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1 Introduction

This paper provides report on offline discussions on CB#94
The related description in the List of E-mail Discussions for reference:

CB: # 94_Rel-15_WUS

-  summarize list of issues – limit to Rel-15 WUS

- check SA2 status (parallel discussion ongoing)

- whether MME should be impacted or not? (st3 impact)

- pure st2 solution is adequate?

(ZTE - moderator)

Summary of offline disc R3-202564
2 For the Chairman’s Notes

Propose the following:

RAN3 agrees to not send eNB WUS capability to MME by S1AP signaling, it can be achieved via OAM configuration.

MME doesn’t need to be aware of the 1: N PO mapping of WUS to correctly handle CN paging, e.g., MME can send the CN paging before the 1st WUS in the PTW

RAN3 will discuss in next meeting the consequence of the LS received from SA2 and the content of the reply SA2 LS and feedback

No consensus on whether to send LS to SA2 in this meeting, so R3-202626 is noted.
3 Discussion 

3.1 Does RAN3 agree with the last cell delivery method? 
In the SA2 #138e meeting (April), most companies tend to agree the CR [1], in which the following information is included: 

	The RAN and UE may use a Wake Up Signal (WUS) to reduce the UE’s idle mode power consumption. The RAN sends the WUS shortly before the UE’s paging occasion. The WUS feature enables UEs to determine that they will not be paged in the paging occasion(s) following the WUS (see TS 36.304 [34]).

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 eNB and the UE is restricted to the last used cell, i.e. the cell in which the UE’s RRC connection was last released.

WUS-capable eNBs should provide the Recommended Cells for Paging IE in the Information on Recommended Cells and eNBs for Paging IE (see TS 36.413 [36]) to the MME when releasing the S1 connection or suspending the UE context of a WUS-capable UE.

In the S1-AP Paging message, the last used cell ID is sent in the Assistance Data for Recommended Cells 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 then a WUS-capable eNB shall only broadcast the WUS on the cell that matches the last used cell ID.

NOTE:
To avoid that WUS increases idle mode power consumption for WUS-capable UEs, networks that intend to deploy WUS are assumed to ensure that (a) the MME transparently provides the Recommended Cells for Paging as Assistance Data for Recommended Cells 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]) and (b) that the MME deletes Information On Recommended Cells And eNBs For Paging when a new S1-AP association is established for the UE.


It means WUS-capable eNB should provide the Recommended Cells for Paging IE when releasing the S1 connection or suspending the UE context of a WUS-capable UE, and WUS-capable eNB can always obtain the last cell id from Assistance Data for Recommended Cells IE in S1-AP Paging message.

Q1: Do companies agree to follow the SA2 CR [1]?
	Company
	Yes/NO
	Comments

	ZTE
	Agree
	This solution will simplify the MME action. 

	Huawei
	-
	The SA2 solution to only use WUS in the last used cell is beneficial to reduce the false wake up of the other UEs due to paging in multiple cells following paging escalation.
We support that a WUS capable eNB shall provide Recommended Cells for Paging IE when releasing the S1 connection or suspending the UE context of a WUS-capable UE.

	Qualcomm
	Agree
	This removes all of the issues pointed out in the RAN3 LS.

	Ericsson
	Agree
	Exactly.
The MME simply copy-pastes the Recommended Cells for Paging as Assistance Data for Recommended Cells IE it got from eNB during S1 release in the S1 Paging message to the eNB. No need to decode or modify it.

	Nokia
	Not agree
	Without being WUS aware, the MME cannot determine if the received recommended cells for paging is related to WUS or a proposal for paging optimization.

	ZTE2
	Comment to the latest agreed SA2 LS
	MME behavior is the SA2 issue, so RAN3 shall follow SA2 progress. I agree with QC. I also think the issue on last cell is resolved.
Can companies agree to remove the text description of last cell issue? 

	
	
	


3.2 Whether is needed for MME awareness of UE WUS capability?
In contribution [5], it is proposed that eNB provides a new IE to indicate the UE capability of supporting WUS to the MME in S1AP: UE CAPABILITY INFO INDICATION message. In contribution [12], it is proposed that MME is aware of the WUS capability of the UE by enhancing S1AP UE Radio Capability for Paging IE with an extra IE.

In consigned contribution [8], it is proposed that MME need not perceive the UE WUS capability if MME always send paging before the 1st WUS in the PTW, once the eDRX is configured. 

