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 Introduction
SA6 from application layer perspective, in LS to SA2 [1], express the concern that a deactivated session might result in data loss and/or delivery latency, due to the fact that 5GS does not explicitly expose the session state to application. Meanwhile, SA2 in its LS [2] to RAN2, asking whether a RAN-internal decision to release UE to RRC_INACTIVE might bring the same concern.
The discussion aims to provide answers from RAN2 perspective.
 Discussion
Question quoted here:
	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?


The first question, actually two of them, are a) conditions to release UE to RRC_INACTIVE, b) whether QoS info is taken into account during the decision making. 
Other than data inactivity of that UE (based on notification from UP or DU side, in case of dis-aggregated scenario), the rest would be a network internal decision making process, on when to release based on what parameter (the configuration will be be referring to the assistance information from 5GC though).

The condition to release UE to RRC_INACTIVE will largely depend on network implementation.
The differentiating factors for RRC_INACTIVE compared to legacy RRC_IDLE are the customized paging DRX. The RAN spec allows UE to be configured with an RNA (RAN notification area) and a RAN paging cycle, both parameters can be configured at UE level, in the RRC Release message. That is, the paging cycle can be configured based on the per UE QoS requirement, e.g., a customized paging cycle based on the PDB requirement.

Also, current RAN paging might be configured by gNB based on the optional Core Network Assistance Information for RRC INACTIVE from 5GC, consider the QoS flows of the multicast session will be part of the PDU session.
Based on TS 23.501, it already takes the QoS, service priority information into account:
5.4.6.3
Core Network assisted RAN paging information

Core Network assisted RAN paging information aids the RAN to formulate a RAN paging policy and strategy in RRC Inactive state, besides the PPI and QoS information associated to the QoS Flows as indicated in clause 5.4.3.

CN assisted RAN paging information may be derived by the AMF per UE and/or per PDU Session based on collection of UE behaviour statistics, Expected UE Behaviour and/or other available information about the UE (such as subscribed DNN, SUPI ranges, Multimedia priority service), and/or information received from other network functions when downlink signalling is triggered.

The CN assisted RAN paging information consists of a service priority (values 1 to 256) which provides AN with a way to understand how important the downlink signalling is. The AMF derives this service priority based on available information as described above. The method to derive the service priority is implementation depended and can be controlled by operator.

The Core Network may provide the CN assisted RAN paging information to RAN in different occasions, e.g. during downlink N1 and N2 message delivery, etc.

For UE to be released to RRC_INACTIVE, it can be configured with a customized paging DRX value based on per UE requirements, e.g., service latency requirement.
In previous releases, gNB may be configured with the assistant RAN paging information from 5GC, to formulate a RAN paging policy and strategy in RRC_INACTIVE, which takes service priority into account. A similar mechanism can be applied by gNB for a UE associated with an active multicast session.
Based on above, we suggest the following answer to Question 1.
Suggested answer for Q1: The condition to release UE involved in an active MBS Session to RRC_INACTIVE will largely depend on network implementation. RAN specification allows UE specific paging configuration, e.g., UE specific paging DRX that may take QoS information into account.
Next we try to evaluate a typical user plane latency upon data arrival. The whole procedure consists of following steps:
1/ RAN initiated paging. The allowed paging cycle is from 32 to 256 radio frames, which corresponds to 320 to 2560 ms (for a typical FR1 deployment). The average latency would be 160 to 1280 ms, depending on the configuration, if we consider an average distribution of the paging opportunity.
2/ UE initiated random access procedure (depending on legacy 4-step RACH process or 2-step RACH, the minimum latency will be around 14 TTIs or 4 TTIs [3]), a safe estimation would be around 14 ms to 30ms. Please note it largely depends on the congestion level.
3/ The first packets delivery. Usually UE can get the first packets scheduling in a few TTIs, depending on the congestion level.
Therefore, a typical latency would be around 200 ms if network chooses a minimum paging DRX cycle that current specification allows. The most crucial contributing factor is from the paging process: the minimum average will be at least 160 ms, if the paging capacity allows.
Based on above two observations, we suggest the following reply to Question 2:
Suggested answer for Q2: Depending on the network configuration, a typical latency (from data arrival to the first packet delivered to UE) would be around 200ms; the most crucial contributing factor is the paging DRX cycle configured to UE which ranges from 320 to 2560 ms.

 Conclusion
As analyzed above we evaluated the feasibility of 
Suggested answer for Q1: The condition to release UE involved in an active MBS Session to RRC_INACTIVE will largely depend on network implementation. RAN specification allows UE specific paging configuration, e.g., UE specific paging DRX that may take QoS information into account.
Suggested answer for Q2: Depending on the network configuration, a typical latency (from data arrival to the first packet delivered to UE) would be around 200ms; the most crucial contributing factor is the paging DRX cycle configured to UE which ranges from 320 to 2560 ms.
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1. Overall Description:

RAN2 thanks SA2 for the LS on the questions. RAN2 discussed about the LS with following answers:

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: The condition to release UE involved in an active MBS Session to RRC_INACTIVE will largely depend on network implementation. RAN specification allows UE specific paging configuration, e.g., UE specific paging DRX that may take QoS information into account.
2. 
what is the typical latency of first downlink packet(s) transmission if the UE is in RRC_INACTIVE state?

Answer: Depending on the network configuration, a typical latency (from data arrival to the first packet delivered to UE) would be around 200ms; the most crucial contributing factor is the paging DRX cycle configured to UE which ranges from 320 to 2560 ms.
2. Actions:
To SA2:
ACTION: RAN2 kindly asks SA2 to take above information into account.
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