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1.	Introduction
This document discusses MAC open issues for NR MBS including how to handle a MAC subPDU for not configured MBS session and remaining issues of DRX for MBS.
The following, which is agreed in RAN2-116-e meeting [1], is the agreements related to how to handle a MAC subPDU belonging to an MBS session which the UE does not join
	One-to-many mapping between G-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work.


The following Editor’s Note is put for clause 5.3.3 in 38.321 running CR for NR MBS [2].
	Editor’s Note: FFS on handling of the MAC subPDUs that the UE is not interested in.



The followings, which are agreed in RAN2-116-e meeting, are agreements related to remaining issues of DRX for MBS.
	[050] it is up to network implementation on how to configure DL RTT and Re-transmission timer of multicast DRX in case of multicast HARQ ACK/NACK feedback using UE specific PUCCH resources. FFS for case of disabled HARQ FB.
[050] For group common PTM Multicast HARQ PUCCH resources (NACK only feedback), the same group of UEs have aligned HRAQ RTT and DL Re-Tx timer configuration. HARQ RTT timer counting starts from end of common PUCCH resource based NACK transmission (i.e. same as Unicast DRX behaviour). FFS for case of disabled HARQ FB.
[050] FFS whether short DRX cycle is supported for multicast DRX.
[050] FFS how UE monitors UE specific PDCCH/C-RNTI for possible PTP transmission for PTM HARQ retransmission in active time of multicast DRX, the following alternatives are on the table (one to be selected):
Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected. 
Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected. 
[050] FFS For DRX command MAC CE for multicast DRX, the following alternatives are on the table (one to be selected):
Option 2b: use a DRX command MAC CE per multicast DRX operation (i.e. per G-RNTI basis)
Option 3: neither legacy DRX command MAC CE nor new DRX command MAC CE is used for multicast DRX, i.e. no DRX command MAC CE for multicast DRX.



