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Introduction 

In S2-080991 / C1-080349 “LS on inter-MME load balancing, Attach/TAU/Service Request procedures and corresponding RRC/S1 connection establishment procedures”, SA2 lists several working assumptions regarding the NAS messages which can open an RRC/S1 connection.
With this contribution, we would like to propose another possible solution for the opening of S1/RRC connection in the case of an ESM procedure.

Description
Current usage of service request procedure in 3GPP TS 24.008 is that it is used for any SM Uplink signalling sent from the UE to the network when in PMM-IDLE. This means that when SM signalling needs to be sent by the UE when no PS signalling connection exists, the first procedure triggered in order to setup PS signalling connection is service request procedure. After the service request procedure completion, Session Management procedure can be started. Let’s consider this behaviour as a possible behaviour in EPS and name this as Option 1 (Service Request + ESM signalling).
When GPRS Attach or RAU procedure needs to be performed, no service request is triggered, and the GPRS ATTACH message or the RAU REQUEST message can “open the PS signalling connection”. This is also the case for Detach procedure.
For EPS, working assumption from SA2 for EMM procedures (attach, tracking area update and detach) is aligned with GMM procedures in UMTS.

However, for ESM procedure, current working assumption from SA2 differs from behaviour in UMTS and that is that ESM procedures can also open RRC/S1 connection. Our understanding is that this would lead to include GUTI (or S-TMSI) in any ESM message, thus leading to a relation between EMM and ESM when GUTI (or S-TMSI) is changed in the UE. This could occur as a result of attach, tracking area update or GUTI reallocation procedure. Generally, this SA2 working assumption would lead to an overhead in all ESM messages, due to GUTI/S-TMSI information addition. Let’s name this procedure as Option 2 (ESM procedure with S-TMSI).
Proposal

We suggest reusing the existing mechanisms for service request procedure as defined in 3GPP TS 24.008 for the conditions when to trigger the procedure, but at the same time optimise signalling exchange via combining service request procedure and ESM procedure, and thus avoid performing two NAS signalling procedures sequentially (i.e. ESM message sent after service request procedure completion).
The proposal would be to still reuse the service request procedure for ESM uplink signalling, and to additionally piggyback ESM messages in SERVICE REQUEST message, as it is already the case, for example, for dedicated EPS bearer establishment during attach procedure. The SERVICE REQUEST message would still contain the S-TMSI. Let’s name this option as option 3 (ESM piggybacked into Service Request).
This would have the advantage, compared to procedure in UMTS, that ESM message is sent as soon as possible without any need to confirm service request procedure.

This would avoid the drawback to include GUTI (or S-TMSI) in any ESM message that can open the S1/RRC connection, thus avoid mixing EMM IEs in ESM messages and avoid having a coordination between EMM and ESM when GUTI (or S-TMSI) is changed.
With this proposal, S-TMSI would be required in SERVICE REQUEST message, as it is the case in 3GPP TS 24.008 for GMM service request procedure with P-TMSI. 
This is not inline with current SA2 working assumption, as indicated in LS S2-080991 / C1-080349, which is that SERVICE REQUEST message will not contain S-TMSI. This relies on possible RAN2/RAN3 feedback about the RRC connection request type 1 / 2 and S-TMSI parameter on S1 interface issue, and any message size limit on the RRC Connection Setup Complete message. However, from CT1 point of view, it can be questioned why S-TMSI is not included in SERVICE REQUEST message. 
In the table below we provide a list of pros and cons for the 3 options as mentioned earlier.

	Options
	Pros
	Cons

	Option 1
Service Request + ESM signalling
	· no ESM procedure is triggered in case of service request failure (though service request failure should be rare)
	· delay caused by two NAS procedures performed in sequence 

	Option 2
ESM procedure with S-TMSI
	· ESM procedure opens the S1/RRC connection and there is no need for preceding service request
	· signalling overhead of ESM messages

· usage of EMM information in ESM layer, and interactions between EMM and ESM required as a result of attach, tracking area update or GUTI reallocation
· Need for AKA run triggered by MME upon ESM messages reception

· Service request failure cases to be applied to ESM procedures (though service request failure should be rare)

	Option 3
ESM piggybacked into Service Request
	· avoid delay introduced by option 1
· avoid usage of EMM information in ESM layer and avoid interactions between EMM and ESM as described for option 2
· service request can already open S1/RRC connection for downlink NAS signalling (paging response) or for data
· no need for AKA run on ESM messages
	· Signalling overhead of service request message

· ESM message is unnecessarily conveyed to the MME in case of service request failure (though service request failure should be rare), as opposed to option 1


Figure 1: Pros/cons of different options to open S1/RRC connection for ESM procedure
As a summary, option 3 does not have the drawbacks of delay (as introduced by option 1) and signalling overhead in ESM messages (as introduced by option 2), while it allows to open the S1/RRC connection using a service request procedure combined with an ESM procedure. One drawback of option 3 is the signalling overhead of service request message. However, this also applies to option 2 for all ESM messages. The other drawback is the unnecessary conveyance of ESM message in case of service request failure. However, it is believed that this should be a rare case.

Conclusion

With this contribution, we would like to have CT1 opinion on the proposal for option 3, which is to piggyback ESM signalling in EMM SERVICE REQUEST message.
If CT1 feedback on this option is positive, and depending on RAN2 / RAN3 feedback on the RRC connection request type 1 / 2 and the addition of S-TMSI parameter on S1 interface, option 3 could be an alternative behaviour for the opening of S1/RRC connection.
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