Observation 1: It seems difficult to achieve consensus on whether is need for MME awareness of UE WUS capability.
Based on the observation1, without S1AP enhancement, the MME will not have acknowledge of UE WUS capability. 
Contribution [8] suggests that MME should always send paging before the 1st WUS in the PTW to avoid missing WUS occasion.
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Q2: Do company agree that if MME always sends the CN paging before the 1st WUS in the PTW, UE can avoid missing WUS occasion and receive the paging normally?
	Company
	Yes/NO
	Comments

	ZTE
	Agree
	RAN3 shall ask SA2 whether MME can always send the CN paging before the 1st WUS in the PTW. If yes, then ZTE thinks that MME need not perceive the UE WUS capability.

	Huawei
	Agree with the Question, but not agree the scenario as MME may page the UE during PTW.
	It is better for RAN3 to ask SA2 that will the MME send paging during PTW, or the MME will always send paging before PTW?
If the MME may page the UE during PTW, it is needed for the MME to be aware of UE WUS capability and the Value of N (the number of consecutive POs mapped to one WUS) used by the eNB. If the MME is not aware of these information, the paging triggered after the last WUS during the PTW will be missed, and unnecessary CN re-paging may happen.

	Qualcomm
	Agree
	There are two use cases: MME is aware of need to page before PTW, or the paging trigger (including repetition) happens during the PTW. The question addresses the first use case, which is probably more common. Still, we should give some consideration to the second use case, to make sure nothing is broken. 

	Ericsson
	Yes, but this question needs to be split into two
	1) For the WUS capable UE, we consider that it is pointless to send the indication in the S1AP: UE CAPABILITY INFO INDICATION message to MME, because if eNB provides this list of recommended cells for paging only for the WUS supporting UEs, then we’ve already done the job. The eNB will only include the list for the WUS supporting UE and MME would thus know the capability implicitly. This is a simple operation for the operator to fix, since it has deployed WUS in its network; it has to support this mechanism for all MMEs in its area.
2) The second issue is about Huawei’s proposal to inform the MME about the value of N used by the eNB. This is more of a RAN2 discussion. However, in practice, we do not think this would be a reasonable configuration, where one would have a combination of parameter N >0 with long eDRX values. This means that it may take a while for the network to reach the UE if the occasion for WUS for the following N POs is missed. The benefits cannot be clearly assessed and RAN3 is not the right WG.

	ZTE2
	Comment on HW’s view
	On the issue2 on “the Value of N (the number of consecutive POs mapped to one WUS) used by the eNB”, we agree with Ericsson’ view. Moreover, current, eNB is also allowed to send Uu paging to UE latter or sooner, or send it many times if needed.

	Nokia
	agree
	


If the answer of question 2 is yes, then moderator further suggests to capture the following content in the LS and send to SA2.
	From RAN3 point of view, without MME awareness of UE WUS capability, if MME can always send the CN paging before the 1st WUS in the PTW, then UE can avoid missing WUS occasion and receive the paging normally.


Q3: Do company agree the above content in the SA2 LS? Companies are kindly invited to give your suggestion.

	From RAN3 point of view, without MME awareness of UE WUS capability, if MME can always send the CN paging before the 1st WUS in the PTW, then UE can avoid missing WUS occasion and receive the paging normally.

	Company
	Yes/NO
	Comments

	ZTE
	Yes
	We suggest to send LS to SA2 to confirm of this. 

	Huawei
	Yes
	Prefer to ask question that will the MME send paging during PTW, or the MME will always send paging before PTW.

	Qualcomm
	Yes
	Note the comment to the last question.

	Ericsson
	No
	This is not part of the topic discussion that RAN3 should bring up in the LS reply to SA2. RAN3 must liaise SA2 about the “detected issues” from last e-meeting liaison, namely:

· MME awareness of UE WUS capability (see our answer in Q2 -1)

· MME awareness of eNB WUS capability (see our answer in Q4)
· How the MME can have the last used cell ID from eNB (see our answer in Q1)

	Nokia
	No
	The “without MME awareness of the UE WUS capability” is challengeable. Agree with Ericsson.


3.3 Whether is needed for MME awareness of eNB WUS capability

In contribution [8], it is proposed that eNB does not send it’s WUS capability to MME, MME is aware of the eNB’s WUS capability based on OAM.

Q4: Do companies agree that eNB does not send it’s WUS capability to MME by signalling?