2.	Discussion
2.1	How to handle a MAC subPDU for not configured MBS session
One-to-many mapping between G-RNTI and MBS sessions is agreed to be supported in RAN2-116-e meeting. We understand that the intention of one-to-many mapping between G-RNTI and MBS sessions are as follows [3].
· NW is able to simplify mappings between G-RNTIs and MBS sessions.
· UE, who joined multiple MBS sessions, is not required to monitor multiple G-RNTIs if those MBS sessions are mapped to a single G-RNTI.
· Flexible configuration option is to be supported and NW can decides mappings between G-RNTIs and MBS sessions. 
If a UE receives a MAC subPDU whose logical channel identifier (LCID) is not configured, UE is supposed to discard the MAC subPDU. 
On the other hand, regarding one-to-many mapping between G-RNTI and MBS sessions, there has been a concern about power consumption in a UE because a UE may receive and discard uninterested data (i.e. the data from an MBS session which the UE did not join). To avoid this issue, NW can map MBS sessions to the same G-RNTI only when UEs do not receive uninterested data on the G-RNTI, for example, when the multicast groups of those MBS sessions are identical in a cell. However, this manner of one-to-many mapping will cause limitations as follows.
· The chances of one-to-many mapping are reduced very much because it seems hard to find those cases in practice. For example, we think that it is not usual case that different MBS services have the same group of UEs or that an MBS service (say MBS service A) is joined by only all the UEs joined another MBS service (say MBS service B).
· It may be inefficient in terms of signaling because of frequent reconfiguration of mapping between G-RNTI and MBS sessions. Assuming that there is a mapping between a G-RNTI and several MBS sessions whose groups are identical, whenever a UE leaves or joins an MBS session out of the several MBS sessions the mapping between G-RNTI and MBS sessions needs to be reconfigured. Without reconfiguration of mapping, when a UE leaves an MBS session out of the MBS sessions the UE will receives uninterested data from the MBS session which the UE just left. When a UE joins an MBS session the UE will receives uninterested data from all other MBS sessions except the MBS session the UE just joined.
Observation 1. If NW maps MBS sessions to the same G-RNTI only when UEs do not receive uninterested data on the G-RNTI, the chances of one-to-many mapping are reduced very much and reconfiguration signalling for those mappings are expected to be frequent.
Therefore, we think that one-to-many mapping between G-RNTI and MBS sessions should not be restricted to a mapping where a UE does not receive uninterested data from an MBS session which the UE does not join. In other words, any one-to-many mappings between G-RNTI and MBS sessions are allowed. Then, flexible configuration option is supported and NW is able to decide a one-to-many mapping between G-RNTI and MBS sessions considering the number of G-RNTIs, UE power consumption, frequency of reconfigurations for those mappings, and etc.
Proposal 1. One-to-many mapping between G-RNTI and MBS sessions should not be restricted to a mapping where a UE does not receive uninterested data from an MBS session which the UE does not join.
A UE needs to discard MBS data from an MBS sessions which the UE does not join. According to clause 5.13 of TS 38.321, a UE is able to discard a MAC subPDU whose LCID value is not configured. Therefore, we think that when a UE receives a MAC PDU for its MAC entity’s G-RNTI or a MAC PDU intended for MTCH, UE is supposed to discard a MAC subPDU whose LCID value is not configured (i.e. the MAC subPDU belongs to an MBS session which the UE does not join) and UE is supposed to receives to receive a MAC subPDU whose LCID value is configured. It would be better to capture this UE behavior in clause 5.13 of TS 38.321. In case of PTP retransmission for PTM initial transmission, the MAC PDU is intended for MTCH when a UE receives a MAC PDU for its MAC entity’s C-RNTI.
Proposal 2. UE discards a MAC subPDU in a received MAC PDU for its MAC entity’s G-RNTI or in a received MAC PDU intended for MTCH if its LCID values is not configured, and this UE behaviour is captured in clause 5.13 of TS 38.321.
In addition, when a UE receives a MAC PDU for its MAC entity’s G-RNTI, containing a reserved LCID or an LCID the MAC entity does not support, the UE follows the current UE behavior for a MAC PDU for its MAC entity’s C-RNTI specified in clause 5.13 of TS 38.321, that is, the UE discard the received subPDU and any remaining subPDUs in the MAC PDU.
Proposal 3. When a UE receives a MAC PDU for its MAC entity’s G-RNTI, containing a reserved LCID or an LCID the MAC entity does not support, the UE follows the legacy behaviour for reception of reserved LCID or not supported LCID specified in clause 5.13 of TS 38.321.
2.2	DRX for MBS
HARQ RTT Timer handling for case of disabled HARQ feedback and no feedback
The following is agreed in RAN2-116-e meeting.
	[050] For group common PTM Multicast HARQ PUCCH resources (NACK only feedback), the same group of UEs have aligned HRAQ RTT and DL Re-Tx timer configuration. HARQ RTT timer counting starts from end of common PUCCH resource based NACK transmission (i.e. same as Unicast DRX behaviour). FFS for case of disabled HARQ FB.


During the discussion about implementing the above-mentioned agreement, the following editor’s note is captured in clause 5.7b of 38.321 running CR for NR MBS [2]. 
	Editor’s note: FFS how to start the RTT timer when no feedback is transmitted in NACK only case.


