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- agree on a set of answers to SA2/SA3/…
- how does this work with network sharing scenarios? (VF)
- prioritize reply LS at this meeting
- attempt BL CRs? Can be continued…
(vivo - moderator)
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For the Chairman’s Notes
To be added after email discussion.
Discussion
This discussion mainly focuses on questions raised by SA2 Ls [1]as follows:
	Q1: Please confirm the feasibility and overhead of sending a Paging Cause in [Uu] Paging message for EPS and for 5GS. [RAN2, RAN3]
Q2: Please indicate whether adding the paging cause (e.g.  3-4bits) per UE in the paging message would reduce the number of paging records that could be included in a single paging message, and if so by what magnitude. (For NR and E-UTRA) [RAN2]
Q3: Please indicate how the paging cause is expected to be supported in RAN nodes (e.g. per PLMN, per TA, per RAN node, per cell) (For NR and E-UTRA) [RAN2, RAN3]
Q4: Please indicate an order of magnitude (tens of ms? Hundreds of ms?) of the expected time required to send a (NAS) Busy Indication for USIM A and whether a scheduling gap would be needed for USIM B to do so [RAN2]
Q5: Please provide feedback if it is feasible (and secure) that the Busy Indication is sent as RRC message instead (no NAS message to the CN) i.e. as a RRC response to paging without requiring an RRC connection [RAN2, RAN3, SA3]
Q6: Please indicate whether it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR. [RAN2, RAN3]
Q7: Please let us know whether changes to 5GS/E-UTRA (Option 5) to support RRC-based leaving is part of RAN Work Item. [RAN2, RAN3]
Q8: SA2 would like to ask RAN2 whether these approaches are all feasible and effective for paging reception when paging collisions are detected in 5GS and in EPS respectively. 
Q9: SA2 would like to ask RAN2 and RAN3 to take these solutions into consideration and provide feedback including proposals from RAN that SA2 may have not yet considered.
Q10: Some companies in SA2 believe that the RAN plenary decision on “No E-UTRA impact” restriction is only related to layers RRC and below. Other companies in SA2 believe that the restriction also includes no impact to S1_AP and NG_AP. It would be helpful for SA2 to get the correct definition of the WI restriction from RAN WGs.



For the below question asked in SA2 LS:
Q1: Please confirm the feasibility and overhead of sending a Paging Cause in [Uu] Paging message for EPS and for 5GS. [RAN2, RAN3]
During the online meeting, the majority of companies think it is feasible to send a paging cause in S1/X2 paging message for EPS, and in NG/Xn paging message for 5GS, respectively. Thus, companies are invited to provide views on the following response to SA2 Q1 in [1]?
A1: From RAN3 point of view, it is feasible to send a paging cause in S1/X2 paging message for EPS, and in NG/Xn paging message for 5GS, respectively.
Question 1: Do you agree to use the above A1 as the response to the SA2 Q1 in [1]?
	Company
	Yes/No
	Comment

	Nokia
	Partly
	Since the question is general, it would be good to also report that sending a paging cause over the radio will reduce the paging capacity of the node. Besides, because last SA2 agreed to not query the end user during the paging, network filtering solutions offer the same service as a paging cause without this capacity drawback. Therefore, network filtering solutions should be preferred. Can we add something like: “RAN3 has preference for network filtering solutions”. 

	Samsung
	Yes
	It is feasible in RAN3 point of view, but the paging cause should have limited size. 

	Ericsson
	Yes
	This is only from the feasibility point of view.

	Intel
	Yes
	It is definitely feasible 

	Huawei
	Partly
	From feasibility point of view, it is feasible to add it over the network interfaces. But we have sympathy that final decision would be up to other groups. We would suggest to add something like “final decision can be decided by other groups”

	China Telecom
	Yes
	From RAN3 point of view, it is feasible. 

	Vodafone
	yes
	From RAN 3 point of view it is feasible. 
@Nokia: can you explain or provide a reference to what you mean by “network filtering”, please.

	ZTE
	Yes
	Agree with Samsung

	LGE
	Yes
	From RAN3 point of view, it is feasible.

	vivo
	Yes
	From RAN3 point of view, it is feasible.



