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1. Introduction
During last SA2 meeting, the ISR principle and related procedures have been updated. This contribution is to clarify the latest mechanism on ISR and update the corresponding description in 29.803
2. Reason for Change
The updated principle on ISR is as follows:

The UE maintains an internal update type status and provides TIN (Temporary Identity used in Next update) in the TAU/RAU request according to the internal update type status. The TIN can be "GUTI", "P-TMSI" or "RAT-related TMSI". GUTI indicates that EUTRAN holds the latest context and P-TMSI indicates UTRAN/GERAN holds the latest context, while "RAT-related TMSI" indicates the current access system holds the latest context.

When receiving the Attach Accept message in EUTRAN, the UE sets its TIN to “GUTI” as no ISR is indicated. When receiving the Attach Accept message in UTRAN/GERAN, the UE sets its TIN to “P-TMSI” as no ISR is indicated. 

For EUTRAN access:

-
If the UE’s TIN indicates “GUTI” or “RAT-related TMSI” and the UE holds a valid GUTI then the old GUTI indicates this valid GUTI; If the UE’s TIN indicates “P-TMSI” and the UE holds a valid P-TMSI and related RAI then these two elements are indicated as the old GUTI. If the UE holds a valid GUTI then the UE indicates the GUTI as additional GUTI, regardless whether the old GUTI also indicates this GUTI or a GUTI mapped from a P-TMSI.
-
When receiving the TAU Accept message and there is no ISR indication the UE sets its TIN to “GUTI”. When ISR is indicated and the UE’s TIN indicates “GUTI” before TAU the UE’s TIN is not changed. When ISR is indicated and the Next Update is “P-TMSI” or “RAT-related TMSI” before TAU the UE sets its TIN to “RAT-related TMSI”. 
For UTRAN/GERAN access:

 -
If the UE’s internal TIN indicates “GUTI” and the UE holds a valid GUTI then the UE indicates the GUTI as the old P-TMSI and old RAI. If the UE’s TIN indicates “P-TMSI” or “RAT-related TMSI” and the UE holds a valid P-TMSI and related RAI then these two elements are indicated as old P-TMSI and old RAI. If the UE holds a valid P-TMSI and related RAI then the UE indicates these parameters as additional P-TMSI/RAI, regardless whether the old P-TMSI and old RAI indicate the same parameters or parameters mapped from a GUTI.
-
When receiving the RAU Accept message and there is no ISR indication the UE sets its TIN to “P-TMSI”. When ISR is indicated and the UE’s TIN indicates "P-TMSI" before RAU the TIN is not changed. When ISR is indicated and the UE’s TIN indicates "GUTI" or "RAT-related TMSI" before RAU the UE sets its TIN to "RAT-related TMSI".

3. Conclusions

Based on the current agreement, this paper is to update the affect on CT4. Comments and questions for clarification are welcome to help to align the understanding of ISR within the Working Group.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.803.
* * * First Change * * * *

Annex B: Effect from ISR

The following section is to describe ISR principles and its effect from CT4 point of view.

Editor's note: There are still some little open issues about ISR in SA2, so the analysis below may be updated. But when ISR is stable in CT4, this annex will be removed.

ISR principles

ISR has the following principles:
-
UE registers to the MME and SGSN separately; MME and SGSN register to the HSS and the HSS maintain two PS registrations; HSS keeps double registration for MME and SGSN
When ISR is activated, UE registers to the MME and SGSN and HSS keeps two PS registrations. When ISR is not activated, UE is either registers to MME or to SGSN (attached in one node while detached in the other node), but HSS also keeps double registrations in order to reuse the security context information in MME or SGSN, and the frequency of security information retrieval from HSS on S6a will be decreased .

If double registration principle applies, whether ISR is activated or not, when MME or SGSN sends update location message to HSS, HSS only initiates the Cancel Location procedure to the old entity of the same RAT. Otherwise, if single registration principle applies, when MME or SGSN sends update location message to HSS with Update Type setting to "single registration", HSS shall initiate the Cancel Location procedure to the both of the old entities.

