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Abstract of the contribution: This paper proposes to update the evaluation of key issue#1 to cover the new solution in the last meeting.
1. Proposal

It is proposed to add the following to the TR 23.700-47 "Study on Architectural enhancements for 5G multicast-broadcast services Phase 2"
*****************************************START of CHANGE **********************************************

7.1
Key Issue #1: MBS session reception in RRC Inactive

7.1.1
Overview over available solutions

For Key Issue #1 "Multicast MBS data reception in RRC Inactive state", there are 16 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.

Per user priority may be difficult to handle, per session allow/disallow sufficient

	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
	
	
	
	

	4
	
	
	
	Y. Group 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
	
	RNA update procedure may be used. Mostly RAN centric

	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
	.

	18
	
	
	
	Y. Group paging without paging cause
	
	For RRC Inactive UE when it received the CN initiated group paging, it go back to the RRC Connected state. 

	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
	

	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
	
	
	

	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 need to be kept in RRC_Connected
	Y. List of UEs
	
	
	Y. List of shared UEs needs to be in RRC_Connected mode
	

	27
	Y. AF provides list of prioritized UEs to NG-RAN
	Y. list of prioritized UEs
	
	
	Y. NG-RAN can decide which UE can be switched delivery mode for MBS
	AF send the list of prioritized UEs to MB-SMF. The SMF get the UE priority when the UE join

	28
	
	
	Y. Similar behaviour with normal UE. 
	
	
	When the RAN move the UE to RRC inactive mode, the serving RAN node will inform the other RAN node in the RNA to provides the multicast data.


7.1.2
Assistance Information

Sol#1: proposes to have assistance from AF:

-
Indication of whether multicast reception by UEs in RRC_Inactive state is allowed for specific multicast MBS service(s)/session(s).

-
MBS session Priority.

-
UE priority within MBS session.

-
UE capabilities and preferences.

Solution#3: AF providing assistance information (for both key issue 1 and 6) and suggest group member category (e.g. privileged, non-privileged) to assist NG RAN nodes to enable/disable RRC_Inactive reception. In case AF mentions a group member to be "privileged" and all privilege UEs of that MBS session are 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 is available (as in IMS case).

Solution#6: Proposes that "RRC Inactive Assistance Information", the QoS parameters, e.g. PER and ARP in the 5QI 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.

7.1.3
Activation of MBS multicast session

Solution#4: Proposes to use group paging 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 (paging cause is not used), solution#18 proposes that no paging cause is required for MBS Session activation. In case RRC_INACTIVE UE happens to share the same PO with any of the IDLE UEs and responds to paging, the RRC_INACTIVE UE will be brought back to RRC_CONNECTED.

Editor's note
Whether the RRC_INACTIVE UE need be aware the group paging is CN initiated or RAN initiated is FFS.

Solution#19: Existing MBS session activation procedures are used from CN towards RAN nodes. RAN nodes in RNA inform each other about MBS session activation. RRC-Inactive UE in cell shall remain RRC-inactive during MBS session activation when related delivery mode is used in that cell. RAN groups will determine related signalling.

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 inactive 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.

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 [13]. 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 RAN 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.

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 performthe 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 provide the Multicast MBS data.

********************************************End of CHANGE **********************************************

3GPP

SA WG2 TD


