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1. Discussion
This paper analyses the RAN2 and RAN3 LS responses in R2-2210882 and R3-225987 of the SA2 LS "LS on FS_5MBS_Ph2 progress" and proposes conclusions for the open issues in KI#1. 
Related to Q#1a: 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, the answers from RAN2 and RAN3 are as follows: 
	RAN2 answer
	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 answer
	The QoS requirements apply to the provision of the multicast session, independently from the strategy a gNB applies to achieve their fulfilment.


Observation 1: the answer from RAN2 indicates that due to HARQ feedback, PTP transmission and seamless/lossless mobility the quality and reliability of reception when the UE is in RRC_CONNECTED state can be better

In Q#1b both RAN2 and RAN3 indicate that 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.
Observation 2: it is supported that gNB transmits the service of one multicast session to both UEs in RRC_CONNECTED and UEs in RRC_INACTIVE in the same cell.

Related to Q#1d and Q#2, Q#1d: 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 and Q2 SA2 would like to receive feedback on the value of such assistance information from RAN perspective, and
Q#2: SA2 would like to receive feedback on the value of such assistance information from RAN perspective
The answers from RAN2 and RAN3 are as follows: 

	RAN2 answer
	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 answer
	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)


Observation 3: the RAN2 answer indicating "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." Refers to existing rel.17 functionality in TS 23.247.

In the context of rel.18 SA2 study though there is a new solution (#6) that is proposing to use the PER in the 5QI and ARP of associated QoS flow can be used by NG-RAN to determine whether the UE can be sent to RRC Inactive state to receive the multicast MBS session data. This solution is also proposing a mechanism for how the AF and PCF can provide different "per UE" QoS parameters in the associated PDU session QoS Flows. Considering Observation 1 and 2 in fact it is possible to keep certain UEs that require better QoS (primarily allocation and retention priority and PER) in RRC_CONNECTED. SA2 though needs to discuss whether in such scenario the QoS requirements of the entire MBS session will reflect the possibly small sub-set of UEs that may require better QoS or not. This is a trade off that needs to be discussed in SA2 and decide whether what is proposed in solution #6 i.e. to signal possibly different per UE QoS requirements in associated PDU session is to be agreed or not.
Proposal 1: Considering observation 1 and 2, it is in fact possible to keep certain UEs that require better QoS (primarily allocation and retention priority and PER) in RRC_CONNECTED. SA2 though needs to discuss whether in such scenario the QoS requirements of the entire MBS session will reflect the possibly small sub-set of UEs that may require better QoS or not.
Aside from "per UE" QoS what was discussed in previous meetings and offline is whether new assistance information is needed from the CN to indicate whether certain UEs need to be kept in RRC_CONNECTED state because due to their expected traffic pattern frequent transitions from RRC_INACTIVE to RRC_CONNECTED will be causing network congestion. 
The goals of solution #26 are outlined below: “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 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 clause 4.15.6.2 of TS 23.502 [3]).”
The use case provided is that of "frequent talker/dispatcher" in a public safety group. First of all in such use case the signalling is for Uplink traffic ("talker") and therefore not directly associated with the UEs RRC state of the UEs that possibly receive the content as part of MBS session in Downlink. One therefore can claim that such optimisation would be applicable irrespective of whether MBS (PTM or PTP) is used in Downlink. Second the RRC state of the UE is generic/common and therefore any solution cannot be specific to MBS since irrespective of PDU sessions that use MBS the UE may in parallel have other PDU sessions that are not using MBS. 
The functionality though to provide CN assistance to RAN to determine which UEs to keep in RRC_CONNECTED or RRC_INACTIVE (vs. RRC_IDLE) already exists in 5GS as defined in TS 23.501 clause 5.4.6.2 for “Core Network assisted RAN parameters tuning” and cannot be specific to MBS (since the RAN has to determine the UEs RRC state not only for MBS but in general). The following parameters for Expected UE Behaviour are defined in TS 23.502 clause 4.15.6.3 and the description of "Communication Duration Time" matches the goal of solution #26.
	Expected UE Behaviour parameter
	Description

	Expected UE Moving Trajectory
	Identifies the UE's expected geographical movement

Example: A planned path of movement

	Stationary Indication
	Identifies whether the UE is stationary or mobile [optional]

	Communication Duration Time
	Indicates for how long the UE will normally stay in CM-Connected for data transmission.

Example: 5 minutes.

