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1. [bookmark: _Ref165266342]Introduction
During first online session of Rel-17 MUSIM WI in RAN2#114e, the following has been agreed:
[bookmark: OLE_LINK1]We support at least AS-based solution (with AS-based response) for network switching while leaving RRC_Connected state in NW A. FFS if this may include NAS information 
- 	ZTE thinks CT1 is discussing paging filtering assistance via NAS. Charter thinks NAS-based solution is needed for selective suspend. Nokia thinks NAS information can be included in assistance information. Samsung wonders if we need to send LS to SA2.
Email [241] (QC): Discuss LS to SA2/CT1 to inform them of RAN2 decision (CB in 2nd week Thu session)

The Session Chair has later clarified the scope of the offline #241 as follows:
· [AT114-e][241][MUSIM] LS to SA2/CT1 on network switching for leaving RRC_CONNECTED (Qualcomm) 
Scope: 
· Draft LS to SA2/CT1 to inform them of the RAN2 decision to support at least AS-based solution (with AS-based response) for network switching while leaving RRC_Connected state in NW A (FFS if this may include NAS information).
Intended outcome: 
· Discussion summary in R2-2106503 (by email rapporteur).
· Draft LS to SA2/CT1 in R2-2106504 (by email rapporteur).

This document will capture feedback from companies on network switching to leave Connected state in order to agree on the contents of the LS to SA2/CT1.


	Company
	Contact Name, Email

	OPPO
	fanjiangsheng@oppo.com

	Sharp
	Fangying Xiao, Fangying.xiao@cn.sharp-world.com

	Apple
	Sethuraman Gurumoorthy, sethu@apple.com

	Huawei, HiSilicon
	Yiru Kuang, kuangyiru@huawei.com

	ZTE
	li.wenting@zte.com.cn

	CATT
Charter Communications
	zhourui@catt.cn
Reza Hedayat, reza.hedayat@charter.com

	MediaTek
Ericsson
	Felix Tsai, chun-fan.tsai@mediatek.com
lian.araujo@ericsson.com

	DENSO
	Tomoyuki Yamamoto, tomoyuki.yamamoto.j5c@jp.denso.com

	Samsung
Xiaomi
	Sangyeob Jung, sy0123.jung@samsung.com
Wei HONG, hongwei@xiaomi.com

	LG Electronics
	Hongsuk Kim, hassium.kim@lge.com

	Nokia
Sony
	Srinivasan. Srinivasan.selvaganapathy@nokia.com
Anders.Berggren@sony.com

	China telecom
Vodafone
	zhangt77@chinatelecom.cn
Manook Soghomonian , manook.soghomonian@vodafone.com

	Lenovo
	Wulh5@lenovo.com



2. Discussion
It would be good to have a common understanding what the agreed “AS-based solution” entails.
In Rapporteur’s understanding, the intended AS-based switching solution will be similar or based on the existing Rel-16 RRC signaling for leaving Connected state. In Rel-16, the UE can send releasePreference-r16 in UE Assistance Information (UAI), which can indicate a preference for Idle or Inactive state. Then, it is up to the gNB to release the UE to the requested RRC state. 
Even though the stage-3 details of the “AS-based solution” for network switching has not been discussed and may be (slightly) different in the end, it would be beneficial to agree on the stage-2 structure and also include this in the LS to SA2/CT1. This can be summarized as follows:
1. The UE sends an RRC message (e.g. UAI) to the gNB which includes a request to be released to Idle or Inactive state.
2. The gNB response to the UE can release the UE (e.g. via RRC Release) to Idle or Inactive state.
Q1: Do you agree with the above steps for the “AS-based solution” for network switching?
	Company
	Response
	Comments

	OPPO
	Agree
	The existing RRC signaling can work at least, no strong motivation to have another similar solution.

	Sharp
	Agree with comments
	For the first point, UE should be also allowed just to indicate to be released from RRC_CONNECTED and has no preferred RRC state to transition to as in Rel-16.

