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[bookmark: _Hlk520730635]1		Introduction
The evaluation needs to be updated to cover additional solutions added at the last meeting and to provide more details for solutions addressing also key issue 6, since it was decided at the last meeting to do the related evaluation within key issue 1.
2		Proposal
It is proposed to include the following changes in TR 23.700-47.

*** 1st Change ***
[bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc510604412]7.1 Key issue 1
[bookmark: _Toc54730080][bookmark: _Toc55203230][bookmark: _Toc57450211][bookmark: _Toc68075259][bookmark: _Toc22214914][bookmark: _Toc23254047][bookmark: _Toc104459546]7.1.1	Overview over available solutions
For Key Issue #1 "Multicast MBS data reception in RRC Inactive state", there are 16 14 solutions in the TR:
-	#1,#3,#4,#5,#6, #18, #19, #20, #21, #22, #23, #26, #27, #28
A comparison of solutions covering RRC_Inactive MBS Multicast reception is shown in Table 7.1.1-1.
Table 7.1.1-1: Comparison of multicast solutions for KI#1 RRC_Inactive mode reception

	Sol
	CN Assistance/Recommend for Inactive Reception
	Assistance Parameters
	Mobility Handling
	MBS session activation/release/deactivation
	RAN selects UEs delivery mode 
	Remarks 

	1
	Y. AF provides assistance to NG-RAN
	Y. MBS priority, UE session priority, RRC_Inactive enable
	
	
	Y. RAN can decide when to switch UE mode for MBS
	Per session allow/disallow RRC_Inactive reception - OK
In place of MBS priority ARP, 5QI can be used.
Discussion whether UE priority needs to be per MBS session is below

	3
	Y. AF provides assistance to NG-RAN
	Y. MBS session ID, privilege/non-privilege users in MBS session.  If privilege transition to RRC_Inactive should be avoided
	
	
	
	How paging is handled for privileged UEs in case of activation of MBS session is FFS

	4
	
	
	
	Y. Group CN paging with paging cause
	
	Paging cause indicates the reason for paging to enable RRC_Inactive UEs to remain inactive when MBS session is activated and enable UE to receive the MBS session data in RRC Inactive state..

	5
	
	Y. MBS context shared among RAN nodes in RNA
	Y. Depends on UE moves within RNA, outside RNA
	Y. Depends on whether target cell has MBS session support or not
	
	Assumes all the NG-RAN nodes are homogeneous in terms of RRC_Inactive reception capability

	6
	N. Existing QoS parameters for MBS QoS flows sufficient
	Existing. PER, 5QI, ARP etc. will help RAN to decide enabling RRC_Inactive reception
	
	
	Y. RAN can decide when to switch delivery mode for MBS
	5QI, PER, ARP, etc. may be used to indicate a MBS level priority to NG-RAN but may not implicitly to decide to allow/disallow INACTIVE MBS reception.
They also propose to use existing "RRC Inactive Assistance Information" sent by AMF to NG-RAN. But this information may not have any co-relation with MBS session and can only be used as additional UE specific information to be used by NG-RAN to decide the RRC_Inactive state for a UE.

	18
	
	
	
	Y. Group paging without paging cause
	
	

Whether/how For RRC Inactive UE when it received responds when the CN initiated group paging is performed, requires RAN input

	19
	Y. When requested by target NG-RAN, MB-SMF provides assistance information
	Y. MBS context related info
	Y. UE moves to NG-RAN where current MBS is not served
	Y. RAN then decides delivery mode
	Y. RAN can decide when to switch delivery mode for MBS
	To enable RRC_Inactive UE to continue reception when moving within RNA, either source RAN node informs serving/target RAN node about MBS, or MB-SMF informs all RAN nodes in a service area

	20
	
	
	Y. Move to new NG-RAN in a new TA. Initiate mobility procedure
	
	
	UE can join or leave multicast session during a re-registration for TA updated.

	21
	
	
	Y. UE moves out of RNA but within RA
	
	
	Assumes that when UE in RRC Inactive state moves out of the Registration Area or fails to perform the RRC Resume procedure (e.g. when moving out of the RNA), UE invokes the mobility registration update procedure.

	22
	
	
	
	Y. Page only CM-Idle UEs. Group paging not needed for RRC_Connected, RRC_Inactive
	
	NG-RAN keeps context of MBS and shared tunnel live even if session is inactive. Resource consumption is not optimal
RAN-centric decision

	23
	
	
	
	Y. Individual paging to RRC_Inactive and RRC_Idle UEs
	
	AMF observes and takes the decision (to page UEs) without the information about SMF on MBS context.


