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1 Introduction
This paper discusses MBS group scheduling RAN2 related aspects, including mapping between G-RNTI and MBS session, MBS QoS flow remapping, multiplexing/de-multiplexing of different logical channels, MBS logical channel, MBS DRX operation, UE inactive time monitoring.
2 Discussion
Mapping between MBS session and G-RNTI
Regarding the group-common PDCCH and group-common PDSCH used for MBS, the PTM transmission is defined as:
-	PTM Transmission: gNB delivers a single copy of MBS data packets to a set of UEs, e.g., gNB uses group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI.
However, the mapping between G-RNTI and MBS session needs further discussion. In LTE SC-PTM, there is one-to-one mapping between TMGI and G-RNTI that is one-to-one mapping between MBS session and G-RNTI. If many-to-one mapping between MBS sessions and G-RNTI is allowed, it could cause UE to monitor PDCCH with the G-RNTI for a non-interested MBS session unnecessarily. 
Support one-to-one mapping between G-RNTI and MBS session.
SDAP header
One open issue is whether SDAP header is needed or not. The current DL SDAP header includes RDI, RQI and QFI. All the three fields are used for reflective QoS flow to DRB mapping. Since reflective QoS flow to DRB mapping is not supported in MBS, the three fields in the DL SDAP header are not needed. We do not see any other new field is needed. Then the SDAP header is not needed for MBS.
SDAP header is not needed for NR MBS.
Logical Channels
In last meeting, it was agreed that the two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS delivery mode 2. According to the agreement, it is straight forward to have MCCH and MTCH logical channels for NR MBS delivery mode 2. Both MCCH and MTCH should be mapped to DL-SCH.
For NR MBS delivery mode 1, the dedicated RRC message may be used to provide PTM related configuration. The RRC message should be carried by DCCH. Regarding traffic logical channel, there are several options: DTCH, MTCH, or new multicast logical channel.
Both MCCH and MTCH for NR delivery mode 2 are mapped to DL-SCH.
For delivery mode 1, it is FFS which logical channel, DTCH or MTCH or new multicast traffic channel, is used.
Multiplexing/de-multiplexing of different logical channels
It is still FFS for PTM if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS. There are several cases on multiplexing/de-multiplexing regarding PTM:
-	Option 1: multiplexing/de-multiplexing of logical channels of PTM and PTP;
-	Option 2: multiplexing/de-multiplexing of different logical channels of PTM associated with same G-RNTI;
-	Option 3: multiplexing/de-multiplexing of different logical channels of PTM associated with different G-RNTI.
One of problems of option 1 and option 3 is that the UE needs to monitor all possible scheduling occasions for all related UEs or all related G-RNTIs, which may cause more power consumption. And in order the UE can detect the TBs correctly, the network and UE needs to coordinate the used G-RNTI for scrambling and descrambling. Option 1 and option 3 have a big complexity.
Multiplexing/de-multiplexing of different logical channels of PTM associated with same G-RNTI is supported.
The following cases should not be supported:
· multiplexing/de-multiplexing of logical channels of PTM and PTP;
· multiplexing/de-multiplexing of different logical channels of PTM associated with different G-RNTI.
MBS DRX
DRX is a key feature for power saving in the UE. It allows the UE to stop monitoring PDCCH during periods of time when there is no data activity, thereby saving power. In LTE there is one DRX operation for unicast traffic and one DRX operation for each G-RNTI/SC-MTCH for SC-PTM. As DRX is a fundamental component to save UE power, it should also be supported for MBS specific DRX operation per G-RNTI.
Support MBS specific DRX operation per G-RNTI.
There is a difference in the unicast DRX operation and the SC-PTM DRX operation. The SC-PTM DRX operation does not support functionality related to HARQ timers and retransmission timers. The existing HARQ and retransmission related timers include:
-	drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission.
-	drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received.