[optional]

	Periodic Time
	Interval Time of periodic communication

Example: every hour.

[optional]

	Scheduled Communication Time
	Time and day of the week when the UE is available for communication.

Example: Time: 13:00-20:00, Day: Monday.

[optional]

	Battery Indication
	Identifies power consumption criticality for the UE: if the UE is battery powered with not rechargeable/not replaceable battery, battery powered with rechargeable/replaceable battery, or not battery powered.

[optional]

	Traffic Profile
	Identifies the type of data transmission: single packet transmission (UL or DL), dual packet transmission (UL with subsequent DL or DL with subsequent UL), multiple packets transmission

[optional]

	Scheduled Communication Type
	Indicates that the Scheduled Communication Type is Downlink only or Uplink only or Bi-directional [To be used together with Scheduled Communication Time]

Example: <Scheduled Communication Time>, DL only.

[optional] 

	Expected Time and Day of Week in Trajectory
	Identifies the time and day of week when the UE is expected to be at each location included in the Expected UE Moving Trajectory.

[optional]


It is also possible already for the "Expected UE Behaviour" parameters to be provisioned from AF (via NEF) as defined in TS 23.501 clause 5.20 and clause 4.15.6.3 of TS 23.502. 

As defined in TS 23.501 clause 5.4.6.2 using the CN assisted RAN parameters tuning provides the RAN with a way to understand the UE behaviour for these aspects:

-
"Expected UE activity behaviour", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states or the duration of CM-CONNECTED state. This may be derived e.g. from the statistical information, or Expected UE Behaviour or from subscription information. 

It is therefore propoposed: 
Proposal 2: In order to determine which UEs to keep in RRC_INACTIVE or RRC_CONNECTED aside from any "per UE" QoS requirements, existing mechanisms defined in TS 23.501 clause 5.4.6.2 for “Core Network assisted RAN parameters tuning” can be used by the CN and NG-RAN. For example as part of existing functionality it is possible to use the "Expected UE Behaviour parameters" provisioned from AF (via NEF) as defined in TS 23.501 clause 5.20 and TS 23.502 clause 4.15.6.3 to define the CN assisted RAN parameters tuning for the "Expected UE activity behaviour", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states or the duration of CM-CONNECTED state as defined in TS 23.501 clause 5.4.6.2.

2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-47:
>>>>BEGINNING OF CHANGES (alt.1—IF per UE QoS  determines the RRC state)<<<<
8.1
Key Issue #1:
MBS session reception in RRC Inactive
Editor's note:
Feedback from RAN WGs is required to conclude KI#1 for the issue which nee RAN input.

8.1.1
Interim conclusions

The following conclusions is proposed for KI#1:

-
It may be possible to keep some UEs within the same MBS session in RRC_CONNECTED and some in RRC_INACTIVE state. NG-RAN nodes take the responsibility to determine (e.g. during congestion) which UE(s) within an MBS multicast session will be moved from CM-CONNECTED with RRC CONNECTED to CM-CONNECTED with RRC Inactive state and still receive MBS session data.

-
The 5GC provides information about the MBS session as specified for Rel-17 and may provide additional assistance information to help NG-RAN to determine whether to apply delivery enabling reception by UEs in RRC_Inactive state for an MBS session and which UE(s) to be moved to RRC_INACTIVE state.

-
The following assistance information may include recommendations whether to enable delivery for reception in RRC_Inactive state for an MBS session and information about UEs that should preferably be kept in RRC_Connected state, i.e. the MBS session level and UE level assistance information, and may be provided by the AF to 5GC and then to NG-RAN.
-
If it is required to keep some UEs within the same MBS session in RRC_CONNECTED and some in RRC_INACTIVE based on different UE priorities, associated QoS Flows need to be used using the following procedure:
-
AF to optionally send to PCF the MBS session priority, UE session priority and PER, PCF derive QoS parameters for MBS session and associated QoS Flow in the PDU session for individual delivery.
-
NG-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 NG-RAN implementation.
-
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 [4] 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.
-
In order to determine which UEs to keep in RRC_INACTIVE or RRC_CONNECTED aside from any "per UE" QoS requirements, existing assistance mechanisms defined in TS 23.501 [2] clause 5.4.6.2 for “Core Network assisted RAN parameters tuning” can be used by the CN and NG-RAN. For example as part of existing functionality it is possible to use the "Expected UE Behaviour parameters" provisioned from AF (via NEF) as defined in TS 23.501 [2] clause 5.20 and TS 23.502 clause 4.15.6.3 to define the CN assisted RAN parameters tuning for the "Expected UE activity behaviour", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states or the duration of CM-CONNECTED state as defined in TS 23.501 [2] clause 5.4.6.2.

