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 Introduction
In this paper, we will analyze the following issues:

section 2, how to handle the lower layer configuration in RRC_CONNECTED when transitioning to RRC_INACTIVE
section 3, the handling of PDCP COUNT when performing cell reselection
section 4, the start conditions of DRX timers in RRC_INACTIVE
 Lower layer configuration handling
In the last meeting, to support MRB level continuity, we have agreed to reuse existing MRBs in RRC_CONNECTED. 
	RAN2#123 agreements
=>Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE.


Meanwhile, how to deal with the corresponding lower layer configuration when UE is released to RRC_INACTIVE state is something missing. There are several possible solutions.
Solution 1: the network indicates to not suspend corresponding lower layer configuration. UE behavior is to keep using the corresponding lower layer configuration in RRC_CONNECTED.
Solution 2: the network delivers a new lower layer configuration via RRCRelease or MCCH. UE behavior is to update the lower layer configuration according to RRCRelease or MCCH.

In Rel-17, UE will store the UE Inactive AS Context when releasing to RRC_INACTIVE, it includes the information as follows.
	38.331
3>
store in the UE Inactive AS Context the nextHopChainingCount received in the RRCRelease message, the current KgNB and KRRCint keys, the ROHC state, the EHC context(s), the UDC state, the stored QoS flow to DRB mapping rules, the application layer measurement configuration, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell (if configured) and all other parameters configured except for:

-
parameters within ReconfigurationWithSync of the PCell;

-
parameters within ReconfigurationWithSync of the NR PSCell, if configured;

-
parameters within MobilityControlInfoSCG of the E-UTRA PSCell, if configured;

-
servingCellConfigCommonSIB;

-
sl-L2RelayUE-Config, if configured;
-
sl-L2RemoteUE-Config, if configured;


It can be seen that the RRC configuration including the lower layer configuration about multicast reception will be stored by UE when UE is released to RRC_INACTIVE. Thus, it seems possible to reuse the lower layer configuration in RRC_CONNECTED. There might be one exception, UE is not associated with the active per UE BWP anymore but anchored on the CORESET#0. To reuse the CFR of the multicast configuration in RRC_CONNECTED, at least the numerology info and frequency resource info needs to be kept and used by the UE to correctly receive the PDSCH data. Although this might sound controversial, it seems workable.
RRC configuration about multicast reception will be stored in the UE Inactive AS Context by UE when UE is released to RRC_INACTIVE.
It is possible to reuse the lower layer configuration in RRC_CONNECTED.
In the past meetings, we assume the same PDCCH/PDSCH resources can be used for all UEs for receiving the same multicast session. Meanwhile, we did not preclude different configuration/resources for UEs in different RRC states: 

	RAN2#119 agreements
=> The following is taken as baseline: we assume the same PDCCH/PDSCH resources (e.g. resources used for MTCH) can be used for all UEs (including UEs in CONNECTED and/or INACTIVE states) for receiving the same multicast session. Different configuration/resources are not precluded as well. FFS what exactly can be common and what not (e.g. HARQ, SPS etc.) and what is needed in addition (to legacy PTM config).


Furthermore, we have already supported to carry the PTM configuration by RRCRelease message or MCCH. Thus, it is possible to update a new lower layer configuration via RRCRelease message or MCCH when UE is released to RRC_INACTIVE.
Different configuration/resources are not precluded for all UEs (including UEs in CONNECTED and/or INACTIVE states) for receiving the same multicast session.
How to deal with the lower layer configuration when UE is released to RRC_INACTIVE state (e.g., reusing the lower layer configuration in RRC_CONNECTED, updated by a new configuration via RRCRelease or MCCH) should be discussed.
 PDCP COUNT handling

In the last meeting, to support PDCP COUNT continuity, the following agreements about “synchronized”/ “non-synchronised” mechanism were reached. 
	RAN2#123 agreements
=> For “non-synchronised“ cell (in terms of PDCP COUNT), upon cell reselection, UE sets the initial PDCP count of the MRB for the multicast reception in RRC_INACTIVE state based on the same mechanism as R17 MBS broadcast.

=>One cell can indicate "synchronized", if by implementation, it follows a common QoS flow to MRB mapping rule and at the same time PDCP COUNT is set according to the MBS QoS Flow SN.

=>FFS how the UE is indicated about cells being synchronized (i.e. what information the NW needs to provide to the UE)

=>Solutions which require COUNT broadcasting via MCCH are not considered


It can be seen that PDCP COUNT will not be re-initiated when UE reselects a “synchronized” cell. In this scenario, HFN ambiguity or desynchronization that look familiar may be introduced, due to the following factors:
UE will not receive any data including multicast sessions when it performs cell reselection, some multicast data packets will be missed in this duration. For example, for one UE who re-selects to another cell, it has to re-fetch the PTM configuration before resuming the multicast data reception. The whole process could cost hundreds of milliseconds, depending on the si-Periodicity of SIB20 and repetition period of MCCH. Please note that the user plane activity is almost suspended except the re-ordering timer.