Note: When a UE moves from a R8 SGSN with ISR activated into an area served by a pre REl-8 SGSN, the HSS will keep the MME registration.

-
UE needs to be informed by the CN nodes (SGSN and MME) if the ISR functionality is activated or deactivated for that UE; The Serving GW needs to be informed if the ISR functionality is activated or deactivated for a UE;

ISR status is decided by the negotiation between SGSN and MME and the result needs to be informed to the UE and S-GW. So that UE, SGSN, MME and S-GW all know the ISR status (activated or deactivated).

-
There is no "signaling free reselection" of an E-UTRAN cell by a UE in URA_PCH state (e.g. URA_PCH is treated as active mode by the UE/EPC when moving to E-UTRAN);

When URA_PCH state UE selects an E-UTRAN cell, the UE shall initiate TAU procedure immediately and the Iu connection in UTRAN is required to be released by the context request/response/ACK message from MME or Cancel Location message from HSS (the cancel location is related to principle 6). With this mechanism, the Iu connection in UTRAN can be released correctly.

-
When ISR is activated for 2G and/or 3G, Idle Mode UP Termination is in S-GW for that RAT;

When ISR is activated, idle mode user plane termination is in S-GW and S-GW shall initiate the paging notification to both MME and SGSN simultaneously. With this method, the paging coordination with ISR active will be unified and simplified (such as user plane handling).

-
Two periodic update timers, running separately in the UE for updating SGSN and MME separately; Functionality is needed (FFS) in SGSN and MME to avoid the deletion of the PDP context/EPS Bearers because of missing periodic updates.

There are two separate Periodic Update Timers in UE and SGSN/MME if ISR is activated, so when the Timer in one RAT is expired, it is not necessary to inform the other RAT. And special mechanism is required to avoid MME or SGSN implicitly detach the UE due to the expiration of Timer while the UE camps in the other RAT.

-
When a UE moves from a Pre-8 SGSN to MME, the SGSN registration at HSS is cancelled.
It is just an exception to the double registration principle because when P-R8 URA_PCH state UE selects an E-UTRAN cell, the Iu connection in UTRAN will not be released unless the SGSN receives the cancel location message from HSS. R7-SGSN will not support extended context request/response/Ack to release Iu connection, so the SGSN registration at HSS shall be cancelled. 

-








-
The UE shall maintain an internal update type status and provide TIN (Temporary Identity used in Next update) in the TAU/RAU request according to the internal update type status. If the UE holds valid TMSI information of the access system, the UE indicates it as additional TMSI information, regardless whether the TIN is identical with the additional TMSI.
Effect on CT4
Based on the above principles, what will ISR feature bring to the protocol definition in CT4:

-
For GTP related interfaces: 
*   ISR activation and deactivation is realized by GTP message on S3, e.g. "Context Request/Response/Ack". The TAU/RAU procedure may involve ISR activation/deactivation. "Context Response" message shall indicate whether support ISR or not and "Context Ack" message shall indicate whether ISR is activated or not. This is related to principle 2
*   S-GW is conscious of the ISR status also by GTP message on S11 or S4, e.g. the "Update Bearer Request" message from SGSN/MME to S-GW shall indicate ISR status (activated or deactivated). This is related to principle 2.
*   Some new GTP messages shall be added to support the ISR feature. New "Detach Indication" message on S3 is added to support the detach coordination between SGSN and MME when ISR is activated. New "Stop Paging" message on S4/S11 is added to support the paging coordination. This is related to principle 4.
*   During "Service Request" procedure if the RAT Type has changed compared to the last reported RAT Type, the Serving GW shall send the Update Bearer Request message (RAT Type) to the PDN GW.
-
For S6a: When a UE that is registered with a Pre-Rel-8 SGSN selects an E-UTRAN cell, TAU will be performed and MME shall indicate "single registration" to HSS. Without this indication, HSS shall always keep double registrations. This is related to principle 1, 6.