-
NG-RAN use the MBS session level and UE level assistance information as help for the decisions on whether to enable delivery for reception in RRC_INACTIVE state for an MBS session and/or on which UEs to keep in RRC_CONNECTED or RRC_INACTIVE state. How NG-RAN performs those decisions is up to NG-RAN implementation.

NOTE 1:
How the NG-RAN handles the situation without assistance information for RRC Inactive multicast MBS data reception is to be determined by RAN WGs.

NOTE 2: What is defined in clause 5.3.3.2.5 of TS 23.501 [2] for "RRC Inactive Assistance Information" is sent by AMF to NG-RAN and may be used by NG-RAN together with any other MBS session level assistance information and UE level assistance information for deciding whether to send a UE to RRC Inactive state.

-
When the MBS session is activated, the UEs in RRC Inactive state in cells, where the MBS session is delivered allowing RRC-inactive reception, should be able to remain in RRC_INACTIVE state for receiving the MBS session data.

-
For group paging, the network notifies which MBS session is to be activated.

-
How NG-RAN notifies the UE that the MBS session is re-activated and whether the MBS session is allowed to be received in RRC-inactive state will be decided by RAN WGs.

-
When the UE moves outside the RNA, the UE performs UE Triggered Connection Resume in RRC_INACTIVE procedure to the target RAN node as per existing procedures in TS 23.502 [3].

-
When the UE receives the MBS data in RRC_INACTIVE state and move out of the RNA area but Connection resume fails, it follows existing procedures and transition to CM-IDLE. When the UE transition to CM-IDLE since is not able to receive the MBS multicast data at the new cell, the UE initiates the mobility registration update or Service Request procedure and activates the associated PDU session, so that the shared tunnel (if not already established) or the individual delivery can be established towards the NG-RAN node for multicast data delivery to the UE.

-
When the UE moves outside the RA, the UE performs mobility registration procedure and as per the existing procedure in TS 23.501 [2] clause 5.3.3.2.5 for "Mobile initiated NAS signalling procedure" for UEs in CM-CONNECTED with RRC Inactive state, the UE will resume the RRC Connection.
-
During the handover procedure, the SMF includes the "MBS assistance information for RRC Inactive" if any in N2 SM Info and sent to NG-RAN via AMF.

The following requirements, which need to be supported by RAN WG, are concluded:

-
Backward compatibility with Rel-17 UEs not supporting the RRC_INACTIVE reception of MBS multicast data needs to be ensured

-
RAN WG2 define UE radio capability for MBS reception in RRC_INACTIVE state.

-
NG-RAN nodes decide for which MBS sessions to apply delivery enabling reception in RRC_Inactive state. The NG RAN nodes handling RRC_CONNECTED UE in an MBS multicast session also decides whether the UEs can transition to RRC_Inactive state and may consider assistance information from the 5G core network for that decision. How NG-RAN performs those decisions is up to NG-RAN implementation.

-
When the MBS session is activated, the UE in RRC Inactive state in cells where the MBS session is delivered in the delivery mode for RRC_INACTIVE reception should be able to remain in RRC_INACTIVE state for receiving the MBS session data.

-
When the UE is in RRC_INACTIVE state and moves within the RNA, it shall be able to continue receiving DL multicast MBS data unless it leaves the MBS service area.

>>>>END OF CHANGES<<<<
>>>>BEGINNING OF CHANGES (alt.2—IF per UE QoS  does NOT determine the RRC state)<<<<
8.1
Key Issue #1:
MBS session reception in RRC Inactive
Editor's note:
Feedback from RAN WGs is required to conclude KI#1 for the issue which nee RAN input.

8.1.1
Interim conclusions

The following conclusions is proposed for KI#1:

-
It may be possible to keep some UEs within the same MBS session in RRC_CONNECTED and some in RRC_INACTIVE state. NG-RAN nodes take the responsibility to determine (e.g. during congestion) which UE(s) within an MBS multicast session will be moved from CM-CONNECTED with RRC CONNECTED to CM-CONNECTED with RRC Inactive state and still receive MBS session data.