	Company
	Yes/NO
	Comments

	ZTE
	Yes
	Currently, eNB does not send its node capability information to MME by explicit signaling. OAM is good way to transfer node capability information. 

So, we suggest that MME can be aware of the eNB’s WUS capability based on OAM.

	Huawei
	Yes
	MME need to know the Value of N (the number of consecutive POs mapped to one WUS) used by the eNB.
Prefer S1AP signaling solution, also ok for OAM configuration if OAM requirement is captured in stage 2.
ZTE2: Not agree, please see our comment at Q2

	Qualcomm
	?
	We should step up and ask why this is needed. It is not needed for reducing WUS paging. So the only reason to justify this is the “consecutive PO” use case, and paging in the middle of the PTW. Of course OAM is the baseline, but we need to establish the need first.

	Ericsson
	Yes
	If we assume that WUS is deployed in the network and that an MME might apply different paging strategies for WUS and non WUS, we can assume, that this MME paging strategy can be applied also towards eNBs not supporting WUS: it wouldn’t make much difference. So, there is no need to know whether an individual eNB supports WUS; it is a general deployment issue whether WUS is “switched on” in the network. 
Note that there is usually a coordination between eNBs in terms of configuration for such paging features on TA level.

	Nokia
	Yes
	


If the answer of question 4 is yes, then moderator further suggests to capture the following content in the LS and send to SA2.
	eNB does not send eNB’s WUS capability to MME by S1AP signaling, MME can be aware of the eNB’s WUS capability based on OAM.


Q5: Do company agree the above content in the SA2 LS? Companies are kindly invited to give your suggestion.

	eNB does not send eNB’s WUS capability to MME by S1AP signaling, MME can be aware of the eNB’s WUS capability based on OAM.

	Company
	Yes/NO
	Comments

	ZTE
	Yes
	We suggest to send LS to SA2 to inform RAN3 decision.

	Huawei
	-
	Prefer to update the last part as: MME can be aware of the Value of N (the number of consecutive POs mapped to one WUS) used by the eNB based on OAM.

	Qualcomm
	Yes
	It is difficult to agree on LS sentence by sentence ! The spirit is ok.

	Ericsson
	Yes
	Ok in general, we can review the LS wording later.

	Nokia
	Yes
	


3.4 Draft reply LS to SA2
Thanks for Ericsson’s reminder, the reply LS shall focus on the following 3 issues.
1. MME awareness of UE WUS capability

2. MME awareness of eNB WUS capability 
3. How the MME can have the last used cell ID from eNB
In the latest agreed SA2 LS (S2-2003217)
	SA2 thanks RAN3 for the LS on assistance indication for WUS and would like to provide the following feedback.

SA2 has agreed the attached CR which restricts the use of WUS to the last used cell (the cell in which the UE’s RRC connection was last released) by eNB and UE while avoiding the issues that RAN3 raised in R3-201397.

SA2 has assumed that the eNB will be able to determine, while a UE is in connected mode, whether the UE supports WUS, based on UE Radio Capability information provided to the eNB from the MME. If this is not possible for all types of UE that support WUS, then SA2 asks RAN2/RAN3 to inform SA2 so SA2 can update their specifications accordingly.


Based on the email discussion, moderator provides the draft reply LS. Companies are kindly invited to provide your suggestion on it, or to modify it directly.
	1. Overall Description:

RAN3 thanks SA2 for the LS on assistance indication for WUS.

RAN3 provides the following feedback regarding the previously detected issues on Rel-15 WUS:
· RAN3 agrees to not send eNB WUS capability to MME by S1AP signaling, it can be achieved via OAM configuration.

· There is no consensus in RAN3 on MME’s awareness of UE WUS capability.
2. Actions:

To SA WG2 group.

ACTION: 
RAN3 kindly asks SA2 and RAN2 to take above into account and feedback, if needed.


4 Conclusion, Recommendations [if needed]

After offline discussion:

RAN3 agrees to not send eNB WUS capability to MME by S1AP signaling, it can be achieved via OAM configuration.

MME doesn’t need to be aware of the 1:N PO mapping of WUS to correctly handle CN paging, e.g., MME can send the CN paging before the 1st WUS in the PTW

RAN3 will discuss in next meeting the consequence of the LS received from SA2 and the content of the reply SA2 LS and feedback
No consensus on whether to send LS to SA2 in this meeting, so R3-202626 is noted.
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