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Abstract of the contribution: This paper discusses the aspects of packet loss and latency and propose a way forward.
1 Discussion
1.1 Background
In SA2#156E, an LS S6-231018/S2-2303985 was received from SA6 expressing concern of possible packet loss if the MBS data sending requires MBS Session activation (and thus paging).  
[bookmark: _Toc131154824][bookmark: _Toc138249249]In the previous meetings (SA2#156E, SA2#157 and SA#158), there have been different proposals submitted:
[bookmark: S2-2306802]Option-1: AF aware of MB-SMF/MB-UPF triggered MBS Session deactivation (S2-2306802)
The AF performs MBS Session Activation first before sending application data.
[bookmark: S2-2306332][bookmark: S2-2306448][bookmark: S2-2309395]Option-2: Suppressing MB-SMF/MB-UPF triggered MBS Session deactivation/activation (based on AF request, or based on 5QI value) (e.g. in S2-2306448, S2-2309395) 
[bookmark: S2-2309275]Option-3: 5QI based timer for MBS data buffer in MB-UPF (S2-2309275)
[bookmark: S2-2306866]Option-4: AF sends dummy packets to keep the UEs in RRC_CONNECTED (e.g. S2-2306866)

[bookmark: S2-2307982]In SA2#157, LS S2-2307982 was sent to RAN2 and SA6 and SA2 asking the following questions: 
	To SA6:
ACTION: 	SA2 kindly asks SA6 to provide feedback on the latency aspect for the transmission of the first downlink packet(s).

To RAN2:
ACTION: 	SA2 kindly asks RAN2
1． what are the conditions upon which gNB may move the UE involved in an active MBS Session to RRC_INACTIVE (as quoted in clause 16.10.5.2 of TS 38.300) and whether the QoS information (e.g. 5QI, ARP) of the multicast session is taken into account when deciding whether to move the UE to RRC_INACTIVE state or not.  
2. what is the typical latency of first downlink packet(s) transmission if the UE is in RRC_INACTIVE state?



1.2 SA6 LS Response
[bookmark: S2-2310142]SA6 replies as follows in S2-2310142/S6-232609:
	SA6 would like to inform SA2 and RAN2 that there is no explicit requirement for the latency of first packet(s) transmission. However, SA6 would like to draw the attention of SA2 and RAN2 to mission critical service KPIs and requirements in 3GPP TS 22.179 clause 6.15, especially to the following (see excerpt 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. 
[R-6.15.3.2-013] For MCPTT Emergency Group Calls and Imminent Peril Calls the MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 99% of all MCPTT Requests.
[R-6.15.3.2-015] The MCPTT Service shall provide a Mouth-to-ear latency (KPI 3) that is less than 300 ms for 95% of all voice bursts.
[R-6.15.3.2-016] There shall be no (0 ms) initial lost audio at receiving user.
Furthermore, regarding NOTE 8 in Table 5.7.4-1 of 3GPP TS 23.501. Please note that SA6 focuses on meeting the previously mentioned KPIs and requirements over any other considerations, e.g., battery saving techniques.


[Observation-1] There is no difference in the latency requirement for transmission of the first packet(s) and for the subsequent packets.

1.3 RAN2 LS Response
[bookmark: S2-2310119]RAN2 replies in S2-2310119/R2-2309245 as follows:

	Question 1. 	what are the conditions upon which gNB may move the UE involved in an active MBS Session to RRC_INACTIVE (as quoted in clause 16.10.5.2 of TS 38.300) and whether the QoS information (e.g., 5QI, ARP) of the multicast session is taken into account when deciding whether to move the UE to RRC_INACTIVE state or not.  
Answer 1: RAN2 specifications do not explicitly capture any other parameters and/or conditions for the network nodes (e.g., whether the QoS information of the multicast session is taken into account) to make the decision of moving the UE with active multicast session to RRC_INACTIVE other than ‘temporary no data’ for multicast and ‘Expected UE Behaviour’ for unicast/multicast (i.e., it is up to network implementation whether to take QoS information into account).
	gNB is not anticipated to proactively move the UE with active MBS session to RRC_IDLE. However, the UE may need to transition to RRC_IDLE e.g., due to RLF. Only in the case of deactivated MBS session, the UE may be moved by gNB to RRC_IDLE (or RRC_INACTIVE). This is in accordance with SA2 understanding indicated in the LS S2-2307982 and the procedural text in TS 23.247.
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).


[Observation-2] Per Answer 1 of R2-2309245, it is up to network implementation whether to take QoS information into account when gNB makes the decision of moving the UE with active multicast session to RRC_INACTIVE.
[Observation-3] Per Answer 2 of R2-2309245, if paging is required, the latency requirement indicated in [Observation-1] cannot be guaranteed. 

1.4 SA6: Floor Idle message 
In TS 23.379 v18.7.0, the following is specified (see S6-232723):
[bookmark: _Toc433209825][bookmark: _Toc460616163][bookmark: _Toc460617024][bookmark: _Toc91062792]10.9.1.3.x	Floor idle during an MCPTT session
During silence (when no talk burst is ongoing), the floor control server may send floor idle message to all floor participants from time to time.
[Observation-4] If the floor control server sends floor idle message with proper interval, the UEs can be kept in RRC_CONNECTED in Rel-17 and maybe also in RRC_INACTIVE in Rel-18. 
NOTE: TS 23.279 is for MCPTT service. The floor control server could send floor idle message for MC video service specified in TS 23.281.

1.5 Conclusion and Proposal

[Conclusion-1] If the Floor Idle message is sent during silence to ensure that the UE is kept in RRC_CONNECTED, the MBS Session deactivation triggered by MB-SMF due to MB-UPF detecting no data transfer will not happen, and the gNB will not detect no temporary data transfer either for active MBS Session either. As a result, the source (see below) of the concern raised in the original SA6 LS S6-231018, i.e. joined UE becomes IDLE, will not exist. 
During the silent period without DL media, the multicast MBS session used for this group communication might become inactive and the joined UEs become IDLE.

Whether to update TS 23.247, there may be two options:
[Option-1] Do nothing.
[Option-2] Add a NOTE from Rel-18 that for MC services, application layer signaling (e.g. Floor Idle) can be used to keep the UE in a state (i.e., RRC_CONNECTED or RRC_INACTIVE) that can receive MBS data without being paged.
Depending on meeting discussion, either [Option-1] or [Option-2] can be adopted. 
 
2 Proposal
[Proposal-1] Adopt either [Option-1] or [Option-2] depending on meeting discussion.
See TS 23.247 CR S2-2310677 (Rel-18) for [Option-2].












3GPP
SA WG2 TD