For the overhead evaluation, one contribution [8] thinks sending a paging cause with limited size would not cause much overhead in the S1/X2/NG/Xn message. Another contribution [6] understands that the incurred overhead is negligible, considering the large number of optional IEs in the S1/X2/NG/Xn paging message. Thus, companies are invited to provide views on the following response to SA2 Q2 in [1]? 
A2: From RAN3 point of view, the overhead for sending a paging cause in S1/X2/NG/Xn paging message is acceptable for EPS and 5GS.
Question 2: Do you agree to use the above A2 as the response to the SA2 Q2 in [1]?
	Company
	Yes/No
	Comment 

	Nokia
	No
	Q2 is not for RAN3. We should only answer RAN3 questions.

	Samsung
	Yes, but
	The paging cause should have limited size. Anyway it would have more impact on RAN2.

	Ericsson
	Yes
	This is only from RAN3 point of view. Could also add in A3 that “assuming that the size is limited.”

	Intel
	Yes
	From RAN3 point of view

	Huawei
	No need to answer
	This A2 is for RAN2, not for RAN3. 

	China Telecom
	No need to answer
	Agree with Nokia and Huawei

	Vodafone
	yes
	To reduce discussion in SA2, it is worthwhile that RAN 3 does answer this question.

	ZTE
	No need to answer
	Agree with HW, this is RAN2 issue.

	LGE
	No need to answer
	This is RAN2 issue

	vivo
	Yes
	From RAN3 point of view



10 companies provided views. The majority think it is feasible to include paging cause in S1/X2 paging message for EPS, and in NG/Xn paging message for 5GS, respectively. One company prefers network filtering solution instead of using paging cause. 2 companies would like to indicate that paging cause should have limited size. 5 companies think that this question is for RAN2, not for RAN3. Based on the inputs from companies, Rapporteur suggests the following:
Proposal 1: From RAN3 point of view, it is feasible to include paging cause over network interfaces, assuming that the size of paging cause is limited. The final decision about whether to introduce paging cause can be decided by other groups.

For the below question asked in [1]:
Q3: Please indicate how the paging cause is expected to be supported in RAN nodes (e.g. per PLMN, per TA, per RAN node, per cell) (For NR and E-UTRA) [RAN2, RAN3]
During online meeting, for non-RAN sharing scenario, paging cause can be supported at least per PLMN. Thus, companies are invited to provide views on the following question.
Question 3: Do you agree that paging cause can be supported per PLMN in non-RAN sharing scenario (For NR and E-UTRA)?
	Company
	Yes/No
	Comment

	Nokia
	depends
	This depends how we want to manage the non-supporting gNBs. 

	Samsung
	
	We think per-PLMN, per-TA and per-RAN node are feasible in RAN3 point of view.
Per-PLMN support of paging cause requires that all RAN nodes across the PLMN needs to be updated at the same time and all RAN nodes shall support the paging cause. If other solution to manage the non-supporting RAN node is defined, the solution seems to become similar to per-RAN node.

	Ericsson
	
	We need to discuss and clarify the issue first

	Intel
	All options are feasible
	All options are feasible purely from the RAN3 point of view. We may need to think, thought, about how such feature is likely to be deployed. Perhaps operators can chime in?

	Huawei
	
	Too early to discuss the granularity.

	China Telecom
	
	Agree with Huawei and Ericsson

	Vodafone
	No. This is “per RAN node” (or more correctly, “per cell”, as the eNB might support the feature on WB-EUTRA but not on NB-IoT) 
	Taking the statement in agenda item 2.2 (anti-trust compliance) into account, it is a reasonable for operators to deploy different RAN vendors equipment in the same geographic area – and definitely within a PLMN. For effective competition, it should be expected that the operator can deploy a feature when the FIRST RAN vendor supports it, and not be constrained by the delivery timescale of the slowest delivering RAN vendor!
There can be no guarantee that all eNBs/gNBs in a Tracking Area (or probably more relevantly, TAI LIST) support this MUSIM functionality. Hence per-RAN node is the answer that RAN3 must provide.
This level of granularity seems to have no significant impact on RAN 3 as the paging cause can just be an optional IE on the S1 and NG interfaces.
The impact on RAN 2 is also minor -> e.g. if we have paging cause values to indicate {VoLTE, SMS, Signalling} there is a need to have one extra paging cause to indicate ”other”, rather than leaving the absence of a paging cause value to indicate “other”.

