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1 Report on the discussion

The discussion based on several input documents lead to agreement on the following points:

a) The MS shall not send SQN-LO to the VLR or SGSN. (501, 512)

b) VLR or SGSN must not delete quintets immediately after the receipt of a cancel location message from the HLR/AuC (501). 

c) The mechanism presented in the new Annex C (502) serve as recommended examples, but the HE as the option to implement other mechanisms. 

d) The mechanism have to meet a number of requirements (513).

e) One additional requirement is added to the requirements in 513: 

Two candidates remain:

a) “e) The mechanism for verification of the freshness of  sequence numbers shall to some extent allow the out-of-order use of quintets.”

b) “e) The mechanism for verification of the freshness of sequence numbers shall to some extent allow the out-of-order use of quintets. In particular, the mechanism shall assure that freshness of a quintet Q can be verified by the USIM, even if before the use of Q, some or all of the 64 quintets generated by the  HLR/AuC immediately consecutively to Q have been used.”

2 Discussion of the options

If option a) is chosen, then it is very well possible that some network operators decide that they see no point in storing quintets any longer than until the cancel location message, and therefore that they do not need any mechanism that assures the correct assertion of freshness in case of out-of-order use, at least not in their own networks. Accordingly they may decide not to implement it in the USIM of their subscribers. When these subscribers roam to other serving networks that store quintets longer than a single registration period, this will cause additional synchronisation failures on the radio link (of those serving networks) and additional signalling between the serving network and the home environment.

If option b) is chosen, then serving networks can store quintets, with a good chance of them not being invalid, for at least a week. Home environments are then required to put on the USIM a mechanism like the window, the list, the list/index or the array mechanism or any other mechanism they come up with themselves. 

The requirement can be met by each of the proposed mechanism and requires the following memory on the USIM:







Total


Extra

a) LIST/INDEX as in the example in annex C:
195 octets (64 ( 3 + 3)
189 octets

b) LIST as in the example in annex C:

195 octets

189 octets

c) LIST/INDEX with full 6 byte SQN:

384 octets (64 ( 6)
378 octets

d) LIST with full 6 byte SQN:


384 octets

378 octets

e) ARRAY with full 6 byte SQN:


384 octets

378 octets

f) WINDOW with full 6 byte SQN:

14 octets (6 + 8)

8 octets

Note 1:
The WINDOW mechanism does not allow the use partially time-based SQN.

Note 2:
The LIST/INDEX and ARRAY mechanisms have a performance that on average is a factor equal to the average batch size better than the performance of the LIST mechanism. Their worst case performance however is identical (assuming 64 one-quintet batches).

3 Arguments for option b)

Option b):

· Allows future optimisation of network signalling load because it provides network designers with hard information on what the USIM can tolerate.

· Independent of the mechanism (list, array, window, index)

· The impact on the USIM memory is after all very limited. 

· There is no impact besides o the USIM.




