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Abstract of the contribution: this paper proposes a solution for key issue 6 (Improvement for potential performance issues related to high numbers of public safety UEs). 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
Key issue 6 is defined as follows:

[bookmark: _Toc101271462]5.6	Key Issue #6: Improvement for potential performance issues related to high numbers of public safety UEs
[bookmark: _Toc101271463]5.6.1	Description
[bookmark: MCCTEMPBM_00000028][bookmark: MCCTEMPBM_00000027]Public safety requirements are documented in TS 22.179 [9] and related procedures are documented in TS 23.280 [7] and TS 24.379 [8].
Specific 5MBS requirements for public safety are documented in Clause 4.2.
Based on the 5MBS requirements for public safety documented in Clause 4.2, this Key issue will study whether there are any performance issues for high number of public safety UEs, and for identified performance issues related enhancements to 5MBS.
NOTE:	Coordination with RAN WGs and SA6 WG will be required.
Clause 4.2 specifies related architectural requirements 
[bookmark: _Toc25353534][bookmark: _Toc25918780][bookmark: _Toc31011396][bookmark: _Toc43297393][bookmark: _Toc43733091][bookmark: _Toc50192842][bookmark: _Toc50466987][bookmark: _Toc54729736][bookmark: _Toc55202886][bookmark: _Toc57449862][bookmark: _Toc68074909][bookmark: _Toc101271450]4.2	Specific architectural requirements and principles for public safety service in a cell with large number of UEs
Public Safety specific architectural requirements and principles:
-	Solutions shall enable simultaneous reception of MBS session data for a higher number of UEs in a cell than can be operating in RRC_CONNECTED state, to participate in public safety group calls using MBS-based service.
-	Solutions shall ensure that the pre-emption and admission control mechanisms result in public safety UEs being able to complete the setup of the MBS services and then operate according to regulation and operator policy, when a mix of UEs participating in one or more services and/or one or more sessions within each service is present in the cell.
NOTE 1:	This issue, which involves other Working Groups, deals with aspects like recognizing which UEs may be moved to RRC_INACTIVE (service continues via MBS) vs. moved to RRC_IDLE (service may fail), not impacting the UE while the UE is setting up connections or waiting for the floor (permission to talk), ability to override user settings in order to be able to pre-empt, if necessary, etc.
-	Solutions shall enable provision of assistance information to NG-RAN from the application function (AF) via 5GC, if required/needed.
Editor's note:	Solutions may require information to NG-RAN and application function (AF) to enable proper provisioning. This includes, e.g. the SA6 and RAN WGs deciding on, what information to be provided on, which members of a public safety group should stay in RRC_CONNECTED and which one(s) are candidates for being transitioned to RRC_INACTIVE.
-	If MBS sessions are temporarily deactivated and are subject to subsequent (re)activation, resulting in UEs in e.g. RRC_INACTIVE state which need to be (re)-awakened to receive MBS service, solutions may enable simultaneously wake up (for MBS reception) for all the UEs associated with the session.
NOTE 2:	For active MBS Session, it is assumed that public safety applications (under the remit of SA6) will initiate minimum number and frequency of requests to transition to RRC_CONNECTED state to perform uplink transmissions, while Public Safety UEs are in RRC_INACTIVE state.
 -	Whether there is a need for additional solutions to minimize packet loss during MBS reception, this should be addressed together with RAN WGs.


2		Proposal
It is proposed to include the following changes in TR 23.700-47.

*** 1st Change ***

[bookmark: _Toc101271465][bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97289435]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
MBS session reception in RRC Inactive
	2
MOCN network sharing
	[bookmark: _PERM_MCCTEMPBM_CRPT24110002___4]3
On demand multicast MBS session
	4
Group Message Delivery
	5
Coexistence with existing power saving mechanisms for capability-limited devices
	X6
Improvement on performance issues for public safety UEs
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*** 2nd Change (all new)***

