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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#116-e meeting, various agreements on MBS UP were made [1].
In this document, we concentrate on the remaining open issues left in last meeting. And our proposals are summarized in section 3.
Discussion
2.1 Radio Bearer
2.1.1 PDCP
2.1.1.1 HFN/SN Notification
Issue description:
	If needed (pending RAN2 conclusion on PDCP SR), HFN (maybe together with related PDCP SN) should be indicated by the gNB for PTM PDCP state variables setting via RRC.


Analysis:
In previous meeting, two issues were identified that if HFN is not sent to the UE:
· Security issue;
· HFN mismatching in PDCP status report;
SA3 indicates that there is no security issue when HFN desynchronization happens between the UE and gNB [2]. So we only focus on the HFN mismatching issue. It is agreed that the UE will trigger PDCP status report to the network when MBS bearer type change happens. In accordance to PDCP specification, the UE will report FMC (First Missing COUNT) in the PDCP status report. Therefore, HFN together with SN which composes COUNT is needed to construct PDCP status report. If HFN is not signaled to the UE, the UE behavior on how to set the FMC field has to be specified to avoid ambiguity. Otherwise, there is risk that the network can’t figure out the correct HFN. Another disadvantage for the case only HFN is indicated is that HFN desynchronization may happen due to the transmission delay between RRC singaling and the PDCP PDU. Consequently, deciphering may fail. Therefore, it is proposed to notify SN together with HFN by signaling.
[bookmark: _Toc92355121]Proposal 1: SN together with HFN is indicated by RRC signaling.
2.1.1.2 PDCP sublayer for MCCH
Issue description:
	It is FFS whether PDCP sublayer is needed for MCCH.



Analysis:
PDCP provides functions such as (de-)compression, (de-)cipher, integrity protection and etc. For MCCH, which is used to transfer control signaling for MBS, these functions are not used. Therefore, it is proposed that:
[bookmark: _Toc92355122]Proposal 2: PDCP sublayer is not needed for MCCH.
2.1.1.3 pdcp-SN-Size for broadcast MTCH
Issue description:
This issue has not been captured in the OI list. But it is still FFS how to configure the default value for pdcp-SN-Size for broadcast MTCH.
Analysis:
In PDCP, there are two values can be configured for PDCP-SN-Size: 12bits and 18bits.
[bookmark: _GoBack]From our perspective, 12bits PDCP SN is enough for broadcast MBS MTCH due to the reason that there may be not so large data amount for MBS broadcast transmission.
[bookmark: _Toc92355123]Proposal 3: The default value of PDCP-SN-Size for broadcast MTCH is 12bits.
2.1.1.4 t-Reordering for broadcast MTCH 
Issue description:
	For broadcast, it is FFS whether t-Reordering (in PDCP configuration) is needed pending to RAN1’s discussion on blind retransmission.


Analysis：
In RAN1, there is no conclusion on network based HARQ retransmission, i.e. HARQ blind retransmission. And RAN1 has claimed the competition of RAN1 work. Therefore, it is proposed that. 
[bookmark: _Toc92355124]Proposal 4: For broadcast, the value of t-Reordering is zero.
2.1.1.5 The initial value of RX_DELIV
Issue Description:
	FFS on the other options of setting the initial value of RX_DELIV to a value before RX_NEXT, e.g. due to HFN desync.


Analysis:
It has been agreed in RAN2#116 meeting that:
	· 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.



And this has been captured in the running CR [4] that 
	This state variable indicates the COUNT value of the first PDCP SDU not delivered to the upper layers, but still waited for. The initial value is 0, except for sidelink broadcast and groupcast, and for SRBs configured with state variables continuation, and for MRBs. For NR sidelink communication for broadcast and groupcast, the initial value of the SN part of RX_DELIV is (x – 0.5 × 2[sl-PDCP-SN-Size–1]) modulo (2[sl-PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU. For MRBs, the initial value of the SN part of RX_DELIV is set to a value before RX_NEXT, e.g. (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. For target SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding source SRB. For source SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding target SRB.