	ZTE
	
	Agree with HW

	LGE
	
	Agree with Huawei and Ericsson

	vivo
	Yes 
	Agree with Intel 


However, during online meeting, one company has raised some concerns about RAN sharing scenario. Thus, companies are invited to provide views on the following question.
Question 4: Do you agree that paging cause can be supported per PLMN in RAN sharing scenario (For NR and E-UTRA)?
	Company
	Yes/No
	Comment

	Nokia
	depends
	This depends how we want to manage the non-supporting gNBs.

	Samsung
	
	We don’t see the issue in RAN sharing scenario with per-PLMN, per-TA or per-RAN node in RAN3 point of view.

	Ericsson
	
	We need to discuss and clarify the issue first

	Intel
	
	This may need further discussions

	Huawei
	
	Too early to discuss the granularity. 

	China Telecom
	
	Need further discussions.

	Vodafone
	No.


	(At least for PLMNs that use network sharing in only parts of their networks,) there can be no guarantee that all eNBs/gNBs in a Tracking Area (or probably more relevantly TAI LIST) support this MUSIM functionality. Hence per-RAN node is the answer that RAN3 must provide.
This level of granularity seems to have no significant impact on RAN 3 as the paging cause can just be an optional IE on the S1 and NG interfaces.
The impact on RAN 2 is also minor -> e.g. if we have paging cause values to indicate {VoLTE, SMS, Signalling} there is a need to have one extra paging cause to indicate ”other”, rather than leaving the absence of a paging cause value to indicate “other”.

	ZTE
	
	Agree with HW

	LGE
	
	This may need further discussions

	vivo
	
	No strong view


If the ANS to Question 4 above is NO, please provide alternative solution option:
a) per TA
b) per RAN node
c) per cell
d) other
	Company
	Option a), b), c)
	Comment

	Samsung
	b)
	To avoid the update of all RAN nodes at the same time and not assume the same capability of all RAN nodes across the PLMN, we prefer per-RAN node.

	Vodafone
	d)
	Per RAN node on a RAT basis (e.g. the eNB supports MUSIM for WB-EUTRA but not for NB-IoT)

	vivo
	b)
	


One company thinks it depends on how we want to manage the non-supporting gNBs. 3 companies think all options (per PLMN, per cell, per RAN node, per TA) are feasible. 5 companies think that it is too early to discuss the granularity, and we need to discuss and clarify the issue first. Thus, rapporteur suggests the following:
Proposal 2: There is no consensus on how the paging cause is expected to be supported in RAN node (For NR and E-UTRA). The majority thinks it is too early to discuss the granularity, more discussion and clarification is needed.

For the below question asked in [1]:
Q5: Please provide feedback if it is feasible (and secure) that the Busy Indication is sent as RRC message instead (no NAS message to the CN) i.e. as an RRC response to paging without requiring an RRC connection [RAN2, RAN3, SA3]
[bookmark: _Hlk51769489]According to companies’ contributions, the common understanding is that, it is feasible and secure for an RRC INACTIVE UE to respond to MT paging message using a busy indication without establishing RRC connection. For RRC IDLE UE, according to the below response received from SA3 in [2], it is not secure to provide a busy indication as RRC message instead of NAS message. 
“SA3 answer: Sending an unsecured busy indication in an RRC message is a security risk. This need to be avoided.”
Thus, companies are invited to provide views on the following response to SA2 Q5 in [1]?
A5: From RAN3 point of view, it is feasible and secure for an RRC INACTIVE UE to respond to MT paging message using a busy indication without establishing RRC connection. It is not secure for RRC IDLE UE to provide a busy indication as RRC without establishing RRC connection.
Question 5: Do you agree to use the above A5 as the response to the SA2 Q5 in [1]?
	Company
	Yes/No
	Comment

	Nokia
	OK with change
	Seems this is more RAN2 realm can we modify as: From RAN3 point of view, it seems feasible and secure for an RRC INACTIVE UE to respond to MT paging message using a busy indication Such indication should be secured. RRC connection. It seems not secure for RRC IDLE UE to provide a busy indication as RRC without establishing RRC connection

	Samsung
	Yes, but
	Agree with Nokia’s comment.

