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1	Introduction
In this paper, we continues to discuss the remaining UP related issues on LCID space, multicast DRC and initial value of PTM PDCP/RLC state variables according to the email discussion [1].
2	Discussion
2.1 LCID space for MRB PTM
In TS 38.321, the following LCID spaces defined: LCID for DL-SCH, LCID for UL-SCH, and LCID for SL-SCH. All LCID spaces are defined from transport channel point of view.
Observation 1: In current MAC spec, all LCID spaces are defined from transport channel point of view.
During the email discussion, the definitions of common LCID space and separate LCID space are clarified as:
-	Common LCID space: LCIDs of PTP MRB/unicast DRB and PTM MRB are in the same LCID space, in which LCID values are different for PTM MRB and PTP MRB/Unicast DRB. 
-	Separate LCID space: LCIDs of PTP MRB/DRB and PTM MRB are using independent LCID space, in which LCID values can be same for PTM MRB and PTP MRB/Unicast DRB.
In the common LCID space, the MTCH of PTM MRB uses the LCID for DL-SCH, i.e., either uses the exiting LCID values (00001-01010) or use the reserved LCID values (01011-01111). In the separate LCID space, the MTCH of PTM MRB uses a separate LCID space e.g., LCID for MTCH. 
Observation 2: Using reserved bits of LCID for DL-SCH is a solution of common LCID space.
As discussed in the email discussion [1], some companies raised one example:
Common LCID space simplifies (HARQ) retransmission handling and allows multiplexing MRB PTP and unicast DRB in the same MAC PDU. Let us consider the following example (assuming the same HARQ process):
1) C-RNTI transmission indicating new data
2) Successful reception by the UE and HARQ ACK
3) G-RNTI transmission 
4) UE fails to decode DCI and reports NACK
5) Network retransmits using C-RNTI
6) UE must assume that it missed the initial transmission because it successfully decoded TB for this HARQ process and NDI is not set but the UE does not know whether the initial transmission has been done with C-RNTI or G-RNTI.
7) If the LCID is same for PTP MRB/DRB and PTM MRB then the UE (MAC) does not know to what RLC entity to pass MAC SDU.
We confirm the scenario is valid. However, the solution relies on RAN1 since it would be better to use L1 signalling to distinguish the initial transmission is done with C-RNTI or G-RNTI. One example is to use 2 bits indication in NDI field, one bit for C-RNTI and the other bit for G-RNTI.
Whether PTM/MRB uses common LCID space or separate LCID space with PTP MRB/DRB is pending to RAN1 discussion.
If common LCID space is used for Multicast PTM and Unicast DRB, many LCIDs can be consumed because LCIDs used for unicast cannot overlap with LCIDs used for Multicast PTM. From this perspective, eLCID may need to be supported. Currently the available LCID values for PTM/MRB are 00001-01010 and 01011-01111. In most, only 15 LCID values can be used for both PTM/MRB and PTP MRB/DRB, which seems not sufficient, thus it would be better to use eLCID for PTM/MRB.
If common LCID space is used, eLCID is applied to MRB PTM.
2.2. UE specific PDCCH/C-RNTI monitoring in Multicast DRX
In RAN1#106e meeting, RAN1 reached a conclusion that 
	Conclusion:
The specification impact of having a new Type-x CSS for GC-PDCCH in RRC_CONNECTED state can be studied and discussed further.



That means that the PTM transmission is much possible to have a specific CSS. That means that the PTM transmission may very likely apply a specific CSS. In other words. GC-PDCCH/G-RNTI and UE specific PDCCH/C-RNTI may very likely apply different search spaces. Then, whether a UE needs to always monitor UE specific PDCCH/C-RNTI in Multicast DRX active time needs to be discussed. For a UE, the data transmission may have:
- PTM transmission, that is over GC-PDCCH scrambled by G-RNTI;
- PTP for PTM HARQ retransmission, that is over UE specific PDCCH scrambled by C-RNTI;
- PTP transmission and unicast transmission, that is over UE specific PDCCH scrambled by C-RNTI.
It is clear that case 1 uses MBS DRX and case 3 uses unicast DRX. However, it is not clear for case 2. And the agreements made in last meeting only cover case 1 and case 3.
For case 2 PTP for PTM HARQ retransmission, there are three options (taking the option 3 provided by Samsung into account):
-	Option 1: the UE monitors UE specific PDCCH/C-RNTI when either drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimerDLPTM are running. 
-	Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running. For example, when drx-onDurationTimerPTM and drx-InactivityTimerPTM are running but drx-RetransmissionTimerDLPTM is not running, the UE does not monito UE specific PDCCH/C-RNTI.
-	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.
