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Abstract of the contribution Proposes some interim conclusions for support of MBS for UEs in RRC_INACTIVE state (KI#1). 
1. Discussion
1.1 Introduction
This paper is proposing some evaluation and conclusions for KI#1 ("Multicast MBS data reception in RRC Inactive state") in TR 23.700-47. 
Most of the solutions in TR 23.700-47 for KI#1 focus on the following issues: 

1) Initial MBS session setup

· MBS RRC Inactive assistance information

2) SM de-activation and re-activation

3) RRC state switching

· RRC_CONNECTED>>RRC_INACTIVE

· RRC_INACTIVE>>RRC_CONNECTED

· RRC_INACTIVE>>RRC_IDLE

4) Mobility

1.2 Initial MBS setup

For 1) Initial MBS setup the main aspect that is covered by the solutions proposed for KI#1 is the type of Assistance Information that is provided from CN to NG-RAN.  There are two types of assistance infromation that is being proposed: 
A) AF provided (sol. # 1, 3, 6, 26)

B) AMF/5GC provided (sol. #6)
The main goal of A) is that the AF may provide to the 5GC the group member information (e.g. whether a member belongs to a "privileged" category in a multicast group) so that the group members' UEs are not sent to RRC_INACTIVE state and those members get the best possible service and MBS session priority. 
B) is basically existing information is as defined in clause 5.3.3.2.5 of TS 23.501 for "RRC Inactive Assistance Information" sent by AMF to NG-RAN. 

The issue with the proposals for A) is that NG-RAN needs to operate on application specific logic for each MBS group. It will also have CN signalling impacts and therefore work only with upgraded CN nodes. What is therefore proposed is that AF provided information are generalised and “translated” to QoS info by PCF. This information can allow PCF to derive the 5QI, ARP of MBS session but also QoS info of “associated” PDU session for individual UEs as far as ARP and PER (part of 5QI characteristics). 
Proposal 1: Agree to send MBS session priority, UE session priority and PER from AF to PCF, PCF derive QoS parameters for MBS session and associated QoS Flow in the PDU session for individual delivery.
Proposal 2: RAN use the MBS session and associated QoS Flow of individual PDU session QoS parameters (e.g. PER, ARP, etc)  to decide which MBS sessions and/or UEs to keep in RRC_CONNECTED vs. RRC_INACTIVE. How NG-RAN decides which UEs to keep to RRC_INACTIVE or RRC_CONNECTED is up to UE implementation.

Proposal 3: In order to allow individual UEs having different ARP, PER only for the associated QoS Flow for individual delivery this text in TS 23.247 clause 6.6 needs to change: “For the associated QoS Flow in the PDU session, the SMF uses the same QoS parameters (e.g. 5QI) provided by MB-SMF. These dedicated QoS Flows shall be kept separate from QoS Flows unrelated to multicast even if the same 5QI and other QoS parameters are assigned”. PER and ARP are the only parameters checked from the associated QoS Flow to decide whether to keep the UE in RRC_CONNECTED or RRC_INACTIVE.

Proposal 4: What is defined in clause 5.3.3.2.5 of TS 23.501 for "RRC Inactive Assistance Information" is sent by AMF to NG-RAN and is also used for MBS session RRC Inactive assistance by the RAN.

One aspect that is not defined in any of the solutions is how NG-RAN knows that the UE is capable of supporting MBS multicast reception in RRC_INACTIVE. This would require a new radio capability and should eventually be defined by RAN2. 
Proposal 5: RAN2 to define UE radio capability for MBS reception in RRC_INACTIVE
1.3 SM de-activation and re-activation
Solution #16 introduces no new impact since when MBS session is de-activated as defined in clause 7.2.5.3 of TS 23.247, the NG-RAN node needs to keep 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. NG-RAN does not need to trigger release of the shared delivery as described in clause 7.2.2.4 of TS 23.247 if it maintains context for RRC_INACTIVE UEs.

