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Introduction 
At RAN3#121 the LS R3-233728 [2] was received from SA2 on addressing packet loss during MBS multicast delivery.

In its question 2, SA2 questioned about the statement in TS 38.300 allowing gNB to send a UE to RRC inactive state even while the multicast session is active i.e. upon detection of some inactivity timer.

SA2 also notices that TS 38.300 allows the gNB to move the UE to RRC_INACTIVE for an active multicast session (see excerpt below).

16.10.5.2
Configuration

A UE can receive data of MBS multicast session only in RRC_CONNECTED state. If the UE which joined a multicast session is in RRC_CONNECTED state and when the multicast session is activated, the gNB may send RRCReconfiguration message with relevant MBS configuration for the multicast session to the UE.
When there is temporarily no data to be sent to the UEs for a multicast session that is active, the gNB may move the UE to RRC_INACTIVE state. When an MBS multicast session is deactivated, the gNB may move the UE to RRC_IDLE or…
It was pointed out that this statement requires to introduce means over E1 to:

· Have CU UP informing CU CP of MBS inactivity. Upon detection of inactivity, the CU CP may send some UEs into RRC inactive state.

· Have CU UP inform CU CP of new data arrival. 

Topic was postponed to next meeting:

Whether and how to support “temporary no data” and “DL data arrival” from CU-UP to CU-CP for multicast session? FFS on whether to introduce a new procedure.  

Discuss the issue in TEI17 first, then check whether the issue and solution in TEI17 apply in R18.

At this meeting, RAN3 further receives LS on this topic in R3-235013 [3] from RAN2 and R3-235035 [4] from SA6 which confirm the need to address this requirement. 
This paper continues the discussion and proposes way forward, CRs and LS response.

Discussion
In TS 38.300 release 17 section 16.10.5.2, there is a requirement to provides means for gNB-CU CP to send some UEs to RRC inactive even during active session, due to pause in the data delivery: 
When there is temporarily no data to be sent to the UEs for a multicast session that is active, the gNB may move the UE to RRC_INACTIVE state
This requires a new procedure from gNB-CU UP to gNB-CU CP to inform of inactivity.

Proposal 1: add a new E1 procedure for gNB-CU UP to inform of MBS inactivity.

In order to control the inactivity, it seems logical that gNB-CU CP configures the inactivity timer to gNB-CU UP.

Proposal 2: add a new Inactivity Timer IE in the MC Bearer context modification request. 

In R3-235013 [3] RAN2 informs that the delay induced by paging the RRC inactive UE can range from 320 ms to 1 second as follows:

 Question 2. 
what is the typical latency of first downlink packet(s) transmission if the UE is in RRC_INACTIVE state?

Answer 2: When eDRX is configured for the UE, typical delay for transition from RRC_INACTIVE to RRC_CONNECTED can be several seconds.

Assuming lowest paging cycle of 320ms and no eDRX, even with assumption of two full cycles for successful paging (i.e., UE having just missed the DRX cycle and missing the first page), the total delay from paging in RRC_INACTIVE to the transition to RRC_CONNECTED to first downlink packet(s) transmission can be expected to be below 1s (i.e. <1000ms).

RAN2 therefore actually confirms that an E1 procedure is needed to inform gNB-CU CP of new data arrival so that gNB-CU CP can page the UEs which were sent to RRC inactive as soon as possible.
In the LS R3-235035 [4], SA6 insists that latency requirements are critical, as shown below:
[R-6.15.3.2-012] For group calls where no acknowledgement is requested from affiliated MCPTT group members, the MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 95% of all MCPTT Request. 

In order to inform gNB-CU CP of data arrival as soon as possible a new E1 procedure should be introduced to notify about data arrival. To minimize the specification impact, it is proposed to reuse the same procedure for MBS inactivity detection and informing of data arrival.
Proposal 3: add a new Data Arrival Indication in the same new E1 procedure.

Conclusion

This paper has provided an analysis of the remaining issue of enabling the gNB to send some UEs to RRC inactive state even when an MBS session is active and how to send them back to RRC connected, in the special focus of received LS in R3-235013 from RAN2 and R3-235035 from SA6. It makes following proposals:
Proposal 1: add a new E1 procedure for CU UP to inform of MBS inactivity.

Proposal 2: add a new Inactivity Timer IE in the MC Bearer context modification request. 

Proposal 3: add a new Data Arrival Indication in the same new E1 procedure. 

Associated CRs to TS 37.480 and TS 37.483 are provided in [5] and [6]. An LS reply is provided in [7].

Proposal 4: agree the CRs in [5] and [6] and the response LS in [7]. 
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