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Introduction
In this contribution a clarification to avoid packet loss for Mission Critical UEs is discussed further.
[bookmark: _Toc242573354]Background
RAN2#l123-bis
A possible clarification in TS 38.300 was discussed during RAN2#123-bis [1-4], but the CR was noted to wait for SA2 progress [3]:
NOTE:	The gNB may decide, based on the mission critical 5QI value(s) for the QoS flow(s) (as specified in TS 23.501 clause 5.7.4) to not release a UE when it has joined a mission critical MBS session to ensure that packet loss and delay requirements are met (as specified in TS 22.179 clause 6.15.3).
A draft reply LS to SA6 was noted [4].
SA2
SA2 agreed on a solution on the application level [5] to meet the delay requirements of the KPIs for mission critical services, as specified in TS 22.179 (MCPTT stage 1). The AF can send periodic keep-alive packets via MBS user plane when there is a silence period during a group call, e.g. Floor Idle signalling as specified in TS 23.379 (MCPTT stage 2). These periodic transmissions require coordination with RAN and CN w.r.t. to the RRC connection release timer and CN session deactivation timer respectively. The Floor Idle signalling has to be frequent enough to prevent these timers from expiring. The periodic Floor Idle signalling can keep the UEs in RRC_CONNECTED when MCPTT is provided via unicast or MBS. 
A NOTE was agreed in TS 23.247 (MBS stage 2) when using MBS for MCPTT (Rel-18) [6]:
NOTE:	For services (e.g. Mission Critical service) that require low latency and zero packet loss even for the first downlink packet(s), periodic keep-alive packets during interruptions of media transmission (e.g. Floor Idle as specified in TS 23.379 [x_379] referenced by TS 23.289 [21]), which are sent over user plane of an MBS session, can be used in order to prevent a deactivation of the MBS session based on MB-UPF notifications and to keep UEs within the MBS session in a state where they can receive the MBS session data without being paged. It is up to implementation that the periodicity of the keep-alive packets configured in the AF needs to consider NG-RAN's configuration.
A similar NOTE was agreed in TS 23.247 (MBS stage 2) when using unicast for MCPTT (Rel-17) [7]:
NOTE 1: 	For Mission Critical Services that require low latency and zero packet loss even for the first downlink packet(s), periodic keep-alive packets during interruptions of media transmission (e.g. Floor Idle as specified in TS 23.379 [38], referenced by TS 23.289 [z]), which is sent over user plane of PDU session, can be used so that the UE is kept in RRC_CONNECTED state without being paged when unicast transmission is used. It is up to the implementation, the periodicity of the keep-alive packets configured in the AF can consider NG-RAN’s configuration.
NOTE 2: 	For support of Mission Critical Services that require low latency and zero packet loss when using MBS, see TS 23.247 [121].
Discussion
RAN2 should discuss whether further clarification is needed in RAN2 given the keep-alive signalling solution introduced by SA2.
There are some minor limitations when keep-alive signalling is used that may justify a clarification in a NOTE in 38.300:
· During congestion the RAN should release non-mission critical UEs receiving multicast first to RRC_INACTIVE before releasing mission critical UEs. 
· When there is no congestion it is expected that RAN would typically not release multicast UEs to RRC_INACTIVE when there is frequent multicast data. However this is not strictly prohibited. 
· A UE receiving multicast in RRC_INACTIVE may experience paging delay when start/stop G-RNTI monitoring is signalled via group Paging and MCCH. A mission critical UE should only be released to RRC_INACTIVE when there is congestion, something which the application is unaware of.  
· Floor idle signalling is not sent in between group calls, i.e. after the group call is released. A group call can be released when the hang timer expires, e.g. after 30 sec. The group call is established again when a group member requests the floor again, see TS 23.379.
To address some corner cases that are not covered by keep alive signalling it is proposed to clarify in TS 38.300:
Proposal: Add a NOTE in 38.300 to clarify that the gNB may keep mission critical UEs in RRC_CONNECTED based on the 5QI value of the QoS flow: 
[bookmark: _Toc242573360]NOTE:	The gNB may decide, based on the mission critical 5QI value(s) or other QoS parameters of the QoS flow(s) (as specified in TS 23.501 clause 5.7.4) to not release a mission critical UE to ensure that packet loss and delay requirements are met (as specified in TS 22.179 clause 6.15.3). When there is congestion the gNB may decide to release a mission critical UE to RRC_INACTIVE to ensure continuation of multicast reception.
A CR is provided for discussion and agreement [8]. In case a CR is agreed for Rel-17 for unicast, then the last sentence about reception of multicast in RRC_INACTIVE should be removed, i.e. that sentence is only applicable in Rel-18. 
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss a clarification for mission critical multicast sessions in TS 38.300: 
Proposal: Add a NOTE in 38.300 to clarify that the gNB may keep mission critical UEs in RRC_CONNECTED based on the 5QI value of the QoS flow. During congestion the gNB may have to release a mission critical UE to RRC_INACTIVE to ensure continuation of multicast reception:
NOTE:	The gNB may decide, based on the mission critical 5QI value(s) or other QoS parameters of the QoS flow(s) (as specified in TS 23.501 clause 5.7.4) to not release a mission critical UE to ensure that packet loss and delay requirements are met (as specified in TS 22.179 clause 6.15.3). When there is congestion the gNB may decide to release a mission critical UE to RRC_INACTIVE to ensure continuation of multicast reception.
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