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1. Introduction
Idle state Signalling Reduction (ISR) functionality is optional for the network (in the Serving GW, MME and SGSN). Current specifications do not define how MME/S4-SGSN know if S-GW(s) support ISR, there is also no means how an S-GW could indicate it failed to activate ISR to MME/S4-SGSN.

2. Possible Solutions

Two solutions have been discussed by SA2 and CT4:
1) Enhance GTPv2 protocol to include S-GW ISR support indication (in 3.1)
2) MME/SGSN know by configuration the S-GW(s) that support ISR (how to manage configuration is implementation dependent) (in 3.2)
3. Discussion
If MME/SGSN erroneously activates ISR when S-GW does not support the function and indicates “ISR Activated” to UE, the UE will not be paged when it moves to other RAT as UE performs no RAU/TAU. This cause out-of-service to users and can be considered as serious mis-operation.
3.1 Signalling based solution

The signalling across S11 interface (between S-GW and MME/S4-SGSN) can be enhanced to indicate S-GW(s) ISR capability to MME/S4-SGSN. Two possible ways exist (see below).
3.1a) S-GW includes ISR Supported indication in every CREATE SESSION RESPONSE and MODIFY BEARER RESPONSE message.

This was proposed in S2-102997 (23.401 CR1545r3) from NEC, Nokia Siemens Networks, Cisco, Alcatel-Lucent and NTT DOCOMO.

Benefits:
· Dynamic update of S-GW ISR capability without need of manual configuration in all affected MMEs/S4-SGSNs makes introduction of new gateway nodes easier and decreases the possibility of inconsistencies in the network.

· Similar indication flags are used for other node-capability related features (e.g. Piggybacking Supported and Change Reporting Support Indication).
· Is a backwards compatible solution.

Drawbacks:

· SGW capability is indicated per UE and is received multiple times. However, the per UE capability negotiation has already been included in TS 23.401 between MME and SGSN.
3.1b) S-GW includes ISR Supported indication in Path Management messages (e.g. Echo Response or a new capability negotiation message).

So far no CR proposes this.
3.2 Configuration based solution

MME/S4-SGSN may know S-GW ISR capability by configuration.
Benefits:

· Is simplest solution if all S-GW(s) in an operator’s network have the same ISR capability (i.e. support or not support ISR).

Drawbacks:

· How to manage configuration is implementation dependent.

· Configuration update needed each time when new gateways are added.

· Shared networks are more complicated to manage (i.e. MMEs and SGSNs are shared but each operator has own Gateways).

4. Proposal

It is proposed to adopt a signalling based solution and agree the attached CRs to TS 23.401
· CR1545r4 (Rel-8) is identical in contents with CR1545r3, in S2-102997, except for "expicit" changed to "explicit"

· CR1546r4 (Rel-9) is identical in contents with CR1546r3, in S2-102998, except for "expicit" changed to "explicit"