We agree that the multicast DRX should be independent from the unicast DRX. On the other hand, the unicast DRX operation may be affected by the multicast PTM transmission, considering the C-RNTI based retransmission. If PTP for PTM HARQ retransmission is enabled, it is not reasonable to wait the unicast DRX-ON opportunity to perform C-RNTI based retransmission.
Observation 3: It is not reasonable to wait unicast DRX-on opportunity for PTP of PTM HARQ retransmission.
Both option 2 and option 3 can work. Option 3 can reuse the legacy unicast DRX as much as possible and less specification impact and there is no need to align the start of DRX RTT timer for each multicast UE for PTP retransmission and gNB can have more flexibility for scheduling of PTP retransmission. 
UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer is started when PTP for PTM HARQ retransmission is expected.
2.3. Initial value of PTM PDCP/RLC state variables
With respect to the initialization of PDCP state variable for PTM reception, i.e. RX_NEXT and RX_DELIV, it seems common understanding that the SN part of RX_NEXT shall be initialized as (x +1) modulo (2[PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU. On the other hand, RAN2 still needs to decide if RX_DELIV shall be initialized as either:
· Option 1: the initial value of RX_DELIV is set to a value before RX_NEXT, e.g. the initial value of the SN part of RX_DELIV is (x – 0.5 × 2[PDCP-SN-Size–1]) modulo (2[PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU, which is similar to sidelink broadcast/groupcast;
· Option 2: the initial value of RX_DELIV is set to the same as RX_NEXT
In NR/LTE SL, the similar discussion has taken place, and since LTE Release 15 SL the SN part of RX_DELIV is initialized to be (first-received-SN – 0.5 × 2[PDCP-SN-Size–1]) modulo (2[PDCP-SN-Size]). The reason is that PDCP duplication was firstly introduced in LTE Release 15 SL, meaning PDCP reordering is needed and setting RX_DELIV somewhere before RX_NEXT is beneficial. Moreover, setting RX_DELIV half reordering window before RX_NEXT seems one way to allow a certain level of PDCP packet reordering without worrying much about packets long time ago, which was accepted by companies. NR SL simply follows LTE SL conclusion even though PDCP packet duplication is not supported in NR SL yet, since it does not harm and is future proof. 
As for MBS PTM reception,  setting the initial value of RX_DELIV before RX_NEXT is still beneficial to avoid some packet loss especially considering possible PDCP duplication. For the sake of progress and as one way to compromise, RAN2 can try to agree it is upon UE implementation to set the initial RX_DELIV to a value same or before than RX_NEXT.
For PDCP state variable initialization, as compromise, RAN2 tries to agree it is upon UE implementation to set the initial RX_DELIV to a value same as or before RX_NEXT.
As for initialization of RLC state variables for PTM reception, i.e.  RX_Next_Reassembly and RX_Next_Highest, it seems common understanding that RX_Next_Highest shall be initialized as SN of the first received UMD PDU containing an SN. On the other hand, RAN2 still needs to decide whether RX_Next_Reassembly shall be initialized same as SN of the first received UMD PDU containing an SN following NR SL conclusion, or RX_Next_Reassembly shall be initialized as a value smaller than SN of the first received UMD PDU containing an SN. 
Similar as the discussion for PDCP, we believe setting the initial RX_Next_Reassembly value before RX_Next_Highest is beneficial to avoid some packet loss even though we agree the motivation is not strong. For the sake of progress and as one way to compromise, RAN2 can try to agree it is upon UE implementation to set the initial RX_Next_Reassembly to a value no larger than RX_Next_Highest.
For RLC state variable initialization, as compromise, RAN2 tries to agree it is upon UE implementation to set the initial RX_Next_Reassembly to a value same as or before RX_Next_Highest.
3	Conclusion
This contribution discusses the remaining UP related issues on LCID space, multicast DRC and initial value of PTM PDCP/RLC state variables. The following observations and proposal are made:
Observation 1: In current MAC spec, all LCID spaces are defined from transport channel point of view.
Observation 2: Using reserved bits of LCID for DL-SCH is a solution of common LCID space.
Observation 3: It is not reasonable to wait unicast DRX-on opportunity for PTP of PTM HARQ retransmission.
1. Whether PTM/MRB uses common LCID space or separate LCID space with PTP MRB/DRB is pending to RAN1 discussion.
1. If common LCID space is used, eLCID is applied to MRB PTM.
1. UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer is started when PTP for PTM HARQ retransmission is expected.
1. For PDCP state variable initialization, as compromise, RAN2 tries to agree it is upon UE implementation to set the initial RX_DELIV to a value same as or before RX_NEXT.
1. For RLC state variable initialization, as compromise, RAN2 tries to agree it is upon UE implementation to set the initial RX_Next_Reassembly to a value same as or before RX_Next_Highest.
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