There are three cases when no feedback is transmitted.
1) Decoding successes in NACK only case
2) Decoding successes in disabled HARQ FB case
3) Decoding fails in disabled HARQ FB case
In case 1) and 2), regardless of whether drx-HARQ-RTT-TimerDL-PTM starts or not drx-RetransmissionTimerDL-PTM does not start because decoding is successful.
Observation 2. drx-RetransmissionTimerDL-PTM does not start if decoding is successful regardless of whether drx-HARQ-RTT-TimerDL-PTM starts or not both in NACK only case and in disabled HARQ FB case.
In case 3), we don’t think that it is intended that a UE with disabled HARQ FB is required to receive HARQ retransmission triggered by other UE(s) monitoring the same G-RNTI. Even the HARQ retransmission is not guaranteed because it fully depends on other UE’s reception result. It seems inefficient to force the UE with disabled HARQ FB to monitor PDCCH for reception of HARQ retransmission by the specification. It is truly up to UE implementation for a UE with disabled HARQ FB to try receiving HARQ retransmission and the Active time of MBS DRX needs not to be additionally extended for that in the specification.
Observation 3. For a UE with disabled HARQ FB, the HARQ retransmission is not guaranteed because it fully depends on other UE’s reception result. It seems inefficient to force the UE with disabled HARQ FB to monitor PDCCH for reception of HARQ retransmission by the specification.
Proposal 4.	It is up to UE implementation for a UE with disabled HARQ FB to try receiving HARQ retransmission.
Then, it is the simplest way to cover all the case that drx-HARQ-RTT-TimerDL-PTM does not start when no transmission carrying the DL HARQ FB or drx-HARQ-RTT-TimerDL-PTM starts after transmission carrying the DL HARQ FB. This is no impact on the following current implementation [2].
	When multicast DRX is configured for a G-RNTI or G-CS-RNTI, the MAC entity shall for this G-RNTI or G-CS-RNTI:
1>	if a MAC PDU is received in a configured downlink multicast assignment:
2>	start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
 Editor’s note: FFS how to start the RTT timer when no feedback is transmitted in NACK only case.



Proposal 5.	drx-HARQ-RTT-TimerDL-PTM does not start when no transmission carrying the DL HARQ FB (i.e. no impact on the current implantation in 38.321 running CR for NR MBS).
Short DRX cycle
Regarding whether to support short DX cycle or not, we think about two points: multicast traffic characteristic and different reception condition of UEs belonging to the same group. We think that multicast traffic is usually originated from a server (e.g. a media server) and distributed by a network entity (e.g. MB-UPF). Therefore, multicast traffic is usually expected to be well shaped and it is not expected to be unpredictable. It can be covered by long DRX cycle only. UEs in a multicast group are usually in different reception condition. If a UE misses PDCCH, it is possible that the UE may not be in the Active time while other UEs are in the Active time. If short DRX cycle is used, it becomes more difficult to guarantee that all UEs in a group are in the proper state of a MBS DRX operation.
Proposal 6.	Short DRX cycle is not supported.
MBS DRX operation for PTP retransmission
There are two options about DRX operation for how UE monitors PTP retransmission according to the agreement in RAN2-116-e meeting.
· Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected. 
· Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected.
For the first PTP retransmission of the initial PTM transmission, option 2 and option 3 work and UE will receive the PTP retransmission. For further PTP retransmissions, the following is analyzed in [6]. For option 2, it is unclear how further PTP retransmissions can be received. Since drx-HARQ-RTT-TimerDL-PTM does not start at reception of PTP retransmission, the UE may not monitor PDCCH for further PTP retransmission. To get drx-HARQ-RTT-TimerDL-PTM started at reception of PTP retransmission, another change needs to be devised and it is expected to cause additional specification impact. For option 3, there is no issue for receiving further PTP retransmission. Unicast/PTP DRX’s RTT timer is started when PTP retransmission is to be received, further PTP retransmissions are received using the unicast/PTP DRX operation. We support option 3.
Observation 4. Option 3 works well for further PTP retransmissions. But, with option 2 it is unclear how further PTP retransmissions can be received and additional change may be required.
Proposal 7.	Option 3 of DRX operation for PTP retransmission is supported.
-	Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected.
DRX command MAC CE
There are two options about DRX command MAC CE for multicast DRX according to the agreement in RAN2-116-e meeting.
· Option 2b: use a DRX command MAC CE per multicast DRX operation (i.e. per G-RNTI basis)
· Option 3: neither legacy DRX command MAC CE nor new DRX command MAC CE is used for multicast DRX, i.e. no DRX command MAC CE for multicast DRX.
When a UE missed DRX command MAC CE, there is no issue in reception of data. But, the UE do not achieve power saving gain by DRX command MAC CE. Considering that UEs in a multicast group are in different reception condition, the power saving gain is not guaranteed for the multicast group. We think that the gain is not much and prefer option 3. 
Proposal 8.	Option 3 of DRX command MAC CE is supported.
-	Option 3: neither legacy DRX command MAC CE nor new DRX command MAC CE is used for multicast DRX, i.e. no DRX command MAC CE for multicast DRX.

