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Abstract of the contribution: This paper discuss the LS response from RAN2 and RAN3 on the RRC inactive issues and proposes the way forward.

1. Discussion

In this meeting, RAN2 and RAN3 send the LS response (S2-2210191, S2-2210195) which clarify the RAN consideration on the RRC inactive issue. 
The question and answer can be categorized as 4 part:

1) Assistant information            (Q1, Q2)
2) UE capability                    (Q3)
3) Session activation/deactivation   (Q4, Q5)
4) Mobility in RRC inactive state.   (Q6)
1.1  For the RRC inactive “assistant information”

SA2 is also discussing "assistance information" that can be provided by the core network (possibly based on input from the AF) to assist NG-RAN in those decisions.
	SA2 Q1-a)
	If there are significant differences in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state

	RAN2 response
	The quality and reliability of the reception of MBS data between UEs in RRC_CONNECTED state and UEs in RRC_INACTIVE state may or may not be different, as HARQ feedback and PTP transmission are not supported and seamless/lossless mobility is not required for multicast reception in RRC_INACTIVE.

	RAN3 response
	The QoS requirements apply to the provision of the multicast session, independently from the strategy a gNB applies to achieve their fulfilment.


RAN3 considers that the QoS requirement shall be fulfilled regardless the UE state, i.e. RRC connected, or RRC inactive state.
RAN2 considers that the Qos may or may not be different for RRC connected UE and RRC inactive UE. E.g. in the good coverage area of the cell, the Qos may be the same for the RRC connected UE and RRC inactive reception UE, but in the poor coverage area of the cell, the Qos of the RRC inactive reception UE is worse than the Qos of the RRC connected UE because as HARQ feedback and PTP transmission are not supported.
When the UE is in the RRC inactive state, the network (i.e. RAN node) does not know whether the UE is in the good coverage area or in the poor coverage area of the cell. So the RAN node need to guarantee that the Qos for the RRC inactive UE shall be fulfilled, regardless what coverage area the RRC inactive UE is in.

Observation 1: The Qos for the RRC inactive UE shall be fulfilled, regardless what coverage area the RRC inactive UE is in.
Proposal 1: Qos can be an input for making the decision. (E.g. for the high Qos requirement, the MBS session cannot be put into RRC inactive; The Qos of RRC inactive UE shall be fulfilled even the UE in the poor coverage area.)
	SA2 Q1-b)
	If it is possible, as part of the same MBS session, to have some UEs receiving in RRC Connected state, while other UEs receiving in RRC Inactive state

	RAN2 response
	Yes, it is supported that gNB transmits service of one multicast session to both UEs in RRC_CONNECTED and UEs in RRC_INACTIVE in the same cell. It is assumed the gNB can choose which UEs receive in RRC_CONNECTED and which in RRC_INACTIVE.

	RAN3 response
	Yes, this is RAN3 assumption and aligned with RAN2 agreement that “It is supported that gNB transmit one multicast session to both UEs in RRC_CONNECTED and RRC_INACTIVE in the same cell.”


Observation 2: The NG-RAN need the assistant information to determine which UE can be moved into RRC Inactive for the same MBS session.
Proposal 2: The per-UE assistant information is needed.
	SA2 Q1-c)
	If the answer to b) is yes, will a UE incur MBS data loss while transitioning (under NG-RAN control) between RRC Connected state and RRC Inactive state in the middle of MBS data session? If yes, how long can the reception outage be?

	RAN2 response
	There may or may not be interruptions and data loss during state transition, depending on the solution to provide the PTM configuration and also network implementation

	RAN3 response
	N/A


Observation 3: interruptions and data loss during state transition will be determined by RAN. There is nothing to do in the SA2.
	SA2 Q1-d)
	Whether the existing QoS parameters of MBS QoS Flow(s) are enough or some additional parameter is needed for NG-RAN to differentiate different MBS session and UE, which can be used by NG-RAN to decide how to deliver the MBS data

	SA2 Q2
	SA2 would like to receive feedback on the value of such assistance information from RAN perspective?

	RAN2 response
	· For the MBS session handling: the existing MBS session QoS parameters (e.g. ARP, 5QI) can be reused to differentiate different MBS sessions to decide whether the corresponding services can be provided to RRC_INACTIVE UEs.

· For the case of differentiating different UEs: as the MBS session related QoS parameters are the same for different UEs within the same MBS session, the existing QoS parameters of MBS QoS Flow(s) cannot be used by NG-RAN to differentiate the handling for different UEs. FFS whether additional assistance information is needed, if the handling for different UEs needs to be differentiated which is up to SA2.

