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1
Problem description

Recently some R'97 inter-operability testing has revealed the following situation:

a)
The network is using NMO=1 (ie the Gs interface is present) and the mobile is "combined attached".

b)
The mobile is using GPRS but then receives a voice call. 

c)
At the end of the voice call, the mobile does not receive the "GPRS ResumeD" indication (eg radio link failure or because a BSC or an SGSN does not support Resume) and so the mobile does a Routeing Area Update with update type = normal.

d)
After this, the mobile is unable to receive voice calls.

2
Analysis of R’97 standards

Study of the standards seems to reveal that both the mobile and the network are behaving "correctly". 

However it is clearly totally unsatisfactory that one MT call during a GPRS session can lead to all subsequent MT calls (and CS domain SMSes) being lost for a PRU period. Hence I believe that we must consider correcting the R'97 standards.

2.1
Why the mobile is correct

Relevant parts of the standards are as follows:

In 03.60 v6.10.1, section 16.2.1 states 

"6)
If the BSS did not successfully request the SGSN to resume GPRS services, or if the RR Channel Release message was not received before the MS left dedicated mode, then the MS shall resume GPRS services by sending a Routeing Area Update Request message to the SGSN, as described in subclause "Routeing Area Update Procedure"."

and the Routeing Area Update Procedure in section 6.9.1.2 states 

"A routeing area update takes place when a GPRS-attached MS detects that it has entered a new RA, when the periodic RA update timer has expired, or when the MS indicates changed access capabilities to the network, or when a suspended MS is not resumed by the BSS (see subclause "Suspension of GPRS

Services"). "

However the Combined RA/LA Update Procedure in section 6.9.1.3 merely states

"A combined RA / LA update takes place in network operation mode I when the MS enters a new RA or when a GPRS-attached MS performs IMSI attach, or when the MS indicates changed access capabilities to the network. "  

                    with no mention whatsoever of any use for resume.

Similarly in 04.08 v6.i.0, section 4.7.5 "Routeing Area Updating Procedure" states that 

"This procedure is used for: ....resuming GPRS services when the RR sublayer indicated a resumption failure after dedicated mode was left, see section 3.4.13.1.1; ..
while 04.08 section 4.7.5.2.1 gives a list of cases when (and only when) combined updating should be used - this list excludes 'resume'.

Hence it can be expected that a mobile complying to these sections will, when the voice call finishes in the same RA as it started, perform a "non-combined" RA update (if the resumeD bit was not received in the Channel release message).

2.2
Why the network is correct

However, in 03.60 v6.10.1 the last paragraph of section 6.3.1 states 

"When the SGSN receives a (non-combined) RA update from an MS for which an association exists, then the SGSN shall remove the association without notifying the MSC/VLR. "

Section 4.2.2 of the Gs interface stage 3 specification 09.18 6v.7.0 is in line with 03.60 section 6.3.1. The text to 03.60 seems to have been added by CR A066 rev1 from July 1998.

Thus when the SGSN receives the non-combined RA update from the mobile, the Gs association is destroyed and subsequent Gs interface pages get discarded.

3
Discussion

a)
It seems 'unusual' requiring a mobile that is 'combined attached' to send a 'non-combined update' in this situation.

b)
It is rumoured that many mobiles already set the update type to combined when sending this "resume" stimulus to the SGSN

4
Proposal

The attached CR proposes that the R'97 standards should be updated to reflect the "intended implementation", namely that "the UE makes combined RAU procedures if the NMO is set to I. If the NMO is set to II the UE makes normal RAU procedure."

