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Subject:	Approval of TE’s capable of automatic inter-working between equipment with and without CRC-4 capability.















APPLICABILITY



This note is only applicable if the advanced CRC procedures described in G.706 (1991) are implemented in the TE.



This note is specifically applicable for approval according to:

�X�ADVANCE \X 1.75�	CTR 4 (Commission Decision 97/347/EC)



This note specifically contains amendments to:



ETS 300 011: April 1992, Integrated Services Digital Network (ISDN); Primary rate user-network interface Layer 1 specification and test principles, including amendment A2: March 1996.



TBR 4, November 1995: Attachment requirements for terminal equipment to connect to an ISDN using ISDN primary rate access, including amendment A1: November 1996.



�In consideration of the following:



-	Approval of TE’s with a non CRC-4 procedure mode of operation is not precluded.



-	TBR 4 refers to CCITT Recommendation G.706 (1991) as a normative reference; 



-	G.706 (1991) states in subclause 4.2 that ”Equipment incorporating the CRC-4 procedures should be designed to be capable of interworking with equipment that does not incorporate the CRC-4 procedure”. Provision for automatic interworking is specified in Annex B;



-	For TE’s that support networks with and without CRC-4 procedures, automatic interworking is a desirable feature preventing incorrect configuration;



-	When interworking with existing ISDN networks not supporting CRC-4 procedures, the TE having achieved basic frame alignment and able to provide service, permanent assertion of RAI is both inappropriate and undesirable;





ITAAB advises the following:





When testing a TE declared to implement automatic interworking with equipment that does not incorporate CRC-4 procedures, different behaviour will be experienced as a result of failing to find multiframe alignment. The alternative behaviour to that described in TBR4 Clause 9.5.5.3 will be as follows:-

 

If the implementation option of method 1 of Annex B described in CCITT Recommendation G.706 is used, an initial search for basic frame alignment is commenced with RAI set to 1 and E bits set to 0. When basic frame alignment is achieved, NOF with E bits set to 0 shall be sent. 



Subsequent searches for basic frame alignment during the search for CRC-4 multiframe alignment shall repeat the above procedure not affect RAI. If multiframe alignment is established within 400ms, CRC-4 processing commences and E bits are controlled accordingly.



If CRC multiframe alignment cannot be achieved within a time limit of 400 ms, it is assumed that the distant end is non CRC-4 equipment. and NOF with E bits set to 0 shall continue to be sent while in receipt of a valid frame alignment signal but monitoring for CRC-4 multiframe alignment signals shall continue..





One method of testing the above requirements is given in Annex B, Clauses B.4.2. and B.5.3 which for a TE implementing the advanced CRC procedures described in Annex B, G.706 (1991), are modified as shown on the following pages:-





  �

Clause B.4.2	CRC processing



 Table B.1b: Test Procedure for TE using the implementation option of method 1 of Annex B

				described in CCITT Recommendation G.706 (1991)



Stimulus�Monitor (see notes 1 and 2)��SMF A�No E bit set to zero��	# 	Repeat more than 1 second���SMF B�One E bit set to zero��SMF A�No E bit set to zero��#���SMF B, SMF B�Two contiguous E bits set to zero��SMF A�No E bit set to zero��	# 	Repeat more than 1 second���914 X SMF B�914 contiguous E bits set to zero���(note 4)��86 X SMF A�86 contiguous E bits set to ONE��914 X SMF B�914 contiguous E bits set to zero���(note 4)��SMF A�No E bit set to zero��	#	 Repeat more than 1 second���915 X SMF B���85 X SMF A�   Temporarily RAI (note 3)��915 X SMF B���SMF A�NOF, no E bit set to zero��	#���/FAS,BIT 2 = 1,/FAS,BIT 2 = 1,�RAI, no E bit set to zero (see *)E bits set to zero��/FAS,BIT 2 = 1���	#�RAI, no E bit set to zero (see *) E bits set to zero��*			E bits may be set to zero if the implementation option of method 1 of 					Annex B described in CCITT Recommendation G.706 (1991) is used.��NOTE 1:	The change in the setting of RAI shall occur within 30 ms of the stimulus 				being applied. The variation in the delay between stimulus and response 				shall be no greater than 6 ms. 

NOTE 2:	Where no response is specified opposite a stimulus, the last described 

			response shall continue to be sent. 

NOTE 3:	The vertical bar indicates that the given monitor result shall appear at 					least once during application of the stimulus. 