	Ericsson
	Yes with addition
	Propose to also add:
We should have a general solution regardless of the UE states. Such indication should be secured.

	Intel
	
	Isn’t SA3 feedback enough?

	Huawei
	No
	This is not RAN3 scope to discuss and feedback the radio signaling security. 

	China Telecom
	No
	It is RAN2 issue.

	Vodafone
	No
	Reply to the question saying that RAN 3 can align to the outcome of the SA3/RAN2/SA2 discussion.

	ZTE
	No
	According to the SA3 LS, Busy indication cannot be used for UE in idle, so that it is not a general solution.
As E///’s said, RAN3 shall wait for a general solution then answer the question.

	LGE
	No
	Pending to RAN2/SA2/SA3 decision.
This is not RAN3 scope.

	vivo
	
	Agree with Nokia, but also agree to wait for RAN2/SA2 progress


Since the majority think this question should depend on the RAN2/SA2/SA3 decision, the rapporteur suggests the following:
[bookmark: OLE_LINK1]Proposal 3: Respond to SA2 Q5 that, it is out of RAN3 scope and can be left to RAN2/SA2/SA3 to make decision. 

For the below question asked in [1]:
Q6: Please indicate whether it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR. [RAN2, RAN3]
According to the companies’ contributions, some companies [3][6][8] think it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR from RAN3 point of view, while the other companies [7][9] think we should delay to answer Q6 until RAN2 makes progress. Thus, companies are invited to provide views on the following response to SA2 Q6 in [1]?
A6: From RAN3 point of view, it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR. However, RAN3 will wait RAN2 progress on the detailed solution.
Question 6: Do you agree to use the above A6 as the response to the SA2 Q6 in [1]?
	Company
	Yes/No
	Comment

	Nokia
	OK with change
	Seems this is more RAN2 realm can we modify as: From RAN3 point of view, it seems feasible to define an RRC-based leaving and returning procedure in 5GS/NR. However, RAN3 will wait RAN2 progress on the detailed solution.

	Samsung
	
	It is mainly RAN2 issue. So just simply say
RAN3 will wait RAN2 progress on the detailed solution.

	Ericsson
	Yes with change
	Propose to change
“RAN3 will wait RAN2 progress …” to “RAN3 shall wait for RAN2 progress …”

	Intel
	
	RAN2 issue

	Huawei
	
	This is not our scope. If a LS is really needed, we agree with Samsung wording. 

	China Telecom
	
	Agree with Samsung

	ZTE
	Agree with change
	We agree with Nokia and E///

	LGE
	
	Agree with Samsung

	vivo
	
	Agree with rewording


Since the majority think this is not in RAN3 scope and shall wait for RAN2 progress, the rapporteur suggests the following:
Proposal 4: Respond to SA2 Q6 that, it is mainly in RAN2 scope and RAN3 shall wait for RAN2 progress on the detailed solution.

For the below question asked in [1]:
Q7: Please let us know whether changes to 5GS/E-UTRA (Option 5) to support RRC-based leaving is part of RAN Work Item. [RAN2, RAN3]
According to the companies’ contributions, one company [6] thinks the response to this question should be deferred to RAN2. One company [8] thinks RAN Work Item does not explicit mention this solution. And in one company’s understanding [9], it is feasible to changes to 5GS/E-UTRA (Option 5) to support RRC-based leaving is part of RAN Work Item. There seems no clear consensus on this question. Since that RAN2 is the leading group, this issue can be left to RAN2. Thus, companies are invited to provide views on the following response to SA2 Q6 in [1]?
A7: RAN2 is the leading group on the multi-USIM WI, thus this question should be discussed in RAN2 WG. 
Question 7: Do you agree to use the above A7 as the response to the SA2 Q7 in [1]?
	Company
	Yes/No
	Comment

	Nokia
	OK
	Alternatively, we can mention that the WID clearly specifies that leaving only applies to NR.

