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Abstract of the contribution: Discussion on possible revisions of the Elbonia CRs on ISR activation in Periodic RAU.  
Introduction
At the Elbonia meeting a set of CRs on the conditions for ISR activation during periodic RAU was discussed and finally approved in TD S2-120327, S2-120328 and S2-120329. Unfortunately the CRs as they stand conflicts with the design of UE Capability update and UE initiated DRX cycle update. 

Discussion
Recap of the problem
As described in S2-120097 from NTT DoCoMo there is a case where a UE may be detached from CS services. 
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Figure 1. Outline of the problem from S2-120097 (Source NTT DoCoMo)
As outlined  in the figure there is no trigger for the UE to perform LAU or Combined update if ISR is deactivated while the UE is camping on GERAN/UTRAN. 24.301 also specify that the UE only runs either the Periodic RAU timer or the periodic TAU timer when ISR is deactivated which means that there is no way for the UE to tie triggers to TAU timer expiry when camping on GERAN/UTRAN and ISR is deactivated.
If ISR is active there is a trigger for the UE to perform LAU or combined updates based on periodic TAU Timer expiry, see 23.401 section 4.3.5.2.
Extract from 23.401v8.15.0

4.3.5.2
Reachability Management for UE in ECM-IDLE state

The location of a UE in ECM-IDLE state is known by the network on a Tracking Area List granularity. A UE in ECM-IDLE state is paged in all cells of the Tracking Areas in which it is currently registered. The UE may be registered in multiple Tracking Areas. All the tracking areas in a Tracking Area List to which a UE is registered are served by the same serving MME.

An EMM-REGISTERED UE performs periodic Tracking Area Updates with the network after the expiry of the periodic TAU timer.
If the UE is out of E-UTRAN coverage (including the cases when the UE is camped on GERAN/UTRAN cells) when its periodic TAU timer expires, the UE shall:

-
if ISR is activated, start the E-UTRAN Deactivate ISR timer. After the E-UTRAN Deactivate ISR timer expires the UE shall deactivate ISR by setting its TIN to "P-TMSI".

-
if ISR is activated and the UE is camping on a GERAN/UTRAN cell (or returns to coverage in GERAN/UTRAN) and the UE is EPS/IMSI attached, perform a LAU procedure in NMO II/III or a combined RA/LA update procedure in NMO I.

-
when EMM-REGISTERED, perform a Tracking Area Update when it next returns to E‑UTRAN coverage.

…….

It seems like the root cause of the problem is that we have specified the wrong condition in second bullet above “If ISR is activated….” This does not cover the cases when ISR for some reason is deactivated while camping on GERAN/UTRAN.
For networks using NMO II or NMO III the problem should not exist as the periodic LAU timer should be set shorter than the periodic TAU timer + the implicit detach timer. This will ensure that the UE will always update the MSC before the MME implicitly detach the UE.
In summary the problem brought forward by NTT DoCoMo in S2-120097 is a raises valid issue for networks using NMO I (and networks with mixed NMO I and NMO II or III).
Solution in the agreed Elbonia CRs

The solution described in S2-120327 – S2-100329 (23.272CR0720r1 – 23.272CR722r1) addresses the problem by trying to ensure that ISR stays activated while camping on GERAN and UTRAN. The proposal to keep ISR active in periodic updates is straightforward and avoids UE impacts. The CRs rely on the stored ISR status in the SGSN when determining if ISR should be active or not during the periodic RAU. This breaks the design of some other features that rely on autonomous UE deactivation of ISR (i.e. if the UE autonomously deactivates ISR and the NW in a periodic RAU reactivates ISR before the UE has moved to E-UTRAN).
We have found 3 features that rely on ISR deactivation in the UE while camping on GERAN/UTRAN
· Change of the UE specific DRX parameters,

· Change of the UE Core Network Capabilities,

· To support TADS the UE may be configured by the home operator to deactivate ISR when the IMS voice over PS capability is indicated on E-UTRAN but not on GERAN/UTRAN.

If the CRs are kept as in revision 1, the consequence is that TADS does not work as expected and the MME will not receive the new DRX parameters or UE Core NW capabilities when the UE moves to E-UTRAN.
The CRs could be revised to maintain the functionality for TADS and change of UE CN Capabilities/DRX parameters by instead relying on the UE’s ISR status. Such a revision would however mean that original problem in S2-120097 is still valid for the UEs that do disable ISR autonomously (i.e. if the UE stay camped on GERAN/UTRAN the MME and MSC will eventually detach it and render it unreachable for CS MT services.
Possible ways forward
1, Leave CRs (23.272CR0720r1 – 23.272CR722r1) as is
Consequence: Accept that TADS and Change of DRX/UE CN Capabilities does not work properly when an SGSN reactivates ISR in periodic update
2, Revise CRs (23.272CR0720r1 – 23.272CR722r1) to take the UE ISR status into account in Periodic RAU

Consequence: TADS and Change of DRX/UE CN Capabilities works properly but if the UE disables ISR and stay camped on GERAN/UTRAN the MME and MSC will eventually detach it and render it unreachable for CS MT services.

3, Reject the CRs (23.272CR0720r1 – 23.272CR722r1)
Consequence: Same as 2 since 23.060 already contains a strong recommendation (“should”) to maintain the ISR status at periodic RAU

5, Address the problem by removing the condition “..if ISR is activated..” in the second bullet of 4.3.5.2 in 23.401 (see extract above)
Consequence: Everything should work fine but there are severe stage 3 impacts (e.g. the UE needs to run the TAU timer even when ISR is deactivated)

6, Add a new function in the UE to perform Combined RA/LA update at the time when ISR is disabled in a network that uses NMO I
Consequence: Everything should work fine. Stage 2 (23.401) and stage 3 (24.301) needs to be updated but the impacts are more limited than in option 5. 
7, Disable ISR in the Network
Operators could be recommended to not activate ISR in the network for e.g. CSFB capable terminals.

Consequence: Everything works fine

Note: This option could e.g. be introduced in Rel-8 – Rel-10 and one of the above options could be introduced in Rel-11.

Proposal

It’s proposed that SA2 discuss the possible ways forward and agree on one (or more) option(s) as the way forward. Once the solution(s) are selected Ericsson will work with interested parties to prepare the necessary CRs.
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