NOTE 4:	In a free-running implementation, because the output bit rate does not 					match the input bit rate, the number of E-bits set to zero may not exactly 				match the number of errored sub-multiframes received. In such cases, a 				discrepancy of one or two in the number of E-bits set to zero shall not be 				considered to be a failure. ��









�B.5.2 Frame alignment (without the test of CRC procedure)



 Table B.2b: Test procedure for TE using the implementation option of method 1 of Annex B

				described in CCITT Recommendation G.706 (1991) 



Stimulus�Monitor 

(see note 1)�Comment��BIT 2 = 1, FAS (see *)�NOF���#����BIT 2 = 1, /FAS�NOF���BIT 2 = 1, FAS�NOF���#����BIT 2 = 1, /FAS, BIT 2 = 1, /FAS�NOF���BIT 2 = 1, FAS�NOF���#����BIT 2 = 1, /FAS, BIT 2 = 1, /FAS,�RAI���BIT 2 = 1, /FAS����BIT 2 = 1, FAS, BIT 2 = 1, FAS�NOF���#����BIT 2 = 1, /FAS, BIT 2 = 1, /FAS,�RAI���BIT 2 = 1, /FAS����BIT 2 = 1, FAS, BIT 2 = 1, /FAS�RAI���#����BIT 2 = 1, FAS�RAI���BIT 2 = 0, FAS�RAI���#����BIT 2 = 1, FAS�NOF���#����BIT 2 = 0, FAS, BIT 2 = 1, FAS, BIT�NOF���2 = 1, FAS����#����BIT 2 = 0, FAS, BIT 2 = 0, FAS, BIT�NOF���2 = 1, FAS����#����BIT 2 = 0, FAS, BIT 2 = 0, FAS, BIT�RAI or NOF(see **)���2 = 0, FAS����#����BIT 2 = 1, FAS�NOF���#����BIT 2 = 1����FRAME B�NOF�correct frame alignment��#����6 X FRAME C�RAI -> NOF�Loss of frame alignment

and frame alignment with

simulated frame alignment

word.��FRAME B�NOF���#����4 to 8 mS�E bits set to zero

 (if Multiframe 

Alignment is

operating properly), (see ***). (See ****)�No multiframe alignment on the simulated frame alignment word

Basic frame alignment position changed to location associated with multiframe alignment word��* This stimulus shall be repeated in order to allow the IUT to reach a stable condition, the time taken to do so may be dependent on the implementation.

 ** RAI or NOF depending on the implementation options described in CCITT Recommendation G.706 [2].

 *** The vertical bar indicates that the given monitor result shall appear at least once during application of the stimulus. 

****	E bits may be set to zero if the implementation option of method 1 of Annex B described in CCITT Recommendation G.706 (1991) is used.NOTE 1: The response shall occur within 30 ms of the of the stimulus being applied. The variation in the delay between stimulus and response shall be no greater than 6 ms. 

NOTE 2: Where no response is specified opposite a stimulus, the last described response shall continue to be sent.

��

�

Clause B.5.3	CRC multiframe alignment



 Table B.3b:	Test Procedure for TE using the implementation option of method 1 of Annex B

				described in CCITT Recommendation G.706 (1991) 



Stimulus�Monitor 

(see note)�Comment��FRAME B�(see *)���	#�NOF, E bits set to 1���/FAS,BIT 2 = 1,/FAS,BIT 2 = 1

 /Fas,BIT 2 = 1�

RAI, E bits set to 0�

Initial condition��MF A�NOF, E bits set to 0���4 X MF B�NOFRAI, E bits set to 0�No multiframe alignment

No RAI, search for basic frame alignment independent of primary basic frame loss checking process��MF A�NOF, E bits set to 0�������37 X MF B�E bits permanently set to 0.

stable NOF, transition to RAI and back to NOF�2 MFAS within 8ms in 

the limit of 100ms��MF A, MF B, MF A, MF B, MF A, MF B�NOF, E bits set to 1���MF B�NOF, E bits set to 1���	# 251�Stable NOF, E bits set to 1�No E bits set to 0 RAI 500ms after a 

loss of multiframe 

alignment������/FAS,BIT 2 = 1,/FAS,BIT 2 = 1����/FAS,BIT 2 = 1�RAI, E bits set to 0�Initial condition��MF B�NOF, E bits set to 0�Correct frame alignment 

but not multiframe 

alignment��	# 250�E bits permanently set to 0.

Stable NOFNOF, transition to RAI and back to NOF within 400 ms, then stable  NOF �No multiframe alignment 

within 500ms

Interworking with non CRC-4 equipment assumed but monitoring for CRC-4 multiframe alignment signal continues��MF B�NOF, E bits set to 0���MF A, 4 X MF B�NOF, E bits set to 0 ���MF A, 2 X MF B, MF A�Undefined�������MF A, 2 X MF B, 2 X MF A�NOF, E bits set to 1�Multiframe alignment reached��MF B, MF A�NOF, E bits set to 1���	#����* 			This stimulus shall be repeated in order to allow the IUT to reach a 					stable condition, the time taken to do so may be dependant on the 					implementation. 

NOTE: 	The response shall occur within 30 ms of the of the stimulus being 					applied. The variation in the delay between stimulus and response 					shall be no greater than 6 ms.

��

�
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