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1 Introduction

CB: # NBIOT-MTC12_Email_Group_WUS
- introduce WUS Assistance Information IE in S1AP: PAGING Message, WUS Assistance Information IE contains sub IE Paging Probability Information? (HW, Vodafone, ZTE, E///)

- values for the Paging Probability Information IE, check RAN2/SA2 progress?

- reply LS to SA2, cc RAN2, CT1?

- rev and merge if needed; check details

(E/// - moderator)
Summary of offline disc R3-202495
2 For the Chairman’s Notes

Propose the following:

· R3-202580 is agreed.

3 Discussion 

3.1 RAN3 impact for group WUS

SA2 has agreed in 23.401 that it is possible for the MME to provide GWUS paging assistance information including paging probability information to the eNB. In order to align with the SA2 specification, it is needed to define a new IE to S1AP IE for this purpose.

Q1: Do companies agree on introducing a new IE for GWUS paging assistance information in S1 Paging message?
	Company
	Yes/No
	Comment

	Ericsson
	Yes
	The IE is needed to support GWUS paging

	Huawei
	Yes
	It is needed to define the IE align with SA2.

	Nokia
	Yes
	

	Qualcomm
	Yes
	

	ZTE
	Yes
	

	LG
	Yes
	


3.2 IE encoding

Currently, two flavors have been proposed in RAN3#107bis-e to send the WUS assistance information over S1:

· Option 1 described in [1-2]: proposes to introduce a WUS Assistance Information IE in S1AP PAGING Message. This IE contains the sub IE Paging Probability Information, which will contain 20 Probability Information, “p00, p05, p10, p15, p20, p25, p30, p35, p40, p45, p50, p55, p60, p65, p70, p75, p80, p85, p90, p95, p100”. 

· Option 2 described in [3-4], similar to option 1, but with only a subset of the Paging Probability information, “p10, p20, p30, p40, p50, p60, p80, p100” with FFS on the exact value range

Both options can be generally seen as sending over S1 a number of paging probabilities to eNB: option1 is sending 20 PP, while Option2 is sending 8. The FFS in option 2 on the value range needs feedback from RAN2/CN working groups.

Q2: Companies are kindly invited to provide their views on the two options listed above for the GWUS assistance information IE encoding

	Company
	Comment

	Ericsson
	Option1 is overkill; a lot of the large paging probability values will probably not be used that often, considering that the intention for GWUS is mainly to reduce the impact on power consumption for UEs that are paged rarely. 

So, we suggest that it is enough to have option2. Of course these values must be aligned with RAN2 agreement.

	Huawei
	Select Option 1, as the values included in Option 1 is aligned with CT1. 

After negotiation between UE and the MME, it is much simpler for the MME to forward the paging probability negotiated with UE to the eNB, instead of changing it to a new value just to fit a subset granularity PP over NGAP.

Option 2 introduced more handling complexity to the MME and seems no benefit.

	Nokia
	Preference for option 1.

	Qualcomm
	No strong opinion but would in principle expect alignment with CT1 (if not it seems that information is lost for no reason, i.e. why start at higher granularity)

	Ericsson2
	RAN2 made the following agreement:
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Proposal 1
8 codepoints are used to indicate paging probability classes.

Proposal 2
The value range for paging probability classes is up to 0.9.

Proposal 3
The granularity for paging probability classes is 0.1.

Proposal 4
The value range for paging probability classes starts from 0.2.

Proposal 5
The following codepoints are used to indicate a paging probability class: {n20,n30,n40,n50,n60,n70,n80,n90}

Proposal 6
Discuss whether SA2/RAN3 should be informed with an LS if RAN2 were to decide on the value range and granularity.

Proposal 7
Discuss whether there is a need to support 4 WUS group sets considering that 1 WUS group set is assigned for UEs with no paging probability class.

Proposal 8
Discuss whether it would be beneficial for the eNB if the MME provides assistance information regarding a particular paging probability class.

Proposal 9
The mechanism proposed in SA2 for Release 15 to reduce false wake-up is used in Rel-16.

Proposal 10
Confirm the following working assumption: “Support of Release 16 WUS is independent to support of Release 15 WUS”.

Agreements:

· The following codepoints are used to indicate a paging probability threshold value: {p20,p30,p40,p50,p60,p70,p80,p90}

There we propose to have the same values sent during S1 Paging for the paging probability information

	Huawei2
	I think there is a miss understanding of RAN2 agreement, the agreement mentioned by E/// is the WUS group thresholds, which is not has to be the same as detailed paging probability negotiated between UE and CN. Note that the how to set the thresholds for each WUS group is up to RAN, not known by CN. 

From our view, the CN will simply forward the paging probability value which was negotiated with UE to the RAN node, so what RAN3 need to do is to align with CT1’s code points.

	ZTE
	None.