	RAN3 response
	· The gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE.
· The gNB may take at least the following information into account when deciding to enable UEs receiving multicast in RRC_INACTIVE state:
· the radio capabilities of the UE (whether “multicast over RRC_INACTIVE” is supported)
· multicast context information (e.g. the QoS parameters not associated to any specific UE)
· information available locally at the gNB (e.g. cell load)


From the RAN2 view, there is no additional information needed for the MBS session level. The existing MBS session QoS parameters (e.g. ARP, 5QI) can be reused to differentiate different MBS sessions to decide whether the corresponding services can be provided to RRC_INACTIVE UEs.
Proposal 3: The exiting MBS session QoS parameters (e.g. ARP, 5QI) can be used to decide whether the corresponding services can be provided to RRC_INACTIVE UEs. There is no additional information needed.
For the per-UE level assistant information, 
“MBS session related QoS parameters are the same for different UEs within the same MBS session, the existing QoS parameters of MBS QoS Flow(s) cannot be used by NG-RAN to differentiate the handling for different UEs.”

The RAN2/3 misunderstand the solution#6 in the TR. The 5GS can provides the different Qos information to the associated Qos flow of different UEs. The NG-RAN can use the Qos of associated Qos flow of different UEs to make decision.
In the TR, there are two method to provide the assistant information to SMF/NG-RAN.

1) Parameters Provisioning procedure (sol#1,#6, #26)
The signalling path is AF->NEF->UDM->SMF->AMF->NG-RAN
2) Between MB-SMF and SMF (sol#27)
The signalling path is AF->NEF->MB-SMF->SMF>AMF-NG-RAN

For both method, the signalling path between SMF and NG-RAN are same. The main difference is how to provide the assistant information to SMF. Because the PP is the existing procedure and there is no UE context in the MB-SMF, so it proposes to use the PP procedure.
Proposal 4: The Parameter Provisioning procedure is used to provide the per-UE level assistant information to the SMF.
Because the UE can join multiple MBS session, there are different per-UE level assistant information proposal:

1) Per MBS session. The assistant information is related the MBS session. If the UE join multiple MBS session, the NG-RAN determine whether move the UE to RRC inactive according to all the assistant information of the MBS session the UE has joined.
2) Per UE. Regardless how many multicast MBS sessions UE has joined, the 5GC only provides one assistant information to NG-RAN. It need some level coordination in 5GC/AF.
To simplify, it proposes per MBS session assistant information.
As to which information can be used as assistant information, there are several potential candidate:
1) existing Qos (e.g PER) of associated Qos flow
2) existing expected UE behaviour which defined in the 23.502 4.16.5.3

3) new IE, e.g UE priority, connected state preference, etc (sol#1, #26, #27, etc)

Proposal 5: The UE level assistant information is per MBS session. If the existing IE can be reused, it proposes to reuse it. Otherwise, the new IE can be taken into consideration.

1.2  For the RRC inactive “capability”

	SA2 Q3
	SA2 would like to ask if the UE radio capability provided directly from UE to NG-RAN will contain the information whether the UE supports Rel-18 MBS capability to receive multicast data in RRC_INACTIVE state?

	RAN2 response
	Yes, the UE radio capability indicating support of multicast reception in RRC_INACTIVE state can be reported to RAN, which is subject to the discussion of UE radio capability.

	RAN3 response
	N/A


Observation 4: The NG-RAN will define the UE RRC inactive reception capability.

Proposal 6: The NAS level UE RRC inactive reception capability is not needed

1.3  For the MBS session activation

SA2 assumes, when MBS session is activated, the UEs that have previously joined the MBS session and are in RRC Inactive state, may either be kept in RRC Inactive state, or be transitioned to RRC Connected state to receive the MBS session data, depending on NG-RAN decision. The core network will continue to inform RAN nodes about MBS session activation to enable NG-RAN to send appropriate signalling to the UEs in the multicast group.
	SA2 Q4
	SA2 would like to clarify with RAN WGs whether the assumption that IDLE UE will need to transition to connected state to start receiving the MBS data and CN initiated group paging (as defined in Rel-17) is thus still required for such UEs?

	RAN2 response
	Yes, the UEs in RRC_IDLE need to be transitioned to RRC_CONNECTED state to start receiving the MBS data and thus the CN initiated group paging is still needed to be performed.

	RAN3 response
	Yes, an idle UE will need to transit to connected state and thus, , the CN initiated group paging still needs to be performed.


For the idle UE, there is no difference in the activation procedure.

	SA2 Q5
	When MBS Session is activated and MBS data allowed to be received in RRC_INACTIVE state, is it possible that the RRC_INACTIVE UE receives MBS data without going back to RRC connected state? If possible, when the MBS session is being activated, how is the RRC_INACTIVE UE notified? 
For group paging initiated for IDLE UEs, does RRC_INACTIVE UE respond to such paging?