For SM re-activation, during MBS session (re-)activation, the group-based paging is executed only for UEs in CM-IDLE state as currently defined. A UE in RRC-INACTIVE state is in CM-CONNECTED state in CN and therefore group paging is not needed for this UE. How the UEs in RRC_INACTIVE state will be informed about the MBS session re-activation by RAN is up to RAN decision. 

Some additional issues raised by other solutions: 

How can the UE in RRC_INACTIVE identify that paging is for MBS session activation and ignore it, instead of a new type of “paging” that will be required for indicating MBS session re-activation by RAN? (sol.4)
We believe there is no issue because the current Group paging message is processed in NAS (Text from existing RAN (rel.17) agreements: When UE is in RRC_INACTIVE state, if Group paging is received, RRC will report received TMGI to NAS. Then NAS to trigger RRC Resume to RRC. If both UE ID and TMGI are received by the UE in RRC_INACTIVE, RRC will report both TMGI and UE ID to NAS and RRC will transition to IDLE state ).
What is therefore possible in rel.18 UE NAS: 
· It can ignore Group paging if the UE is in RRC_INACTIVE state (see though NOTE 1 below)
· If both UE ID and TMGI are included the UE (as in rel.17) should consider that message error recovery and transition to CM-IDLE
NOTE 1: the requirement to keep some UEs in RRC_INACTIVE and some UEs in RRC_CONNECTED for the same MBS session, has implications in the signalling for the notification for MBS session re-activation (see further discussion in clause 1.4).

Proposal 6: Rel.18 UE NAS: 
· can ignore Group paging if the UE is in RRC_INACTIVE state and configured to receive in the specific MBS service in RRC_INACTIVE state
· if both UE ID and TMGI are included the UE (as in rel.17) should consider that message error recovery and transition to CM-IDLE
RAN nodes inform their peers serving parts of RAN notification areas of UEs in an MBS session about the MBS session. The peer RAN nodes request assistance information from the CN via shared delivery establishment (sol.19)
Our view is that: 
· When UE transition to RRC_INACTIVE the UE context remains in the Anchor Node of the RNA. 
· As in case of unicast context, it is up to RAN to determine how to pass the MBS context between the RAN nodes within the RNA
· When the UE moves out of the RNA in which it has previously transitioned to RRC_INACTIVE, the UE performs RNA update and therefore RRC Resume and UE context inc. MBS context is transferred to the new Anchor RAN node over Xn with the procedure defined in TS 23.247 cl. 7.2.3.2.
Proposal 7: No need for performing Shared Delivery Establishment to the MB-SMF from target NG-RAN node.
1.4
RRC state switching
Proposal 8: As defined already in TS 23.501: "RRC Inactive state is part of RRC state machine, and it is up to the RAN to determine the conditions to enter RRC Inactive state". 
The following is mostly for discussion: 
RRC_CONNECTED>>RRC_INACTIVE

RAN can decide based on MBS session context e.g. QoS info and UEs associated QoS Flow context and UE’s support for MBS reception in RRC_INACTIVE that has to become new radio capability which MBS sessions and which UEs to “suspend” the RRC connection and allow them to continue to received in RRC_INACTIVE

RRC_INACTIVE>>RRC_CONNECTED

As already defined in TS 23.501 the UE performs RRC Resume to move to RRC_CONNECTED for one of the following conditions:

· Uplink data pending;

· Mobile initiated NAS signalling procedure;

· As a response to RAN paging;

· Notifying the network that it has left the RAN Notification Area;

· Upon periodic RAN Notification Area Update timer expiration.

As discussed in clause 1.1 and 1.2, depending on the method RAN notifies the UE that the MBS session is re-activated in order to get the UEs to transition to RRC_CONNECTED, for UEs that are not supporting reception of MBS in RRC_INACTIVE or RAN has previously decided not to activate reception of MBS in RRC_INACTIVE. The rest of the UEs can learn that the MBS session is re-activated without needing to transition to RRC_CONNECTED state. 