	Apple
	Agree with comments
	Existing RRC UAI signalling can be reused. But to distinguish between NR UE Power Save and MUSIM, the UAI can potentially signal the difference that this for a MUSIM Network switching case. But this can be further discussed agreed in Stage 3.

	Huawei, HiSilicon
	
	Generally the stage-2 structure can be 1) UE sends request message indicating to leave RRC connected state 2) NW can respond to the UE. However, for the stage-2 structure above, for Rel-16 releasePreference-r16 in UAI, preferred state (e.g. Idle or Inactive) is optional to be indicated by the UE, it is not clear whether the preferred state is also optional here, this is not discussed in RAN2. Besides, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period, so the above step 2 is not mandatory.
We think there are many details which is not clear, so we just need to inform the RAN2 agreement to SA2/CT1.

	ZTE
	Agree
	Same view as OPPO

	CATT
	Agree
	Agree with comments above.We only need to inform the RAN2 agreement to SA2/CT1.details in RAN2 can be discussed further.

	Charter Communications
	Agree
	

	MediaTek
	Partial
	We understand the agreement so far is
<1> The UE sends RRC message to inidicate it want to leave RRC_CONNECTED state in network A for MUSIM purpose
<2> The NW sends RRC Release message to the UE
Further details (which RRC message to use, INACTIVE mode aspect) could be further discussed in RAN2. We only need to inform SA2/CT1 our current agreements.

	Ericsson
	Yes, with comments
	We think the wording should be more aligned with handling of UE assistance information message in that case:
1. The UE may be configured to sends an RRC message (e.g. UAI) to the gNB which includes a request preference to be released to Idle or Inactive state.
2. The gNB response to the UE can may release the UE (e.g. via RRC Release) to Idle or Inactive state.



	DENSO
	Agree
	We agree with the steps generally. The detail of the message can be discussed further.

	Samsung
	Agree with comments
	We are OK to include stage-2 structure in the LS to SA2/CT1 but following stage-3 details should be discussed further in next RAN2 meetings:
· Whether UE is allowed to send its explicit preferred RRC state 
· Whether to distinguish existing power saving feature and MUSIM feature of switching procedure for leaving RRC_CONNECTED state
· And so on
Thus, we share similar view with Huawei that the above steps can be modified as follows:
1. The UE sends an RRC message (e.g. UAI) to the gNB for leaving RRC_CONNECTED state.
2. The gNB response to the UE can release the UE (e.g. via RRC Release) to Idle or Inactive state.

	Xiaomi
	Agree
	We should reuse exsiting RRC signaling procedures, e.g. UE Assistance Information procedure.

	LGE
	Agree
	

	Nokia
	Partial
	We only need to inform that RAN2 agrees to support AS based solution for leaving RRC-CONNECTED state. Th transition to RRC-IDLE/RRC-INACTIVE are to be discussed as part of the solution discussion which requires further discussion.

	Sony
	Agree
	Should reuse the existing RRC signaling when possible. 

	China Telecom
	Agree with comments
	We share the same view as some companies mentioned above that we only reach agreement on the following aspects: 
1. The UE can send RRC message to indicate it want to leave RRC_CONNECTED state for MUSIM purpose
2. The NW can release UE on demand

	Vodafone 
	Agree 
	

	Lenovo
	Agree
	



Summary: All the companies agree that the AS-based solution is based on this RRC request/response structure. Several companies wanted to keep it more stage-2 level for the LS. It is reasonable not to discuss any stage-3 details nor inform SA2/CT1.
Proposal 1: AS -based solution for network switching includes two steps: 1-) If configured, UE can send an RRC message to leave RRC_CONNECTED for MUSIM purpose 2-) gNB may release the UE to Idle/Inactive.


RAN2 has also agreed in RAN2#113bis-e meeting that the UE can leave the Connected state if it does not get a response within a configured time, as follows:
During switching procedure for leaving RRC_CONNECTED state, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state.
The Rapporteur thinks that it would help to include this agreement in the LS to SA2/CT1, at least for completeness. Since RAN2 has now agreed that the signaling for the switching is AS-based, it is natural to assume that the above “time period” should be configured by the gNB.
Q2: Do you agree including the above RAN2#113bis-e agreement in the LS to SA2/CT1?
	Company
	Response
	Comments

	OPPO
	No strong view
	It seems that the spec impact is only limited to RAN, maybe RAN2 should also ‘cc’ RAN3 if RAN2 agrees to include this agreement in the LS.