[bookmark: _Toc97289436][bookmark: _Hlk102774972]6.X	Solution #X: AF selects UEs to be kept in connected mode
[bookmark: _Toc97289437]6.X.1	Introduction
This solution addresses Key Issues #1 and #6.
6.X.2	Description
This solution applies to active MBS sessions, and inactive MBS sessions,. 
[bookmark: _Hlk103648584]As outlined in clause 4.2, solutions shall enable simultaneous reception of MBS session data for a higher number of UEs in a cell than can be operating in RRC_CONNECTED state, to participate in public safety group calls using MBS-based service. This requires that many such UEs transition to RRC-inactive state. On the other hand there are requirements for short reaction times for floor control requests and some participants in an MBS session may be so frequent talkers that a very frequent transition between RRC-Connected state and RRC_INACTIVE state would burden the network, and it is thus desirable to keep such UEs in RRC_CONNECTED state
For UEs in one or several MBS sessions, AF Identifies identifies UEs that should be kept in connected state, e.g. UEs of likely talkers in an MBS session, and provides this information to CN as assistance information. The AF does this via Nnef_ParameterProvision_Create/Update service operations (see TS 23.502 Clause 4.15.6.2)
Editor’s Note: 	It is FFS whether AF can identify UEs to be kept in RRC_CONNECTED state or AF should provide priority information (which may cooperate with solutions for KI#1) for NG-RAN to determine RRC states.
	Comment by Nokia r03: This is already documented in the yellow NOTE below.
AF may use configuration of or frequency of floor requests received from UE as criterion to select UERs and should preferably only keep a small fractions of the UEs in participating in an MBS session with many participants in connected state.
Editor’s Note: 	Details how the AF selects a small fractions of UEs will need to be studied by SA6.
NOTE 1:	If the AF selects an excessive number of UEs for the connected state, this will limit the number of UEs that can receive an MBS multicast session and may also negatively impact the overall admission control of a RAN node.
AF preferably should removes information that UEs shall always be connected when related MBS session(s) ends. The AF may also remove MBS UEs while the session is inactive for longer periods.
Editor’s Note: 	Specifications under the SA6 remit might require updates to ensure that AF to remove information when related MBS session(s) ends.  This requires collaboration with SA6
NEF stores in UDM users that preferably shall be kept connected. The NEF may restrict the number of UEs that an AF is allowed to suggest for connected state by rejecting requests with the number of UERs exceeding a preconfigured limit. 
	Comment by Nokia r03: I hope the update above addresses that
For each indicated UE, the UDM stores as part of the UE subscription data that user shall preferably be kept connected
SMFs are notified about changes in UE subscription data based on previous subscription or inquire UE subscription data when PDU session is being established. This includes information that user shall preferably be kept connected.
SMF provides the information that UE shall preferably be kept connected as part of the SM management information via AMF to NG RAN node handling the user.
NG RAN nodes preferably should keep UE for which such information was received in RRC and CM connected state and may select to move other UEs to RRC Inactive or CM idle states if  experiencing higher load, as long as this is feasible in its admission control.
NOTE 2:	The RAN does not need check whether the UE is participating in any MBS sessions, as the AF is expected to only select UEs in MBS sessions.
Editor’s Note: 	How the RRC state is handled is to be determined by RAN WGs. 
As an additional improvement, UEs do not send „listener reports“ while in MBS service area and in  RRC inactive mode. Listener reports can become a problem in particular for UEs close to cell border moving frequently between cells.
[bookmark: _Toc97289439]Editor's note:	Coordination with SA6 is required on the implication that UEs do not send „listener reports“ while in MBS service area and in  RRC inactive mode.
6.X.3	Procedures

Figure 6.x.3.2-1: AF selects UEs to be kept in connected mode
1. AF identifies UEs to be kept in RRC connected state
2. AF uses parameter provisioning procedure to provide UEs to be kept in connected state to NEF.
3. NEF stores in UDM users that preferably shall be kept connected. For each indicated UE, the UDM stores as part of the UE subscription data that user shall preferably be kept connected
4. SMFs are notified about changes in UE subscription data based on previous subscription or inquire UE subscription data when PDU session is being established. This includes information that user shall preferably be kept connected.
5-6. SMF provides the information that UE shall preferably be kept connected as part of the SM management information via AMF to NG RAN node handling the user.
7. NG RAN nodes preferably keep UE for which such information was received in RRC and CM connected state.
6.1.4	Impacts on services, entities and interfaces.
Editor's note:	This clause describes impacts to existing services, entities and interfaces.
AF
Select UEs to be kept in connected mode and provide those UEs to CN via parameter provisioning procedure
NEF/UDM/SMF
Updates to parameter provisioning procedure to transfer UEs to be kept in connected mode
SMF
Inform NG-RAN that UE shall be kept in connected state via PDU session modification
NG-RAN
Keep indicated UE in connected state
UE
Do not send listener reports while in MBS service area and inactive state
7
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