3.	Conclusion
This document discusses how to handle a MAC subPDU belonging to an MBS session which the UE does not join.
Observation 1. If NW maps MBS sessions to the same G-RNTI only when UEs do not receive uninterested data on the G-RNTI, the chances of one-to-many mapping are reduced very much and reconfiguration signalling for those mappings are expected to be frequent.
Proposal 1. One-to-many mapping between G-RNTI and MBS sessions should not be restricted to a mapping where a UE does not receive uninterested data from an MBS session which the UE does not join.
Proposal 2. UE discards a MAC subPDU in a received MAC PDU for its MAC entity’s G-RNTI or in a received MAC PDU intended for MTCH if its LCID values is not configured, and this UE behaviour is captured in clause 5.13 of TS 38.321.
Proposal 3. When a UE receives a MAC PDU for its MAC entity’s G-RNTI, containing a reserved LCID or an LCID the MAC entity does not support, the UE follows the legacy behaviour for reception of reserved LCID or not supported LCID specified in clause 5.13 of TS 38.321.
Observation 2. drx-RetransmissionTimerDL-PTM does not start if decoding is successful regardless of whether drx-HARQ-RTT-TimerDL-PTM starts or not both in NACK only case and in disabled HARQ FB case.
Observation 3. For a UE with disabled HARQ FB, the HARQ retransmission is not guaranteed because it fully depends on other UE’s reception result. It seems inefficient to force the UE with disabled HARQ FB to monitor PDCCH for reception of HARQ retransmission by the specification.
Proposal 4.	It is up to UE implementation for a UE with disabled HARQ FB to try receiving HARQ retransmission.
Proposal 5.	drx-HARQ-RTT-TimerDL-PTM does not start when no transmission carrying the DL HARQ FB (i.e. no impact on the current implantation in 38.321 running CR for NR MBS).
Proposal 6.	Short DRX cycle is not supported.
Observation 4. Option 3 works well for further PTP retransmissions. But, with option 2 it is unclear how further PTP retransmissions can be received and additional change may be required.
Proposal 7.	Option 3 of DRX operation for PTP retransmission is supported.
-	Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected.
Proposal 8.	Option 3 of DRX command MAC CE is supported.
-	Option 3: neither legacy DRX command MAC CE nor new DRX command MAC CE is used for multicast DRX, i.e. no DRX command MAC CE for multicast DRX.

The text proposal is a way to implement the above-mentioned Proposal 2 and Proposal 3.

4.	Text Proposal
[bookmark: _Toc46490344][bookmark: _Toc52752039][bookmark: _Toc52796501][bookmark: _Toc76574184]5.13	Handling of unknown, unforeseen and erroneous protocol data
When a MAC entity receives a MAC PDU for the MAC entity's C-RNTI or CS-RNTI, or by the configured downlink assignment, or G-RNTI, containing a Reserved LCID or eLCID value, or an LCID or eLCID value the MAC Entity does not support, the MAC entity shall at least:
1>	discard the received subPDU and any remaining subPDUs in the MAC PDU.
When a MAC entity receives a MAC PDU for the MAC entity's C-RNTI or CS-RNTI, or by the configured downlink assignment, or G-RNTI, containing an LCID or eLCID value which is not configured, the MAC entity shall at least:
1>	discard the received subPDU.
When a MAC entity receives a MAC PDU on SL-SCH containing a Reserved LCID value for broadcast or groupcast, or an LCID value which is not configured, the MAC entity shall:
1>	discard the received subPDU.
Skipped…
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