The value range of paging probability IE should match the value range of paging probability threshold in RAN2, because the different paging probability values between two adjacent paging probability thresholds have not difference.
And RAN2 has made the following agreement in RAN2#109bis-e meeting:

· The following codepoints are used to indicate a paging probability threshold value: {p20,p30,p40,p50,p60,p70,p80,p90}
So, we should follow the RAN2 agreement and use the following value range for paging probability IE:

 ENUMERATED{p20,p30,p40,p50,p60,p70,p80,p90}.

	LG
	Same as Qualcomm

	
	


On issues 1 and 2, R3-202580 is to be agreed.

3.3 Introduction of the GWUS assistance information to NGAP

In [1], it is also proposed to introduce such information over NGAP: PAGING message. So far, there is no official agreement on supporting WUS grouping in 5GS, further discussion can be eventually triggered after the progress of other groups.

Q3: Do companies agree to introduce Group WUS assistance information in NGAP, based on other working groups on GWUS support in 5GS.

	Company
	Yes/No
	Comment

	Ericsson
	No
	We should go step-by-step. Currently there is no discussion of introducing WUS to 5GS. To our knowledge, there is also a security issue with the 5G-GUTI re-allocation at the time of paging that may affect this paging feature for 5G. The same discussion happened for MT-EDT.

	Huawei
	YES
	So far the group WUS is supported in 5GS in RAN2, SA2 and CT1, as there is no NGAP TP submitted for this meeting, further discussion for NGAP TP is needed in next RAN3 meeting.

	Nokia
	No
	

	Qualcomm
	No
	Fine to follow other groups on this

	ZTE
	Yes
	In TS 23.501-g40 (2020-03), it has already specified GWUS in 5GC as following:

5.4.9
Wake Up Signal Assistance

To support the Wake Up Signal (WUS), the WUS Assistance Information is used by the NG-eNB to help determine the WUS group used when paging the UE (see TS 36.300 [5]).

The content of the WUS Assistance Information consists of the paging probability information. The paging probability information provides a metric on the probability of a UE receiving a paging message based on, e.g., statistical information.

The UE may in the Registration Request message provide its capability to support receiving WUS Assistance Information. If WUS Assistance Information is supported by the UE, then the UE in the Registration Request message may provide the additional UE paging probability information. The AMF may use the UE provided paging probability, local configuration and/or previous statistical information for the UE, when determining the WUS Assistance Information. If the UE supports WUS Assistance Information, the AMF may assign WUS Assistance Information to the UE, even when the UE has not provided the additional UE paging probability information.

If the AMF has determined WUS Assistance Information for the UE, the AMF provides it to the UE in every Registration Accept message. The AMF stores the WUS Assistance Information parameter in the MM context and provides it to the NG-eNB when paging the UE.

UE and AMF shall not signal WUS Assistance Information in Registration Request, Registration Accept messages when the UE has an active emergency PDU session.
That means 5GC has already supported Group WUS assistance information.

NGAP specification should align with the 5GC specification.

Furthermore, UE will use paging probability if GWUS is supported in the cell, and paging probability is negotiated between UE and AMF. Considering that GWUS supporting indication in cell does not differentiate connection to EPC or connection to 5GC, and same cell may simultaneously connection to EPC and 5GC, once GWUS is supported in the cell, it means the cell will support GWUS, regardless the cell is connection to EPC or 5GC.

Since RAN2/SA2 already support GWUS for connection to 5GC, Group WUS assistance information should be introduced in NGAP.

	LG
	No
	Need to wait for other WGs progress in this issue


On issue 3.3: Support of Group WUS assistance information over NGAP is to be discussed in next meeting

3.4 Reply LS on assistance indication for WUS

Finally, a draft LS to SA2 has been provided in [5], to positively feedback to SA2/RAN2/CT1 that RAN3 has discussed the WUS grouping and agreed to introduce WUS Assistance Information IE in S1AP: PAGING Message 

Q4: Companies are invited to provide their view on the LS to SA2, its need, and on possible rewording or questions to other WGs.

	Company
	Comment

	Ericsson
	We are positive on a CR. If there is no consensus in RAN3 on the number of PP, we can ask RAN2 what is the value range and keep FFS in S1AP CR.

	Huawei
	The value range are up to CT1 and RAN2, the values in [2] are aligned with CT1, in the LS we can ask RAN2/CT1/SA2 to provide feedback on the RAN3 CR, i.e. update the action to:

ACTION: 
RAN3 would like to ask recipient groups to take the above into account, and provide feedback if any.



	Nokia
	No need of LS.

	Qualcomm
	Tend to agree with Nokia – we can reply if we receive something, or to close off work at the next meeting.

	ZTE
	Agree with Nokia. The value range of paging probability should follow the RAN2 agreement for paging probability threshold.   

	LG
	Same as Nokia


On issue 3.4: Majority of companies consider that no LS from RAN3 is necessary at this stage.

4 Conclusion, Recommendations 

· On issues 1 and 2, R3-202580 is to be agreed.

· On issue 3: Support of Group WUS Assistance Information over NGAP is to be discussed in next meeting.

· On issue 4: Majority of companies consider that no LS from RAN3 is necessary at this stage.
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