-
The 5GC provides information about the MBS session as specified for Rel-17 and may provide additional assistance information to help NG-RAN to determine whether to apply delivery enabling reception by UEs in RRC_Inactive state for an MBS session and which UE(s) to be moved to RRC_INACTIVE state.

-
The following assistance information may include recommendations whether to enable delivery for reception in RRC_Inactive state for an MBS session and information about UEs that should preferably be kept in RRC_Connected state, i.e. the MBS session level and UE level assistance information, and may be provided by the AF to 5GC and then to NG-RAN.
-
In order to determine which UEs to keep in RRC_INACTIVE or RRC_CONNECTED existing assistance mechanisms defined in TS 23.501 [2] clause 5.4.6.2 for “Core Network assisted RAN parameters tuning” can be used by the CN and NG-RAN. For example as part of existing functionality it is possible to use the "Expected UE Behaviour parameters" provisioned from AF (via NEF) as defined in TS 23.501 [2] clause 5.20 and TS 23.502 clause 4.15.6.3 to define the CN assisted RAN parameters tuning for the "Expected UE activity behaviour", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states or the duration of CM-CONNECTED state as defined in TS 23.501 [2] clause 5.4.6.2.

-
NG-RAN use the MBS session level and UE level assistance information as help for the decisions on whether to enable delivery for reception in RRC_INACTIVE state for an MBS session and/or on which UEs to keep in RRC_CONNECTED or RRC_INACTIVE state. How NG-RAN performs those decisions is up to NG-RAN implementation.

NOTE 1:
How the NG-RAN handles the situation without assistance information for RRC Inactive multicast MBS data reception is to be determined by RAN WGs.

NOTE 2: What is defined in clause 5.3.3.2.5 of TS 23.501 [2] for "RRC Inactive Assistance Information" is sent by AMF to NG-RAN and may be used by NG-RAN together with any other MBS session level assistance information and UE level assistance information for deciding whether to send a UE to RRC Inactive state.

-
When the MBS session is activated, the UEs in RRC Inactive state in cells, where the MBS session is delivered allowing RRC-inactive reception, should be able to remain in RRC_INACTIVE state for receiving the MBS session data.

-
For group paging, the network notifies which MBS session is to be activated.

-
How NG-RAN notifies the UE that the MBS session is re-activated and whether the MBS session is allowed to be received in RRC-inactive state will be decided by RAN WGs.

-
When the UE moves outside the RNA, the UE performs UE Triggered Connection Resume in RRC_INACTIVE procedure to the target RAN node as per existing procedures in TS 23.502 [3].

-
When the UE receives the MBS data in RRC_INACTIVE state and move out of the RNA area but Connection resume fails, it follows existing procedures and transition to CM-IDLE. When the UE transition to CM-IDLE since is not able to receive the MBS multicast data at the new cell, the UE initiates the mobility registration update or Service Request procedure and activates the associated PDU session, so that the shared tunnel (if not already established) or the individual delivery can be established towards the NG-RAN node for multicast data delivery to the UE.

-
When the UE moves outside the RA, the UE performs mobility registration procedure and as per the existing procedure in TS 23.501 [2] clause 5.3.3.2.5 for "Mobile initiated NAS signalling procedure" for UEs in CM-CONNECTED with RRC Inactive state, the UE will resume the RRC Connection.
-
During the handover procedure, the SMF includes the "MBS assistance information for RRC Inactive" if any in N2 SM Info and sent to NG-RAN via AMF.

The following requirements, which need to be supported by RAN WG, are concluded:

-
Backward compatibility with Rel-17 UEs not supporting the RRC_INACTIVE reception of MBS multicast data needs to be ensured

-
RAN WG2 define UE radio capability for MBS reception in RRC_INACTIVE state.

-
NG-RAN nodes decide for which MBS sessions to apply delivery enabling reception in RRC_Inactive state. The NG RAN nodes handling RRC_CONNECTED UE in an MBS multicast session also decides whether the UEs can transition to RRC_Inactive state and may consider assistance information from the 5G core network for that decision. How NG-RAN performs those decisions is up to NG-RAN implementation.

-
When the MBS session is activated, the UE in RRC Inactive state in cells where the MBS session is delivered in the delivery mode for RRC_INACTIVE reception should be able to remain in RRC_INACTIVE state for receiving the MBS session data.

-
When the UE is in RRC_INACTIVE state and moves within the RNA, it shall be able to continue receiving DL multicast MBS data unless it leaves the MBS service area.

>>>>END OF CHANGES<<<<
2