	RAN2 response
	· It is possible that the RRC_INACTIVE UE receives MBS data without going back to RRC_CONNECTED state when the MBS session is being activated provided the UE has already joined the multicast session and the UE has valid MRB configuration. As a baseline, group paging can be used to inform the RRC_INACTIVE UE(s) about the session activation. The details are still under discussion in RAN2. 

· For group paging initiated for UEs in RRC_IDLE state, per Rel-17 specification, the RRC_INACTIVE UEs will also respond if they receive the corresponding paging message. However, for Rel-18, if the MBS session can be received in RRC_INACTIVE state, the RRC_INACTIVE UE need not go back to RRC_CONNECTED state if the UE has already joined the multicast session and the UE has valid configuration. It is FFS how to avoid these UEs going back to RRC_CONNECTED state when the CN group paging is received.

	RAN3 response
	N/A


RAN2 assume, It is possible that the RRC_INACTIVE UE receives MBS data without going back to RRC_CONNECTED state when the MBS session is being activated, if the UE has joined the MBS session and has the valid MRB configuration. But how to avoid these UEs going back to RRC_CONNECTED state when the CN group paging is received is FFS and will be determined by RAN2.
Observation 5: Whether and how to avoid RRC inactive UEs going back to RRC_CONNECTED state when the CN group paging is received is FFS and will be determined by RAN2.

Proposal 7: SA2 wait the RAN progress and make the alignment accordingly.
1.4  For the Mobility in RRC inactive state
	SA2 Q6
	Regarding the mobility within the RAN Notification Area (RNA), SA2 assumes the UE in RRC Inactive state should be able to continue receiving DL multicast MBS data within its RNA and the solution will be determined by RAN WGs as RRC_INACTIVE mobility is under the remit of RAN WGs.
Q6: SA2 would like to confirm with RAN WGs the above assumption

	RAN2 response
	RAN2 has made the following agreements: Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration for the multicast session in the new cell is available for the UE). Upon cell reselection to neighbour cells during active multicast session, if the configuration of the session is not available for the new cell for UEs in RRC_INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration.

	RAN3 response
	NG-RAN signalling supports service continuity for UEs receiving multicast session data in RRC_INACTIVE, i.e., a UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state if the configuration of the new cell is available for the UE. Impact on network interfaces is FFS. Details are under discussion in RAN2 and RAN3.


Proposal 8: During cell reselection, if configuration of the new cell is available for the RRC inactive UE, there is not to change the RRC state. Otherwise, the UE resumes RRC connection to get the Multicast MRB configuration. Further alignment is perform according to RAN progress
2. Proposal

For the RRC inactive “assistant information”

Observation 1: The Qos for the RRC inactive UE shall be fulfilled, regardless what coverage area the RRC inactive UE is in.

Proposal 1: Qos can be an input for making the decision. (E.g. for the high Qos requirement, the MBS session cannot be put into RRC inactive; The Qos of RRC inactive UE shall be fulfilled even the UE in the poor coverage area.)

Observation 2: The NG-RAN need the assistant information to determine which UE can be moved into RRC Inactive for the same MBS session.

Proposal 2: The per-UE assistant information is needed.
Observation 3: interruptions and data loss during state transition will be determined by RAN. There is nothing to do in the SA2.
Proposal 3: The exiting MBS session QoS parameters (e.g. ARP, 5QI) can be used to decide whether the corresponding services can be provided to RRC_INACTIVE UEs. There is no additional information needed.
Proposal 4: The Parameter Provisioning procedure is used to provide the per-UE level assistant information to the SMF.
Proposal 5: The UE level assistant information is per MBS session. If the existing IE can be reused, it proposes to reuse it. Otherwise, the new IE can be taken into consideration.

For the RRC inactive “capability”

Observation 4: The NG-RAN will define the UE RRC inactive reception capability.

Proposal 6: The NAS level UE RRC inactive reception capability is not needed

For the MBS session activation

Observation 5: Whether and how to avoid RRC inactive UEs going back to RRC_CONNECTED state when the CN group paging is received is FFS and will be determined by RAN2.

Proposal 7: SA2 wait the RAN progress and make the alignment accordingly.

For the Mobility in RRC inactive state
Proposal 8: During cell reselection, if configuration of the new cell is available for the RRC inactive UE, there is not to change the RRC state. Otherwise, the UE resumes RRC connection to get the Multicast MRB configuration. Further alignment is perform according to RAN progress

According to the above proposals, the pCR S2-2210xxx update the conclusion of KI#1 to the TR 23.700-47 "Study on Architectural enhancements for 5G multicast-broadcast services Phase 2"
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