	Sharp
	Yes
	

	Apple
	Yes
	No harm in including this agreement if that provides more clarity on this topic. We do agree with Oppo view that the intended impact is limited only to RAN specifications.

	Huawei, HiSilicon
	Yes
	OK to inform it as it is related to the switching procedure with leaving RRC_CONNECTED.

	ZTE
	Agree
	OK to include this agreement into the LS

	CATT
	No strong view
	Agree with OPPO

	Charter Communications
	Yes
	

	MediaTek
	Yes (No strong view)
	Okay to inform SA2/CT1

	Ericsson
	No need
	Since it is a RAN timer and it is “transparent” to SA2 we do not see the need to include this in the LS. SA2 can also check RAN2 agreements if anything.

	DENSO
	Yes
	Just for information, it is OK to inform.

	Samsung
	No
	We understand that it does not impact SA2/CT1 specifications so there seems no required actions on SA2/CT1. Besides, there seem still some open issues to be resolved i.e. Q3 and FFS part. Thus, internal checking seems sufficient at this moment. If needed, we can send a LS later after finalizing our works on this.

	Xiaomi
	No need
	No strong view.

	LGE
	Yes
	

	Nokia
	No strong view
	This information is not needed. SA2/CT1 needs to know whether RRC level solution was considered for leaving RRC-CONNECTED state. Based on this information they can decide on further SA2/CT1 impacts related to NAS impacts of this decision.

	Sony
	Yes, 
	Good for SA2 to know as much as possible, it does not harm.

	China Telecom
	Yes
	

	Vodafone 
	Agree 
	

	Qualcomm
	Yes
	

	Lenovo
	Agree
	This feature is mentioned in the LS from SA2. therefore, we should inform SA2.



Summary: 3 companies do not see a need for SA2 to know while other companies either agree or have no strong view. Now that SA2 also have a working agreement on using NAS solution for Idle mode, this agreement can help SA2 in deciding whether to align their solution with RAN2.
Proposal 2: Include the following RAN2#113bis-e agreement in the LS:
During switching procedure for leaving RRC_CONNECTED state, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state 

Q3: Do you agree that the “configured time”, for the UE to leave RRC_CONNECTED without a response, is configured by the gNB?

	Company
	Response
	Comments

	OPPO
	Yes but
	This question is out of LS scope, better to postpone the discussion.

	Sharp
	Yes
	This should be an optional function and release of the RRC Connection should rely on the RRCRelease message from gNB if the time is not configured.

	Apple
	Yes but..
	This needs some more online discussion in RAN2 e.g. on what the default UE behavior should be, whether if the timer is configured or not, but in our view the LS can still go without including the response to this question.

	Huawei, HiSilicon
	Yes but
	It is reasonable that the “configured time” is configured by the gNB, but this does not need to be included in the LS.

	ZTE
	Yes but
	Same view as Huawei

	CATT
	-
	Agree with OPPO

	Charter Communications
	Yes
	

	MediaTek
	-
	Not related to the LS content. 

	Ericsson
	Yes
	Agree with Huawei.

	DENSO
	Yes but
	Same view with OPPO

	Samsung
	Yes but
	Agree but as commented in Q2, there seems no need to include it in the LS to SA2/CT1. 

	Xiaomi
	Yes, but
	This should be discussed in RAN2 first and should not be included in the LS.

	LGE
	Yes
	

	Nokia
	Yes
	GNB should configure this time via dedicated signalling. This information is not required in the LS.

	Sony
	Yes
	No need to include it in LS

	China Telecom
	Yes, but
	Agree with Huawei

	Vodafone 
	Yes 
	

	Lenovo
	Yes
	



Summary: All companies agree that the timer should be configured by the gNB. But several companies do not see a need to include this in the LS.
Proposal 3: The “configured time” for the UE to leave RRC_CONNECTED without a response is configured by the gNB. However, this information is not needed to be included in the LS.