The progress of data delivery of each cell can be different. The target cell may deliver data faster than the source cell. This is one fair assumption and key factor that was considered in Rel-17 in RAN3 that resulted in data forwarding for MBS multicast.
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Figure 1: HFN de-sync might happen.

The above two factors might happen at the same time which could possibly result in HFN de-sync. Such de-sync will further cause packets discarding incorrectly. 

Consider the following example, as shown above, if the (HFN,SN) of RX_DELIV is (0,4050) before cell re-selection, UE selects a “synchronized” cell, since there is no re-initiation of PDCP state variables when UE selected a “synchronized” cell, the (HFN,SN) of RX_DELIV is still (0,4050). 

If the SN of the first PDCP packet received after cell re-selection is in the range of 2002~4050 which does not meet the condition of “HFN+1”, the HFN of the first PDCP packet will still be 0. HFN de-sync happens in such scenario. The consequences are, e.g., 
Data discarded incorrectly after cell re-selection. Since the COUNT value of the received PDCP packet is less than the count value of RC_DELIV, these packets will be discarded incorrectly.

Data duplication/loss during MRB re-configuration after UE resumes to RRC_CONNECTED. If PDCP SR is triggered by network in case of HFN de-sync, UE might receive duplicated data from network. And, network may or may not be aware of such de-sync, but once de-sync happens, network might need to re-establish the bearer which will again result in data loss inevitably.

All in all, current mechanism to have sync between cells might result in HFN de-sync that we had been trying to avoid in Rel-17, and such de-sync might even be brought to UE in RRC_CONNECTED. 

Furthermore, the solutions which require COUNT broadcasting via MCCH are not considered as agreed in last meeting. We suggest a discussion on this issue is needed.
PDCP COUNT will not be initiated when UE re-selects a “synchronized” cell.

HFN ambiguity may be introduced if UE re-selects a “synchronized” cell.

PDCP packets may be discarded incorrectly due to HFN ambiguous when UE selects a “synchronized” cell.
The issue of HFN ambiguity caused by “synchronized”/“non-synchronized” mechanism needs to be discussed.
 DRX timer
In the last meeting, there are some agreements about DRX timers.
	=> RAN2 enables RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED.

=> Allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs (38.331).

=> UE receiving MBS multicast in RRC_INACTIVE should start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM when reception of the transport block has not been successful. FFS the details, e.g. when the timers are started exactly.


It can be seen that we have agreed to use drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for RRC_INACTIVE UEs. But the details are FFS, e.g. when the timers are started exactly.

# drx-HARQ-RTT-TimerDL-PTM

In Rel-17, UE will start the drx-HARQ-RTT-TimerDL-PTM in the first symbol after the end of DL HARQ feedback transmission. Since HARQ feedback is not supported for multicast reception in RRC_INACTIVE, thus this condition can not be reused. 

A straightforward condition is that UE will start the drx-HARQ-RTT-TimerDL-PTM when the data of the corresponding HARQ process was not successfully decoded.

UE will start the drx-HARQ-RTT-TimerDL-PTM when the data of the corresponding HARQ process was not successfully decoded.

# drx-RetransmissionTimerDL-PTM
In Rel-17, UE will start the drx-RetransmissionTimerDL-PTM when drx-HARQ-RTT-TimerDL-PTM expires and the data of the corresponding HARQ process was not successfully decoded. This condition is also suitable for multicast reception in RRC_INACTIVE. To simplify the design of spec, this condition can be reused.

UE will start the drx-RetransmissionTimerDL-PTM when drx-HARQ-RTT-TimerDL-PTM expires and the data of the corresponding HARQ process was not successfully decoded.
Since the start conditions of drx-RetransmissionTimerDL-PTM for multicast reception in RRC_CONNECTED and RRC_INACTIVE are not the same, in other words, how to ensure that the multicast re-transmission can be received by RRC_INACTIVE UEs can be an issue. We prefer to leave this question to the network implementation as in Rel-17.

Since the start conditions of drx-RetransmissionTimerDL-PTM for multicast reception in RRC_CONNECTED and RRC_INACTIVE are not the same, how to make sure the start moment of drx-RetransmissionTimerDL-PTMs is the same could be an issue but could be easily fixed by network implementation.
How to ensure that the multicast re-transmission can be received by both RRC_INACTIVE and RRC_CONNECTED UEs is up to the network implementation.

 Conclusion

A few UP related suggestions we want to make:
# Connected mode lower layer configuration handling

How to deal with the lower layer configuration when UE is released to RRC_INACTIVE state (e.g., reusing the lower layer configuration in RRC_CONNECTED, updated by a new configuration via RRCRelease or MCCH) should be discussed.
# PDCP COUNT handling

The issue of HFN ambiguity caused by “synchronized”/“non-synchronized” mechanism needs to be discussed.
# DRX timer

UE will start the drx-HARQ-RTT-TimerDL-PTM when the data of the corresponding HARQ process was not successfully decoded.

UE will start the drx-RetransmissionTimerDL-PTM when drx-HARQ-RTT-TimerDL-PTM expires and the data of the corresponding HARQ process was not successfully decoded.
How to ensure that the multicast re-transmission can be received by both RRC_INACTIVE and RRC_CONNECTED UEs is up to the network implementation.
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