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1
Introduction

There are currently FFSs contained in the endorsed stage 2 and stage 3 BL CRs [1] [2] for TS 36.300 and TS 36.413 concerning the Resumption of S1 in case of an initiating NAS activity. This document discusses this topic.
2
Discussion

As discussed last meeting, there is quite some chance that a suspended S1 UE signalling connection would need to be resumed for the sake of NAS signalling only, i.e. without the need to exchange user plane data.

2.1
Resumption for NAS signalling only

For this case it could be a waste of (NB) E-UTRAN resources to resume the suspended data bearers, especially on the E-UTRAN side it should be sufficient to allocate just those resources necessary to exchange NAS signalling.

The current definition of the S1 UE Context Resume procedure includes the request to resume suspended bearers and is therefore not suited for resource-efficient handling of scenarios requiring only exchanging NAS signalling.

Observation 1 A NAS transport procedure could be used to resume the S1 UE signalling connection if, from an eNB point of view, the resumption is performed only for NAS signalling reasons.

2.2
Resumption for NAS signalling succeeded by UL user data traffic

We also have to look at the case where a NAS signalling – in most cases it is a TAU procedure – is followed-up by user data transmission:

-
On the CN side, the UE’s intention to proceed with user data transport after the TAU procedure can be easily detected by information contained in the NAS PDU itself. 

-
On the E-UTRAN side we could assume the eNB to be able to deduce from the RRC message whether actually user data is in the waiting queue (RRC establishment cause, some other explicit indication). If such an RRC indication would be present we assume the S1 UE Context Resume procedure to be initiated in any case, as the eNB would not be able to distinguish the case of NAS signalling succeed by UL user data traffic from a resume case for pending user data only and for that a procedure resuming DRBs is the most efficient choice.

Observation 2 If the RRC connection is resumed due to NAS signalling with pending user data the eNB would not be able to distinguish this case from a normal resume (only pending user data), even if an explicit indication in the RRC message was included. In both cases the S1 UE Context Resume procedure shall be used to resume the S1 UE signalling connection.
2.3
Resumption for NAS signalling succeeded by DL user data traffic

There is yet another case to be looked at: The RRC Connection might be suspended, with the UE being in a power efficient state (PSM, eDRX), so in case of pending DL data, the EPC is not able to page the UE as the UE would not be reachable. If the UE establishes the connection on its own and ,from an eNB point of view, the connection is resumed for signalling reasons only, this might not be the case from the MME’s point of view.

One possibility to support this case while still keeping protocol support for efficient resources usages as discussed in chapter 2.1 would be to resume the S1 UE signalling connection as discussed in chapter 2.1 but to allow the MME to request the eNB to resume also the bearer contexts and by that reconfigure the RRC connection accordingly in a second step once the proceeding of the signalling sequence reached the MME and it is detected that DL user data are pending (such an knowledge is expected to have arrived at the MME already).

Observation 3 Even if the eNB is able to distinguish resumptions cases for pure NAS signalling from cases where UL data is pending at the UE, any related decision at the eNB regarding the way the S1 UE signalling connection is resumed would need to be revisited at the MME if DL user data are pending from the S-GW.

2.4
Concluding proposal

Proposal 1 We could foresee signalling schemes that would enable to optimise E-UTRA resource usage. However, given the fact that pending DL data would mean that such a scheme would de-facto introduce an additional sub-state to the suspended bearer contexts, we propose for now to re-visit such a possibility at a later point in time.

Proposal 2 Agree to changes to endorsed stage 2 and stage 3 CRs as highlighted (in yellow) in chapter 2.5.

2.5
Resulting Changes to the BL CRs [1] and [2]

The changes needed to specify the protocol are already captured in the endorsed BL CR [2]. We propose the following additional clarification:
<<<<<<<<<<<<<<<<<<<< Begin of Changes to CR for 36.300 >>>>>>>>>>>>>>>>>>>>

19.2.2.x1
UE Context Suspend procedure
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Figure 19.2.2.x1-1: UE Context Suspend procedure

The UE Context Suspend procedure is initiated by the eNB to request the MME to suspend the UE context and the related bearer contexts in the EPC after which the eNB sends the UE to RRC_IDLE.
After successful completion of the UE Context Suspend procedure the UE-associated signalling connection is said to be suspended. The eNB and the MME keep all context data necessary to resume the UE-associated signalling connection so that there is no need to exchange information that has been provided to the respective node already before the UE-associated signalling connection has been suspended. Only the following S1AP procedures are allowed to take place on a suspendend UE-associated signalling connection:

-
UE Context Resume;

-
S1AP UE Context Release (eNB and MME initiated);



<<<<<<<<<<<<<<<<<<<< End of Changes to CR for 36.300 >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< Begin of Changes to CR for 36.413 >>>>>>>>>>>>>>>>>>>>
< Basically, remove all changes to NAS Transport procedures, in the procedural description, in the tabular and ASN.1 description >
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

3
Conclusion
We discussed several possibilities to optimise usage of E-UTRA resources dependent on whether the resumption of the signalling connection is performed for pure NAS signalling reasons.
Observation 1
A NAS transport procedure could be used to resume the S1 UE signalling connection if, from an eNB point of view, the resumption is performed only for NAS signalling reasons.
Observation 2
If the RRC connection is resumed due to NAS signalling with pending user data the eNB would not be able to distinguish this case from a normal resume (only pending user data), even if an explicit indication in the RRC message was included. In both cases the S1 UE Context Resume procedure shall be used to resume the S1 UE signalling connection.
Observation 3
Even if the eNB is able to distinguish resumptions cases for pure NAS signalling from cases where UL data is pending at the UE, any related decision at the eNB regarding the way the S1 UE signalling connection is resumed would need to be revisited at the MME if DL user data are pending from the S-GW.

The following is proposed:
Proposal 1
We could foresee signalling schemes that would enable to optimise E-UTRA resource usage. However, given the fact that pending DL data would mean that such a scheme would de-facto introduce an additional sub-state to the suspended bearer contexts, we propose for now to re-visit such a possibility at a later point in time.
Proposal 2
Agree to changes to endorsed stage 2 and stage 3 CRs as highlighted (in yellow) in chapter 2.5.
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