As mentioned during the online session, CT1 and SA2 are discussing proposals on NAS signaling for network switching. This NAS message from the UE can include a request for paging filtering, e.g. to be paged only for certain PDU sessions after the switching.
Such NAS signaling can be completed before the UE sends the AS-based switching request while the UE is still in the Connected state. In this case, it can work with the “AS-based” solution without causing any additional delay to the switching. However, if this NAS message is piggy-backed on the AS-based request or sent right before the AS signaling by the UE, the switching may be delayed if the UE has to wait for a NAS response. As agreed in the online session, the AS-based switching will be based on “with AS-based response”. The Rapporteur interprets this where, if a NAS message is sent by the UE to AMF as assistance information for the switching, a NAS response should not be necessary for the UE to perform switching. In other words, the UE should just follow the AS signaling for the switching and this should not cause any errors in the AS and NAS states and Idle/Inactive operation. Assuming RAN2 agrees on this understaning, it would also be good to include this in the LS since this can help SA2/CT1 to design such signaling accordingly, e.g. only one-way signaling from the UE. 

Q4: Do you agree that, if SA2/CT1 agrees that the UE can send a NAS message (e.g. assistance information on paging filtering) to AMF for leaving the Connected state, the UE does not need to wait for a NAS confirmation message and will only follow the AS signaling response?

	Company
	Response
	Comments

	OPPO
	Maybe not
	Firstly, RAN2 should ask SA2/CT1 whether they have the requirement to have NAS message (e.g. assistance information on paging filtering) piggy-backed into RRC signaling once AS based solution for network leaving is introduced.
And then, on top of above, even if SA2/CT1 agrees to have NAS message piggy-backed into RRC signaling, RRC already introduces a configured timer before leaving, network implementation can configure a proper timer to allow UE to receive NAS response message before being released to idle/inactive. So no big issue identified for Q4.
Based on above, it’s enough to ask SA2/CT1 whether they have the requirement to have NAS message (e.g. assistance information on paging filtering) piggy-backed into RRC signaling once AS based solution for network leaving is introduced.

	Sharp
	Yes
	

	Apple
	Maybe not
	We are not sure if such a kind of unsolicited NAS signaling without waiting for NAS level response from NW is possible, as we always see a clean handshake with every NAS signaling message (request/response format). As Oppo indicated, we should ask SA2/CT1 if they are fine to send the NAS message piggy backed onto RRC signaling. That in our view would clean up both AS and NAS level signalling for this issue.

	Huawei, HiSilicon
	No
	It seems far more than what we discussed online. We understand the LS is only to inform the RAN2 agreement.

	ZTE
	Maybe not
	 According to the on-line discusson, whether include NAS information is FFS
FFS if this may include NAS information 
About this LS, we think it can’t be determined by RAN2, some confirmation with SA2/CT1 is needed. To accelerate the discussion, we think we should include this FFS issue in the LS, meanwhile give RAN2’s understanding on this FFS.
Maybe it would be better to give a clear signaling procedure for the case with/without NAS assistance information and confirm  with CT1/SA2 that whether such kind of procedure is acceptable , otherwise, the CT1/SA2 may be still confused on the AS-based procedure detail especially for the case with NAS assistance information (only based on the above description). According to our colleagues feedback the similar thing has happened for the busy indication topic, companies have different understanding on the "NAS-based" procedure. 

For the case that with NAS assistance information,  a NAS message would be involved as a NAS piggy-back, e.g. service request message, then it would be little strange that the Ran node forward this Nas message to the CN but meanwhile the RAN node send release MSG to the UE, at least we need to confirm CT1/SA2 whether such kind of processing is acceptable for them.  Normally, when a NAS message was received by CN, it should be CN to decide whether to release or keep the connection. Otherwise, we think some problem maybe exist. For example, if this service request massage couldn't pass the NAS layer integrity check, the CN would release the connection and send Release command to the RAN. But if the RAN node has sent release MSG to the UE with suspend indication (inactive state) before any response from CN, the RAN has to paging UE again and then send Release MSG (without suspend) to the UE.