Proposal 9: The method NG-RAN notifies the UE that the MBS session is re-activated will be decided by RAN WGs.
Proposal 10: How NG-RAN can get certain UEs to transition to RRC_CONNECTED, i.e. UEs that are not supporting reception of MBS in RRC_INACTIVE or NG-RAN has previously decided not to activate reception of MBS in RRC_INACTIVE will be decided by RAN WGs. 
1.5

Mobility
· Inside the RNA


Our assumption is that all RAN nodes within the RNA support MBS transmission in RRC_INACTIVE. NG-RAN can also configure the RNA accordingly. Therefore there are no CN impacts, and UE can stay in RRC_INACTIVE inside the RNA. 

Proposal 11: All RAN nodes within the RNA support MBS transmission in RRC_INACTIVE. NG-RAN can also configure the RNA accordingly. Therefore there are no CN impacts, and UE can stay in RRC_INACTIVE inside the RNA.
· Outside the RNA

Outside of the RNA, the UE always performs RRC Resume to the target RAN node (as per current procedures). 

Proposal 12: When the UE moves outside the RNA, the UE always performs RRC Resume to the target RAN node as per existing procedures in TS 23.501.
Current procedures in TS 23.247 cl. 6.3.1 apply, namely: 
· If target RAN node support MBS, performs procedure in TS 23.247 cl. 7.2.3.2 for supporting target RAN node and as part of this procedure MBS context and RRC Inactive Assistance Info is transferred to target RAN node as part of UE context
· If target RAN Node supports MBS but not MBS in RRC_INACTIVE, target node keeps the UE RRC_CONNECTED

· If target RAN Node supports MBS and MBS in RRC_INACTIVE it can transition the UE from RRC_CONNECTED to RRC_INACTIVE by sending RRC suspend based on RAN defined triggers

· If target RAN node does not support MBS performs procedure in TS 23.247 cl. 7.2.3.2 for supporting target RAN node and transitions to individual delivery.
Proposal 13: Mobility outside the RNA, works as per existing procedures in TS 23.247 
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-47:
>>>>BEGINNING OF CHANGES<<<<
8.x
Key Issue #1: Multicast MBS data reception in RRC Inactive 
8.x.1
Interim requirements for conclusions

Conclusions will take into account the following agreed system requirements:

· 
· 
· NG-RAN use the MBS session QoS parameters (e.g. PER, ARP, etc)  to decide which MBS sessions and/or UEs to keep in RRC_CONNECTED vs. RRC_INACTIVE. How NG-RAN decides which UEs to keep to RRC_INACTIVE or RRC_CONNECTED is up to NG-RAN implementation.
· 

· What is defined in clause 5.3.3.2.5 of TS 23.501 for "RRC Inactive Assistance Information" is sent by AMF to NG-RAN and is also used for MBS session RRC Inactive assistance by the RAN.
· RAN2 to define UE radio capability for MBS reception in RRC_INACTIVE
· Rel.18 UE NAS behaviour: 

· 
· 
· 
· As defined already in TS 23.501 [2]: "RRC Inactive state is part of RRC state machine, and it is up to the RAN to determine the conditions to enter RRC Inactive state".
· The method NG-RAN notifies the UE that the MBS session is re-activated will be decided by RAN WGs.
· The signalling procedure that will be used for NG-RAN to notify certain UEs to transition to RRC_CONNECTED, i.e. UEs that are not supporting reception of MBS in RRC_INACTIVE or if NG-RAN has previously decided not to activate reception of MBS in RRC_INACTIVE, will be decided by RAN WGs.
· 

· When the UE moves outside the RNA, the UE always performs RRC Resume to the target RAN node as per existing procedures in TS 23.501 [2].
· For mobility outside the RNA, existing procedures in TS 23.247 [4] clause 6.3.1 apply.
>>>>END OF CHANGES<<<<
�NOK. There is no requirement for different reception quality of multicast flows for different UEs. Requirement to keep UES actice has to do with uplink data UEs frequently send (frequent talker in MBS)


�NOK, see above. Also service decription also contains information about QoS requirements, so unclear why more is required


�No such stage 1 requirements


�NOK. Delivery mode is a RAN decision so static configuration is not sufficient


�RNAs will differ between UEs and it is cumbersome to have homogenous support. There could also by nodes not even supporting Rel-17 MBS
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