However, NR MBS supports HARQ feedback and retransmission as agreed by RAN1. Similar HARQ RTT timer and retransmission timer should be configured per MBS DRX operation. For NR MBS, the initial transmission may be scheduled by common PDCCH scrambled by G-RNTI in a PTM way, while the retransmission may be scheduled by a specific PDCCH scrambled by C-RNTI in a PTP way. Assuming HARQ retransmission is performed only in PTP way (the retransmission over PTM way is pending to RAN1 discussion), the UE should monitor PDCCH for the G-RNTI when on duration timer and inactivity timer are running and the UE should monitor PDCCH for the C-RNTI when retransmission timer is running. 
HARQ RTT timer and retransmission timer should be configured per MBS DRX operation.
UE monitors PDCCH for the G-RNTI when on duration timer and inactivity timer are running and monitors PDCCH for the C-RNTI when retransmission timer is running. 
Data inactivity monitoring and timer
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]The UE can initialize an RRC Release upon dataInactivityTimer expiry to avoid the state mismatch between UE and gNB. The dataInactivityTimer is configured by RRC message. The UE behaviour regarding the dataInactivityTimer is defined in TS 38.321 and TS 38.331.
	[bookmark: _Toc46490371]5.19	Data Inactivity Monitoring (TS 38.321)
The UE may be configured by RRC with a Data inactivity monitoring functionality, when in RRC_CONNECTED. RRC controls Data inactivity operation by configuring the timer dataInactivityTimer.
When dataInactivityTimer is configured, the UE shall:
1>	if any MAC entity receives a MAC SDU for DTCH logical channel, DCCH logical channel, or CCCH logical channel; or
1>	if any MAC entity transmits a MAC SDU for DTCH logical channel, or DCCH logical channel:
2>	start or restart dataInactivityTimer.
1>	if the dataInactivityTimer expires:
2>	indicate the expiry of the dataInactivityTimer to upper layers.
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Upon receiving the expiry of DataInactivityTimer from lower layers while in RRC_CONNECTED, the UE shall:
1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.



According to above description, the UE only monitors data arrival of DTCH logical channel, DCCH logical channel, or CCCH logical channel. When the UE receives a MAC PDU of DTCH logical channel, DCCH logical channel, or CCCH logical channel, it shall start or restart the DataInactivityTimer.
In RAN2#112e it was agreed to support two delivery modes for MBS:
-	Delivery mode 1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
-	Delivery mode 2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
If dataInactivityTimer is configured and the UE which is in RRC_CONNECTED state should also monitor the receiving MAC PDU for logical channels of MBS delivery mode 1, while the UE should not monitor the logical channels of MBS delivery mode 2. 
If dataInactivityTimer is configured, the UE which is in RRC_CONNECTED state should monitor the receiving MAC PDUs for logical channels of MBS delivery mode 1 and not monitor the logical channels of MBS delivery mode 2.
3	Conclusion
In this contribution MBS group scheduling aspects are discussed, and we propose:
1. Support one-to-one mapping between G-RNTI and MBS session.
1. SDAP header is not needed for NR MBS.
1. Both MCCH and MTCH for NR delivery mode 2 are mapped to DL-SCH.
1. For delivery mode 1, it is FFS which logical channel, DTCH or MTCH or new multicast traffic channel, is used.
Multiplexing/de-multiplexing of different logical channels of PTM associated with same G-RNTI is supported.
The following cases should not be supported:
· multiplexing/de-multiplexing of logical channels of PTM and PTP;
· multiplexing/de-multiplexing of different logical channels of PTM associated with different G-RNTI.
Support MBS specific DRX operation per G-RNTI.
HARQ RTT timer and retransmission timer should be configured per MBS DRX operation.
UE monitors PDCCH for the G-RNTI when on duration timer and inactivity timer are running and monitors PDCCH for the C-RNTI when retransmission timer is running.
If dataInactivityTimer is configured, the UE which is in RRC_CONNECTED state should monitor the receiving MAC PDUs for logical channels of MBS delivery mode 1 and not monitor the logical channels of MBS delivery mode 2.

