3GPP TSG CT WG1 Meeting #84





C1-132865
Vienna (Austria), 5 - 9 August 2013
Source:
Qualcomm Incorporated
Title:
Determining the update type to be used in TAU Request
Agenda item:
12.8.2
Document for:
Discussion and decision
Overview

This paper pertains to the choice of the value of update type IE in the TAU Request message when a UE that has previously performed registration with the MSC, either directly or indirectly over Gs, moves from A/Gb or Iu modes to S1 mode.
The current specification mandates (in TS 24.301, section 5.5.3.3.2) that the UE must set the update type IE to “combined TA/LA updating with IMSI attach” if the UE had previously performed location area update or combined routing area update procedure.
5.5.3.3.2
Combined tracking area updating procedure initiation

The UE operating in CS/PS mode 1 or CS/PS mode 2, in state EMM-REGISTERED, shall initiate the combined tracking area updating procedure:


…

d)
when the UE performs an intersystem change from A/Gb or Iu mode to S1 mode, and the UE previously either performed a location area update procedure or a combined routing area update procedure in A/Gb or Iu mode, or moved to A/Gb or Iu mode from S1 mode through an SRVCC handover or moved to Iu mode from S1 mode through an vSRVCC handover. In this case the EPS update type IE shall be set to "combined TA/LA updating with IMSI attach";

If going strictly by this requirement, a UE that is powered up in A/Gb or Iu mode, performs a location area update with IMSI attach and then moves to S1 mode shall set the EPS update type IE  to “combined TA/LA updating with IMSI attach” since it meets the necessary conditions listed in the above-quoted clause ie:

· previously performed a location area update in A/Gb or Iu mode
and
· performing an intersystem change from A/Gb or Iu mode to S1 mode.

However this particular clause does not explicitly mention the cases where the UE performs either IMSI Attach or Combined GPRS Attach procedures while in A/Gb or Iu mode prior to moving to S1 mode for the first time.
Not covering these scenarios explicitly could potentially lead to an implicit understanding that the UE must in these cases not set the update type IE to “combined TA/LA updating with IMSI attach”. Given that the same clause in the specification also mentions the following, one could expect the UE to use “combined TA/LA updating” instead:
The value of the EPS update type IE in the message shall indicate "combined TA/LA updating" unless explicitly specified otherwise.
As a result, in the case of a UE that is powered up in A/Gb or Iu mode and then moving to S1 mode for the first time, some implementers may interpret the specification as mandating the UE to use update type “combined TA/LA updating with IMSI attach” while other implementers may interpret the specification as mandating the UE to use update type “combined TA/LA updating”.
We believe that the UE must set the update type IE to “combined TA/LA updating with IMSI attach” even if it is moving from A/Gb or Iu mode to S1 mode for the first time after powering up in A/Gb or Iu mode. The reasoning behind this conclusion is presented in the next section.

Discussion

A UE that powers up in A/Gb or Iu mode performs the necessary registration procedures based on the serving NW configuration (typically GPRS Attach and IMSI Attach/Location Update, or Combined GPRS Attach). These procedures ensure that UE context in created in the MSC such that the UE is reachable by the MSC over A, IuCS or Gs interfaces. If the UE were registered with the same MSC while in S1 mode (over the SGs interface) prior to (powering off and subsequently) powering on in A/Gb or Iu mode, the MSC realizes that the UE is no longer reachable over the SGs interface and deletes any previous SGs context for the UE. 
The MSC however, does not indicate this to the MME with which the UE was registered prior to being power cycled. This creates a mismatch between the MME and the MSC with regard to the existence of the UE’s SGs context. As a result, this creates a potential for scenarios where, unless the right value is populated in the update type IE, the UE’s SGs context is not re-created and the UE ultimately becomes unreachable in the CS domain.
Two scenarios are discussed to illustrate the problem in greater detail:

Scenario 1 – PS domain registration is prevented
This scenario results from the fact that the UE is unable to perform PS domain registration while in A/Gb or Iu mode.
1. The UE powers up in LTE, does combined attach with MME1.

2. MME1 and MSC1 create SGs association for the UE.
3. UE moves to 2G/3G and (eventually) does LAU with MSC1. For some reason RAU is not attempted/successful (CS domain only cell, PS back off, DSAC etc.). As a result PS domain context transfer does not occur and MME1 does not delete SGs context for the UE.
4. MSC1 breaks SGs without informing MME1.

5. The UE powers off in 2G/3G. No PS domain signalling here either.
6. The UE powers on in 2G/3G and registers with same MSC1. No PS domain signalling here either.
7. The UE moves to LTE and does TAU with MME1, indicates old GUTI, same old LAI.
If MME1 still maintains SGs context for the UE, it will not re-establish SGs association with MSC1 unless the UE sets the update type IE to “Combined TA/LA updating with IMSI attach”.
Scenario 2 – Optimized MME implementations retain SGs context even for UEs no longer in S1 mode

It has recently come to light that certain commercial MME implementations do not clear SGs context upon PS context transfer between CN nodes. As a result, the MME maintains SGs context for UEs that are known to have moved to A/Gb or Iu mode.

1. The UE powers up in LTE, does combined attach with MME1.

2. MME1 and MSC1 create SGs association for the UE.
3. The UE moves to 2G/3G and performs RAU procedure which results in PS context transfer between SGSN1 and MME1. MME1 still retains SGs context for the UE. The UE also (eventually) does LAU with MSC1.
4. MSC1 breaks SGs without informing MME1.

5. The UE powers off in 2G/3G.

6. The UE powers on in 2G/3G and registers with same MSC1 and SGSN1. 
7. The UE moves to LTE and does TAU with MME1, indicates old GUTI, same old LAI.
If MME1 still maintains SGs context for the UE, it will not re-establish SGs association with MSC1 unless the UE sets the update type IE to “Combined TA/LA updating with IMSI attach”.
These scenarios are examples of cases in which assuming that performing TAU with update type IE set to “combined TA/LA updating” is sufficient, could result in the UE becoming unreachable when it returns to S1 mode. The UE should not make such assumptions and must set the update type IE to “Combined TA/LA updating with IMSI attach” in order for MT CS paging to work properly.
Conclusion

The fundamental point that we wish to illustrate is that even if the UE is entering S1 mode for the first time since it was powered up, the UE cannot assume that the MME with which it is registering has the UE’s context marked as SGs-NULL. The MME could potentially still believe that the UE’s SGs context is intact and might skip performing location update over the SGs interface if an LAI change is not detected. In order to ensure that the UE does not become unreachable in the CS domain upon entering S1 mode for the first time after powering up, the specification needs to mandate that the UE perform TAU with update type IE set to “Combined TA/LA updating with IMSI attach”.

Proposal
It is proposed to update TS 24.301 to mandate that the UE perform TAU with update type IE set to “combined TA/LA updating with IMSI attach” when it is entering S1 mode for the first time after powering up in A/Gb or Iu mode from Rel-12 onwards, as described in C1-132866.

We do not think it is necessary to apply this change to frozen releases given that the problem arising from the UE not setting the update type IE to “combined TA/LA updating with IMSI attach” will only occur in certain specific scenarios. Therefore it is proposed that up to Rel-11, both UE behaviours (i.e. setting the update type IE to “combined TA/LA updating with IMSI attach”, or to “combined TA/LA updating”) be allowed, since the specification is currently unclear and different UE implementations may exist.