	Samsung
	Ok
	

	Ericsson
	Yes
	

	Intel
	OK
	

	Huawei
	
	If a reply LS is really needed, the A7 is acceptable to us. 

	China Telecom
	OK
	

	ZTE
	OK
	

	LGE
	OK
	We also support Nokia’s suggestion

	vivo
	Yes
	


Proposal 5: Response to SA2 Q7 that, RAN2 is the leading group on the multi-USIM WI, thus this question should be discussed in RAN2 WG.

For the below question asked in [1]:

Q9: SA2 would like to ask RAN2 and RAN3 to take these solutions into consideration and provide feedback including proposals from RAN that SA2 may have not yet considered.
There are some comments from the companies’ contributions [3-9].
-VODAFONE: the EPS and 5GS design of the RAN NOT locally repeating paging for UEs in RRC Idle should be kept. 
-Ericsson: From RAN3 point of view, handling paging collision is mainly in RAN2’s scope. With UE based solution, the network would not be impacted. It is more scalable/simple solution assuming that the PO collision probability is low.
-ZTE: RAN3 will delay to answer question 9 until RAN2 decides on which solution to resolve paging collision.
-HW: For paging collisions avoidance, wait for progress in other working groups.
-Nokia: We think that the selection of the solution for Q9 should be left to RAN2.
Thus, companies are invited to provide views on the following response to SA2 Q9 in [1]?
A9: From RAN3 point of view, handling paging collision is mainly in RAN2’s scope. RAN3 will wait until RAN2 decides on which solution to resolve paging collision. 
Question 8: Do you agree A9 as the response to the SA2 Q9 in [1]? 
	Company
	Yes/No
	Comment

	Nokia
	OK
	Please correct the typo above.

	Samsung
	
	It is mainly RAN2 issue. So just simply say
RAN3 will wait until RAN2 decides on which solution to resolve paging collision.

	Ericsson
	Yes with comment
	Propose to change from “will wait” to “shall wait”

	Intel
	
	RAN2 stuff

	Huawei
	
	If a reply LS is really needed, the Samsung wording is acceptable to us.

	Vodafone
	No
	It is RAN 3 scope (not RAN 2) to advise on the problems of automatic paging repetition by the RAN. 
@Huawei: we should reply to SA2 with as many agreements as possible in order to avoid delay to SA2 work.

	ZTE
	OK
	

	LGE
	
	Pending to RAN2 decision

	vivo
	Yes
	


Proposal 6: Respond to SA2 Q9 that, RAN3 will wait until RAN2 decides on which solution to resolve paging collision. 
One company thinks that we should indicate to SA2 that the concern/problem of automatic paging repetition by the RAN. Actually, RAN3 has already discussed the issue about RAN automatically paging repetition, and a Ls out has been sent during RAN3#58 meeting in R3-072414. It is stated in that Ls that, paging repetition in EUTRAN will lead to a waste of radio resources on the paging channel, as pages will be repeated in the cells in the TA where the UE did not respond to the page. Thus, rapporteur understands that paging repetition locally performed by RAN may significantly increase the paging signal overhead, and suggests the following:
Proposal 7: RAN3 may discuss whether to also add the preference/concern about the RAN locally paging repetition solution when responding to SA2 Q9.

