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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.
This paper reviews the SA2 solution and provides what are the necessary adjustments according to our view.
2   Discussion
The first sentence of SA2 CR says:
To avoid waking up UEs due to an MME paging other UEs across multiple cells (e.g. due to frequent UE mobility and/or for low paging latency services such as VoLTE), the use of WUS by the UE is restricted (in this release) to the cell in which the UE’s RRC connection was last released. The MME provides support to the E-UTRAN in determining that cell as described in clause 4.3.21.4.2.
The MME already supports sending the last visited cell in the S1 Paging message. This last visited cell is the one added by last serving eNB in the UE Context Release Complete message in the Recommended Cells for Paging IE. 
	>Recommended Cell Item IEs
	
	1 .. <maxnoofRecommendedCells>
	
	Includes visited and non-visited cells, where visited cells are listed in the order the UE visited them with the most recent cell being the first in the list. Non-visited cells are included immediately after the visited cell they are associated with.


However, it is fully optional today for the MME to use this list when received as stated in TS 36.413:
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. 

Therefore, in order to implement the SA2 solution (blue sentence above), it is needed that MME is aware of the WUS capability of the UE. With this awareness, MME could include the recommended cells for paging.
Observation 1: it is needed that MME is aware of the WUS capability of the UE. 
The next SA2 sentence in the CR [3] clarifies how the MME is aware of this UE WUS capability:

The MME can determine whether the UE is WUS capable from the UE Radio Capability for Paging Information stored in the MME for the UE’s current RAT.
As stated in previous RAN3 reply LS, the MME should not dig into the radio capabilities. This is the radio transparency principle. The UE Radio Capability for Paging is described in section 9.2.1.98 of TS36.413 as follows:

9.2.1.98
UE Radio Capability for Paging

This IE contains paging specific UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Radio Capability for Paging
	M
	
	OCTET STRING
	Includes either the UERadioPagingInformation message as defined in 10.2.2 of TS 36.331 [16], or the UERadioPagingInformation-NB message as defined in 10.6.2 of TS 36.331 [16].


Therefore, special adjustment is needed in RAN3 protocol to allow SA2 solution:

Proposal 1: in order for MME to be WUS aware the S1AP UE Radio Capability for Paging IE needs to be enhanced with an extra IE.

Moreover, SA2 wants that if the recommended cells IE is not received from the last serving eNB but the MME receives the User Location Information IE in the UE Context Release Complete then the MME builds the recommended cells IE for the subsequent Paging message. 
But this part of the SA2 solution breaks our transparency principle for the recommended cells for Paging IE which is clearly stated for the MME. 

9.2.1.106
Recommended Cells for Paging

This IE contains the recommended cells for paging.
This IE is transparent to the EPC.
Observation 2: building the Recommended Cells for Paging IE from the User Location Information breaks the transparency principle as stated in previous RAN3 LS.

One easy alternative solution when the MME receives the User Location Information IE in the UE Context Release Complete is to simply store it and include it in the next paging message i.e. treat it as a transparent container exactly like when it receives the recommended cells for Paging IE.

Proposal 2: it is proposed that when the MME receives the User Location Information IE it stores it transparently and includes it further in next paging message (same handling as when it receives instead the recommended cells for Paging IE).

 When the paged eNB will receive the paging message and determine WUS paging, it is able to decode this User Location Information IE to determine the last served cell.
3   Conclusion and proposal

This paper has shown that SA2 solution is feasible but it just needs some simple adjustments regarding the EPC transparency principles, namely:

· On the way the MME is made aware of the UE WUS capability for a given RAT,

· and on the handling of the User Location Information IE and recommended cells for Paging IE.

This leads to the following proposals:

Proposal 1: in order for the MME to be aware of the UE WUS capability the S1AP UE Radio Capability for Paging IE needs to be enhanced with an extra IE.

Proposal 2: it is proposed that when the MME receives the User Location Information IE it stores it transparently and includes it further in next paging message (same handling as when it receives instead the recommended cells for Paging IE).

Proposal 3: agree the CR in [4] for TS36.413.
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