	26
	Y. CN sends (to RAN) list of UEs they needrecommended to be kept in RRC_Connected
	Y. List of UEs recommended to be kept in
	
	
	Y. List of shared UEs needs to be in RRC_Connected modeCN list is only recommendation
	Discussion whether list of recommended UEs/ UE priority needs to be per MBS session is below


	27
	Y. AF provides list of privileged UEs during MBS-creation.
	Y. GPSI of list of privileged UEs
	
	
	Y. List of shared UEs needs to be in RRC_Connected mode
	This solution requires that the AF be aware of the UEs’ GPSI. This solution does not depend on PCC deployment and does not require per UE/PDU Session signalling as in case of Sol#3
Discussion whether list of recommended UEs/ UE priority needs to be per MBS session is below.

	28
	
	Y. MBS context and data shared among RAN nodes in RNA
	Y. different handling if UE moves within RNA, outside RNA, outside RA
	Y. Depends on whether target cell has MBS UP already established or not
	
	RNA update procedure is used if UE moves outside RNA and mobility procedure is used if UE moves outside RA
[bookmark: _Hlk114743620]Prevention of multiple data between source and target gNB has to be ensured
Assumes all the NG-RAN nodes are homogeneous in terms of RRC_Inactive reception capability




7.1.2	Assistance Information
Sol#1: proposes to have assistance from AF:
i) Indication of whether multicast reception by UEs in RRC_Inactive state is allowed for specific multicast MBS service(s)/session(s).
ii) MBS session Priority
iii) UE priority within MBS session
Iv) UE capabilities and preferences