In RAN WID, there is a restriction for paging collision scenario, i.e., No E-UTRA impact. However, SA2 would like ask RAN to clarify this restriction, by answering the following question [1]:
Q10: Some companies in SA2 believe that the RAN plenary decision on “No E-UTRA impact” restriction is only related to layers RRC and below. Other companies in SA2 believe that the restriction also includes no impact to S1_AP and NG_AP. It would be helpful for SA2 to get the correct definition of the WI restriction from RAN WGs.
According to companies’ contributions, one company understands that “no E-UTRA impact” restriction should also be applied for S1_AP and NG_AP from RAN3 point of view. Thus, companies are invited to provide views on the following response to SA2 Q10 in [1]? 
A10: For paging collision, the restriction also includes no impact to S1_AP and NG_AP from RAN3 point of view. 
Question 9: Do you agree to use the above A10 as the response to the SA2 Q10 in [1]?
	Company
	Yes/No
	Comment

	Nokia
	
	OK 

	Samsung
	Yes
	

	Ericsson
	No
	Depends on the solution

	Huawei
	Yes
	Our understanding is that no E-UTRA impact is foreseen for S1_AP and NG_AP for objective 1 in the WID, while keep open for other objectives. 

	Vodafone
	No
	E-UTRA is clearly the radio interface while E-UTRAN includes S1 and X2.
(For information, the Vodafone solution identified in the SA2 LS as 
“-    Calculation of PF/PO by using a UE_ID which is derived from IMSI+offset value. The offset value is negotiated between UE and MME. Proposed for EPS only.” 
does not impact S1-AP (or X2-AP) as it gets the MME to modify the way that the MME calculates the information that is then sent in R8 S1-AP signaling to the eNB)

	ZTE
	Yes
	

	vivo
	
	Agree with Ericsson


4 companies agree that the restriction also includes no impact to S1_AP and NG_AP, while 3 companies disagree. Thus, rapporteur suggests the following:
Proposal 8: There is no consensus on whether “no E-UTRA impact” restriction should also be applied for S1_AP and NG_AP. 

Since RAN2 is discussing whether it is feasible for sending the paging cause in Uu paging message, and evaluating the corresponding overhead, RAN3 should wait RAN2 progress and then start specifying paging cause in NG/Xn/S1/X2 paging message if needed. Thus, companies are invited to provide views on the following question.
Question 10: Do you agree that RAN3 should wait for RAN2 progress and then start specifying paging cause in NG/Xn/S1/X2 paging message if needed?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	This is not only pending RAN2 progress, this is also pending security validation by SA3 and final decision by SA2.

	Samsung
	Yes
	RAN3 just says the feasibility related with the paging cause. The final decision should be decided by SA2.

	Ericsson
	Yes
	RAN3 can work on st3 when the solution reached final agreement.

	Intel
	Yes
	

	Huawei
	Yes
	

	Vodafone
	Yes
	Agree with Ericsson and Nokia with regard to RAN 3 CRs.

	ZTE
	OK
	

	LGE
	Yes
	

	vivo
	Yes
	


Proposal 9: RAN3 should wait for other groups progress and further SA3/SA2 decision before specifying paging cause in NG/Xn/S1/X2 paging message if needed.

Conclusion, Recommendations
The summary concludes with:
Proposal 1: From RAN3 point of view, it is feasible to include paging cause over network interfaces, assuming that the size of paging cause is limited. The final decision about whether to introduce paging cause can be decided by other groups.
Proposal 2: There is no consensus on how the paging cause is expected to be supported in RAN node (For NR and E-UTRA). The majority thinks it is too early to discuss the granularity, more discussion and clarification is needed.
Proposal 3: Respond to SA2 Q5 that, it is out of RAN3 scope and can be left to RAN2/SA2/SA3 to make decision. 
Proposal 4: Respond to SA2 Q6 that, it is mainly in RAN2 scope and RAN3 shall wait for RAN2 progress on the detailed solution.
Proposal 5: Response to SA2 Q7 that, RAN2 is the leading group on the multi-USIM WI, thus this question should be discussed in RAN2 WG.
[bookmark: _GoBack]Proposal 6: Respond to SA2 Q9 that, RAN3 will wait until RAN2 decides on which solution to resolve paging collision. 
Proposal 7: RAN3 may discuss whether to also add the preference/concern about the RAN locally paging repetition solution when responding to SA2 Q9.
Proposal 8: There is no consensus on whether “no E-UTRA impact” restriction should also be applied for S1_AP and NG_AP. 
Proposal 9: RAN3 should wait for other groups progress and further SA3/SA2 decision before specifying paging cause in NG/Xn/S1/X2 paging message if needed.
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