	CATT
	No
	It can be discussed after SA2/CT1 concludes on the NAS based solution.

	Charter Communications
	Maybe not
	SA2 has made the working assumption (from Show of Hand on May 24th) that NAS leaving will result to end-state = RRC-IDLE. We believe that the AS leaving solution is most suitable and meant for the situations where the UE need not send any NAS level info Core Network or vice versa. Therefore, we believe this question is perhaps bestto be revised as follows. 
Given RAN2 recent agreement on AS-based leave procedure, and the recent SA2 working agreement on specifying a NAS-based leave procedure, we sugeest that this LS to ask SA2 to specify the conditions on which the UE is allowed to use AS or NAS or any leaving procedure.

	MediaTek
	Maybe not
	This could be discussed if SA2/CT1 agree to have this NAS information and  want to piggyback to the RRC message that trigger NW swiching. 

	Ericsson
	
	We think this should be up to SA2 to decide. 

	DENSO
	Maybe not
	Agree with OPPO. The necessity of receiving the confirmation message in the NAS layer is in the realm of SA2/CT1 and should be decided by them.

	Samsung
	See our comments
	In general informing our agreement to SA2/CT1 seems sufficient. We are also under the impression that this discussion seems far more than what we discussed online. As indicated by the term 'at least', it does not mean that NAS-based solution is entirely ruled out as it is not within RAN2 scope but up to SA2/CT1.
We support at least AS-based solution (with AS-based response) for network switching while leaving RRC_Connected state in NW A. FFS if this may include NAS information 
If we need to clarify FFS part, we may simply ask to SA2/CT1 whether NAS-based solution is also needed for 5GS, and if needed, whether there is a need to piggy-back NAS information (e.g. assistance information on paging filtering) into RRC message.

	Xiaomi
	No
	Agree with CATT.

	LGE
	Maybe not
	Since SA2 is still underdiscussion for this issue, RAN2 may can also have some more time to discuss. 
Furthermore, in our understanding, especially in the case of timer based leaving, since the UE AS can initiate to leave the RRC connection before reception of release indication from the UE NAS, there seems to be additional scenario that the UE AS firstly indicate to the UE NAS. 

	Nokia
	No
	This can be discussed later if SA2/CT1 insist on the need to convey some NAS level information at the time of leaving. This information is also only applicable for RRC-IDLE state.

	Sony
	
	Agree with Ericsson

	China Telecom
	Maybe not
	We’d better first ask SA2/CT1 if AS based switching message should also support to include assistance information related to core network e.g. paging filter information. If the reply is yes, we could further discuss details.

	Vodafone 
	Possible not
	The UE needs to wait for release NAS message, also agree with comments from Charter Comm.

	Lenovo
	No
	Wait for the SA2 input if SA2 have such agreement.



Summary: Most companies do not want to include any points regarding the interaction of AS-based solution with NAS message or NAS-based solution until SA2 finalizes their discussion.

Proposal 4: The interaction between AS-based solution and any SA2 agreement on NAS messages or NAS-based solution for network switching is not included in the LS.

3. Conclusion
This report captures the feedback from companies on the details of “AS-based” signaling for network switching. Based on this feedback, the following are proposed:
Proposal 1: AS -based solution for network switching includes two steps: 1-) If configured, UE can send an RRC message to leave RRC_CONNECTED for MUSIM purpose 2-) gNB may release the UE to Idle/Inactive.
Proposal 2: Include the following RAN2#113bis-e agreement in the LS:
During switching procedure for leaving RRC_CONNECTED state, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state 
Proposal 3: The “configured time” for the UE to leave RRC_CONNECTED without a response is configured by the gNB. However, this information is not needed to be included in the LS.
Proposal 4: The interaction between AS-based solution and any SA2 agreement on NAS messages or NAS-based solution for network switching is not included in the LS.
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