Solution#3: (Solution covers both KI#1 and KI#6)  AF providing provides assistance information (for both key issue 1 and 6) and suggest group member category  case AF mentions a group member to be with “privileged”  all privilege UEs of that an MBS session, which are preferably to be kept in RRC_Connected state. In Sol#3, the use case is targeted to public safety only and assuming that the private IP address of the UE is available (as in IMS case). The assistant information is provided via PCF.
Solution#6: Proposes that existing "RRC Inactive Assistance Information", and the existing QoS parameters, e.g. PER and ARP in the 5QI and ARP of MBS QoS flow can be used by NG-RAN to determine whether the receiving of the multicast MBS session data in RRC inactive state can be enabled and whether UEs can be sent to RRC Inactive state to receive the multicast MBS session data.
Solution#26: (Solution covers both KI#1 and KI#6) AF indicates for some UEs recommended (that may be part of one or multiple MBS sessions)  should to be kept in RRC_Connected state. The indication is independent of an MBS session.
Solution#27: (Solution covers both KI#1 and KI#6) This solution proposes that AF sends a list of privileged UEs in MBS Session creation. This solution requires that the AF be aware of the UEs’ GPSI. This solution does not depend on PCC deployment.
Comparison of the solutions with assistance information:
Per MBS session assistance information
Solution #1 proposes to have explicit assistance information (MBS priority and/or recommendation whether to enable inactive MBS reception to be used to decide which MBS sessions can be allowed RRC_Inactive reception). Solution #6 proposes that the existing QoS parameters, e.g., PER and ARP in the 5QI of MBS QoS flow can be used to support the NG-RAN to decide which MBS can be allowed RRC_Inactive reception. Whereas solution #6 advocates that that the existing QoS parameters, e.g., PER and ARP in the 5QI of MBS QoS flow is sufficient and can be used to support the NG-RAN to decide which MBS can be allowed RRC_Inactive reception. 
Per UE assistance information.
Solution #1 proposes a UE session priority as assistance information to enable RAN to decide which UEs in the MBS session can be switched to RRC_Inactive state. Solution #3 and solution #27 also suggest that some UEs within an MBS session can be marked as privileged to assist NG RAN to decide which UEs should be kept in RRC_Connected state. Solution#26 proposes that a recommendation can be provided for some UEs that they should be kept in RRC_Connected state; this recommendation is not linked to an MBS session. In all those solutions, it is assumed that an AF provides the related information. Most of the solutions also address key issue 6 as a typical use case could be that a public safety AF has knowledge of privileged or frequently talking users. For such users frequent state transitions between RRC_Connected and RRC_Inactive state can in this manner be avoided.
Only solution 1 suggest multiple priority levels.
Solutions 26 has the advantage that it is well suited for users in multiple MBS sessions (as dispatcher for public safety) and that it avoids possible conflicting state recommendations obtained for the same user via different MBS sessions. If the UE is different role in different MBS session, the AF need coordinate the UE role in different MBS session and depending on which MBS session is in activate state, the AF may need give different information to 5GC.
The signalling procedure for the AF to provide the information also differ: Solutions 27 extends the MBS session create procedure. Solution 3 extends AF session with required QoS Create procedure and assumes that the information is propagated via the PCF to the SMF. Solution 26 extends the parameter provisioning procedure.
For UE level assistance information, one proposal (solution 6) is to reflect the UE level assistance information via the QoS information of associated QoS flow. This solution assumes that whether the UE can be moved into RRC Inactive state depend on the UE QoS requirement, i.e. RRC Inactive UE has lower QoS requirement because there is no HARQ.
Parameter provision procedure
For the MBS session level assistance information, it seems the only way to transmit from AF to 5GC is via the MBS session creation procedure.
Sol#1/#26 propose the AF provides the parameter (list of UE) (same as solution 1 as part of the MBS subscription data) to the UDM.  When the UE joins the MBS session, the SMF fetches the data from UDM, which include the related UE level assistance information. The difference between two solutions is on whether this UE level assistance information is per MBS session or per UE granularity. As mentioned in Sol#26 if the UE level assistance information is per UE level, AF needs to consider whether the related MBS session is in active or inactive state and update the UDM accordingly. However, if this information is per MBS session level, this additional update per MBS session state is not needed. If the UE joins multi MBS session, at the NG-RAN side it may receive different UE level assistance information from different MBS session. NG-RAN nodes need to reconcile the information, e.g. it can take the highest request, e.g. whether the UE level assistance information in one of the MBS session prefer to be in CONNECTED state, as input parameter to decide whether it need keep in Connected state.
[bookmark: _Hlk116453506]Sol#1 and Sol#26 (if Sol#26 is updated to be associated with MBS Session), requires the AF to perform Nnef_ParameterProvision_Create/Update procedure after the MBS Session in created. 
Sol#3/#6 propose the AF provides the parameter as part of the QoS information to the PCF and SMF gets the related information during the SM policy association establishment/update procedure. By doing this, the deployment of PCF is mandatory. The AF cannot inject the related information before the UE activates the associated PDU session. Also this update need be done per UE granularity, i.e. for a list of UE, the AF needs to update one by one per UE. 
Sol#27 proposes the AF provides the parameter (list of UE) as one parameter during the MBS session creation procedure. The MB-SMF store the received list of UE information. The MB-SMF provides full list of the UE information to all contacted SMF(s). It is possible that some prioritized UEs in the list are not handled by an SMF (if those UEs have not joined yet, or joined in other SMF(s)), and in case the list of UEs is changed, the MB-SMF needs to notify all SMF(s) involved in this MBS session.
For the MBS session level assistance information, it is better to be conveyed as other MBS session information parameter, e.g. QoS information. Then it is proposed to be delivered to NG-RAN node as part of the shared delivery tunnel establishment procedure. 
For the UE level assistance information, all solution proposes to use the PDU session level signaling to deliver the parameter to the NG-RAN node.
7.1.3	Activation of MBS multicast session
Solution#4: Proposes to use group based CN paging as the based trigger for activation and release of MBS session. If paging is for MBS session activation, the NG-RAN node determines for each cell whether transmission for RRC INACTIVE UE is enabled and includes a paging cause if RRC INACTIVE UE do not need go back to the RRC-CONNECTED state. 
Solution#18: Unlike Solution#4 (where paging cause is not used), solution#18 proposes that no paging cause is required for MBS Session activation. It follows existing Rel 17 paging procedures. It also proposes that, for releasing of MBS session, RRC IDLE UEs (without active UP) get notified by SMF only when they reconnect using PDU Session Modification procedure. 
[bookmark: _Hlk112329572]Editor’s Note:  whether the RRC_INACTIVE UE need be aware the group paging is CN initiated or RAN initiated is FFS. 
Solution#22: NG-RAN node keeps the multicast MBS session context and N3mb shared tunnel for the multicast MBS session as long as the NG-RAN has UE context for UEs in the MBS session context which may be in either RRC-CONNECED or RRC_INACTIVE state. (this seems existing REl-17 behaviour) Because of this, when the MBS session is (re-)activated, it should page only RRC_Idle UEs and need not page RRC_Inactive UEs (group paging is not needed).

Solution#23: Suggests using CN paging also for RRC_Iinactive UES. The paging area includes all the registration areas of those UE in CM-IDLE mode, and NG-RAN node where the CM-Connected mode UE(s) is camping. Unclear what the benefits compared to RAN paging would be are quite debatable.

