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1   Introduction
At last RAN3#107-e meeting, RAN3 received the LS from SA2 in S2-2001732 restricting the use of WUS in the cell where the UE was last released/suspended, therefore preventing from waking up UEs in too many cells in case of paging escalation. SA2 agreed the corresponding CR3582 for TS 23.501.

RAN3 reviewed this CR and concluded that the CR needed some adjustments, especially regarding transparency principles in EPS. RAN3 sent back this feedback to SA2 the LS in R3-201376 indicating that RAN3 will further work at RAN3#107bis-e meeting on such adjustments and will communicate them to SA2.
RAN3 could not get consensus at RAN3#107bis on MME awareness of WUS.
At this RAN3 meeting, a new LS is received from SA2 in [4] in which SA2 has agreed the attached CR in [5]. SA2 asks RAN3 to provide feedback if required.
This paper looks at the impact of SA2 CR in [5] and whether it completely avoids the issues raised by RAN3 in their previous LS R3-201376 and proposes to send feedback to SA2.

2   Discussion
The new solution sent by SA2 to RAN3 relies on the use of Assistance data for Recommended Cells IE or the Assistance data for CE Capable UEs:

In the S1-AP Paging message, the last used cell ID is sent in the Assistance Data for Recommended Cells IE or the Assistance Data for CE capable UEs IE (see TS 36.413 [36]). When receiving an S1-AP Paging message for a WUS-capable UE that also includes the Assistance Data for Recommended Cells IE or Assistance Data for CE capable UEs IE then a WUS-capable eNB shall only broadcast the WUS on the cell that matches the last used cell ID
The question is how the MME will handle such information.

The Assistance data for Recommended Cells IE has been introduced for paging optimization in release 13. 

At that time, it was specified that there is full optionality for MME to use it: therefore, the name of “Recommended Cells”. This optionality has been captured in RAN3 specifications TS36.413:

If the Information on Recommended Cells and eNBs for Paging IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall, if supported, store it and may use it for subsequent paging. 

This means that ultimately the area over which MME will page is entirely MME free decision. For example, one can imagine that for VoNR paging for which the quick paging is important and may be more important than optimizing the area of paging, the MME could decide to page immediately over the full list of TAIs, even though it has received a Recommended Cells for Paging IE with a limited area in the last UE Context Release Complete message. In this example, the MME would not follow the Recommended Cells for Paging IE.
Observation 1: the Assistance data for Recommended Cells IE was introduced for paging optimization in R13 and it was left for MME free choice to use it or not when received.
The SA2 solution relies instead on the configuration of MME to always include the received Assistance data for Recommended Cells IE in the next paging message in a WUS-operating network:

To avoid that WUS increases idle mode power consumption for WUS-capable UEs, networks that intend to deploy WUS are assumed to ensure the following:
(a) WUS-capable eNBs provide the Recommended Cells for Paging IE or Cell Identifier and Coverage Enhancement Level IE (see TS 36.413 [36]) to the MME when releasing the S1 connection or suspending the UE context and 
(b) that the MME transparently provides the Recommended Cells for Paging as Assistance Data for Recommended Cells IE and/or Cell Identifier and Coverage Enhancement Level IE (if received during the previous release of the S1 connection or suspension of the UE context) in the S1-AP Paging message to the RAN (see also TS 36.413 [36]).
This means that in a network where WUS is deployed, the MME is supposed to be configured to always use the received Recommended Cells for Paging in the next S1 paging.
However, the MME cannot differentiate between the following two cases:

· if the last serving eNB sent the Recommended Cells for Paging because the UE was WUS capable and this Recommended Cells for Paging contains the last serving cell and shall always be used by MME in the next paging,
· if the last serving eNB sent the Recommended Cells for Paging due to paging optimization and the MME may, or may not use it in next S1 paging as planned since release 13.
Observation 2: by reusing the Recommended Cells for Paging IE which was intended for paging optimization, an overlap and a conflict is created between WUS feature and paging optimization feature for the MME which will result in any of these two features not work as initially planned.
Reusing the Recommended Cells for Paging IE for WUS is therefore not technically sound unless the last serving eNB clearly indicates in the Context Release Complete message (or suspend request message) that it is intended for WUS with some indicator. 

We could then still keep SA2 principles and the transparency of MME reusing principles a/ and b/ from SA2 above modified as follows using a WUS indicator (proposed modifications in yellow):

To avoid that WUS increases idle mode power consumption for WUS-capable UEs, networks that intend to deploy WUS are assumed to ensure the following: 
(a) WUS-capable eNBs provide the Recommended Cells for Paging IE together with WUS indicator IE (see TS 36.413 [36]) to the MME when releasing the S1 connection or suspending the UE context and 
(b) that the MME transparently provides the Recommended Cells for Paging as Assistance Data for Recommended Cells IE in the S1-AP Paging message to the RAN (see also TS 36.413 [36]) if this Recommended Cells for Paging IE was received during the previous release of the S1 connection or suspension of the UE context together with the WUS indicator IE.
Proposal 1: keep SA2 principle solution and the reuse of the Recommended Cells for Paging but decouple the features of Paging Optimization and WUS by adding a WUS Indicator IE in the S1AP UE Context Release Complete and S1AP Suspend Request messages. 

3   Conclusion and Proposal

This paper has shown that new SA2 solution is better but still introduces a coupling between the release 13 Paging Optimization feature and the release 15 WUS feature by reusing the same Recommended Cells for Paging IE which use can be confusing in the MME.
The following is proposed to solve this problem:

Proposal 1: when the last serving eNB sends the Recommended Cells for Paging IE to the MME in UE Context Release Complete or Suspend Request messages for WUS reasons, it includes a WUS Indicator IE to inform the MME of the purpose of the included Recommended Cells for Paging IE. 

The proposed CR for TS36.413 is in [6] and the LS response to SA2 in [7].
4  References

[1] RP-172109, Revised Work Item on New Radio (NR) Access Technology, NTT DOCOMO, Inc.

[2] 3GPP TS 23.501, Architecture for Next Generation System, SA2 

[3] S2-2002552, System Support for wake up signal, CR3582r6 for TS23.401
[4] S2-2003217, Reply LS on assistance indication for WUS (R3-203117)
[5] S2-2002883, System Support for wake up signal, CR3600 for TS23.401
[6] R3-203436, Correction of WUS support
[7] R3-203438, Response LS on assistance indication for WUS

- 2 -