Solution#26: AF indicates for some UEs (that may be part of one or multiple MBS sessions) that they should be kept in RRC_Connected state.
NOTE:	There is new Solution#27 submitted in SA2#152E proposing that AF sends the list of UEs that are to be differentiated in MBS Session creation. This solution requires that the AF be aware of the UEs' GPSI. This solution does not depend on PCC deployment and does not require per UE/PDU Session signalling.
Comparison of the solutions focusing on Activation/Release:
On how to efficiently page RRC_Inactive UEs during activation MBS session 
All the four solutions (#4, #18, #22, #23), propose group CN paging for RRC_Idle UEs. However, they differ in the way they handle the RRC_Inactive UEs.The overall view by all the solution are, 
(i) For activation, only RRC_Idle UEs should go to RRC_Connected state (after paging) and RRC_Inactive UEs should not switch to RRC_Connected state. 
(ii) While Sol#4 proposes to include paging cause to not let RRC_Inactive UEs to switch to RRC_Connected state, sol#18 does not use paging cause. Not including the paging cause may allow RRC_Inactive UEs switch to Connected state. 
(iii) Solution #22 proposes that only RRC_Idle UEs should be group CN paged. And for RRC_Inactive UEs, the NG-RAN node keeps the multicast MBS session context and N3mb shared tunnel for the multicast MBS session and when the service is re-activated and there are UEs in RRC_INACTIVE state, the NG-RAN needs to notify the UEs of this activation. But they fail to explain that without using RAN paging how NG-RAN node can notify UEs.
(iv) Solution 23 proposes that AMF will page all the NG-RAN where there are CM_Idle UEs. For RRC_Inactive UEs, NG-RAN will use RAN paging. However, it is unclear that how RRC_Inactive UEs will react to CN paging.
On how to efficiently page RRC_Inactive UEs during release of MBS session 
Only solutions #4 and #18 talks about paging for release of MBS session. In Sol #18, the Rel-17 solution is assumed how RRC_Inactive UEs can be notified about the release of the MBS session, solution #4 states that RRC_Inactive UEs to be paged to go to RRC_Connected state for release of the MBS session.
NOTE x: Whether/how RRC_INACTIVE UEs behave when group paging for CM-IDLE UE(s) is performed is to be determined by RAN WG(s).
On whether the solution can able to differentiate between RRC_Inactive MBS UEs than RRC_Idle MBS UEs?
Only solution #4 is proposing to have differentiated paging (with paging cause included) for RRC_Inactive UEs. Because, in case RRC_INACTIVE UE happens to share the same paging occasions with any of the IDLE UEs and responds to paging, the RRC_INACTIVE UE will be brought back to RRC_CONNECTED, which should be avoided.

7.1.4	Mobility for RRC_Inactive UEs receiving MBS data
Solution#5: Proposes MBS session service continuity procedures in case of RNA change, but most aspects of the solution will need to be decided by RAN. If RRC_inactive UE moves within RNA and if the target NG-RAN node does not deliver multicast data at target cell using delivery mode tor RRC_inactive reception, the UE sends RRC message to transition to RRC_connected state to target NG-RAN node. If target RAN node does not have UE context, it may fetch it from source RAN. If the UE moves out its RNA and within RA, it triggers the RNA update procedure as specified in TS 38.300. The evaluation will require RAN feedback.

Solution#19: It focuses on how to inform RAN nodes not serving any connected UEs in the MBS sessions? about the MBS session. This solution describes two options to accomplish – i) source RAN  informs serving/target  RAN /target about MBS, ii) MB-SMF informs all RAN nodes in a service area. RRC_inactive UEs can move to cells where the transmission mode for RRC connected state is applied and then need to transition to the RRC connected state to receive MBS data. The evaluation will require RAN feedback. Existing MBS session activation procedures are used from CN towards RAN nodes. RRC-Inactive UE in cell shall remain RRC-inactive during MBS session activation when related delivery mode is used in that cell.


Solution#20 and #21: The two solutions propose to allow a UE to request MBS session join/leave during mobility registration update procedure by using a multicast session information container in the Registration Request message, when the UE in Idle state or receiving multicast data in RRC Inactive state moves out of the Registration Area or fails to perform the RRC Resume procedure (e.g. when moving out of the RNA).
Solution#28 When the UE is moved into RRC Inactive state, the serving RAN node acts the anchoring point, to inform the other RAN nodes in the RNA to provides the Multicast MBS data. The UE performs the RNA update procedure as specified in the R17, if it moves outside RNA. If UE moves out of RA, the UE initiates mobility registration after the RNA update procedure fails. This solution proposes that RAN nodes in the same RNA area may receive the MBS data from one RAN node or multiple RAN nodes which have established the shared delivery tunnel.
Comparison of the solutions focusing on Mobility:
On how to manage RRC_Inactive UEs continuation of MBS data Outside RNA. 
Most of the solutions propose to use RNA update procedure by the UE when it moves outside RNA. Solutions #20 and #28 propose to use mobility registration procedure when UE moves outside RA. Solution #21 also advocates that if UE in Idle state or receiving multicast data in RRC Inactive state moves out of the Registration Area or fails to perform the RRC Resume procedure (e.g. when moving out of the RNA).
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