We think HFN desync issue can be solved by sending HFN and SN to the UE by RRC signaling. Hence, it is proposed that:
[bookmark: _Toc92355125]Proposal 5:.Confirm that the initial value of the SN part of RX_DELIV is set to (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.
2.1.2 MRB ID space 
Regarding MRB  ID, it was agreed that:
· Single bearer ID is used for each Multicast RB. 
And FFS was left for whether DRB ID space can be shared with MRB ID.
· FFS whether DRB ID space can be shared with MRB ID.
In order to facilitate the discussion, we want to firstly clarify the definitions for:
· shared DRB ID space with MRB ID;
· separate DRB ID space with MRB ID;
Similar to the clarification in email [3], we make the following definitions:
Shared DRB ID space with MRB ID: RB IDs PTP MRB/unicast DRB and PTM MRB are in the same DRB ID pool, in which a same DRB ID value cannot be used twice for both PTM MRB and PTP MRB/Unicast DRB.;
Separate DRB ID space with MRB ID: RB IDs of PTP MRB/DRB and PTM MRB are in different RB ID pool, in which a same RB ID value can be used for twice for both PTM MRB and PTP MRB/Unicast DRB.
If the DRB ID space is shared with MRB ID, one of the advantages is that it gives the flexibility to the network configuration. In this case, the gNB may dynamically use RB ID values within DRB ID space for MRBs, and the MBR IDs can be different among different gNBs.
However, if partial DRB IDs are occupied by MBS, the RB IDs for unicast will decrease. This may bring negative impacts to performance of unicast transmission. Besides, in reconfiguration with sync procedure, the inconsistency of RB ID assignment may happen between source gNB and target gNB which is illustrated in Figure 1. In this case, the IDs which are configured for MRBs are used as DRB ID in the target gNB. So when the UE moves to the target gNB, the UE has to release the MRBs in source gNB. This definitely brings data loss. 


Figure 1: illustration of issue when shared DRB ID space with MBS
Therefore, it is proposed that:
[bookmark: _Toc82508223][bookmark: _Toc85717087][bookmark: _Toc92355126]Proposal 6: MBR ID space is separate from DRB ID space.
2.2 RLC
2.2.1 sn-FieldLength for MCCH
Issue description:
	The default value of sn-FieldLength for MCCH is FFS.


Analysis:
MCCH is used to notify MBS broadcast configuration information to the UE. Change of MCCH information only occurs at specific radio frames. It has been captured in RRC running CR that MCCH is RLC UM. So SN field is only needed for segmented RLC UM PDU. Therefore, it is not necessary to define large value for SN length. It is suggested that:
[bookmark: _Toc92355127]Proposal 7: The default value of sn-FieldLength for MCCH is 6bits.
2.3 MAC
2.3.1 Handling of MAC subPDU
Issue description:
	FFS on handling of the MAC subPDUs that the UE is not interested in.


Analysis:
It was agreed that one G-RNTI can be mapped to multiple MBS session. Therefore, it may happen that the UE receives one MAC PDU of the same G-RNTI which contains MAC subPDUs which the UE is not interested in.
One MBS session can be mapped to multiple MRBs. And MRB and logical channel ID is one-to-one mapping. Hence, the UE can identify which MBS session the UE is interested in via logical channel IDs. For instance, when the UE receives one MAC PDU of MRB, it can deliver the MAC subPDUs to the upper layer with the configured logical channel ID for MRBs. Regarding the MAC subPDU with the logical channel ID not configured for MRBs in the same MAC PDU, the UE can discard these subPDUs.
[bookmark: _Toc92355128]Proposal 8: The UE can discard the MAC subPDUs that the UE is not interested in per the existing mechanism, no addition TS impact on this.
2.3.2 DRX
2.3.2.1 Short DRX cycle
This issue has been discussed in the email discussion [5]. Short DRX cycle allows the UE to go to sleep or wake up via short duration. It is beneficial to reduce the latency of the traffic. However, the DRX pattern and G-RNTI is one-to-one mapping. To keep simplicity, it is proposed that:
[bookmark: _Toc92355129]Proposal 9: Short DRX cycle is not supported in MBS.
2.3.2.2 DRX command MAC CE
Issue Description:
	FFS to support DRX Command MAC CE for MBS DRX.


Analysis:
DRX MAC CE command is used to indicate the UE to go to sleep. It is helpful to reduce power consumption especially when the network is aware of there is no downlink transmission. However, it has been agreed that one-to-many mapping between G-RNTI and MBS session. If some of the MBS sessions mapping to the same G-RNTI are still ongoing, the network can only send the DRX command MAC CE when all the MBS sessions stop. So the benefits are marginal.
[bookmark: _Toc92355130]Proposal 10: DRX command MAC CE is not supported in MBS.
2.3.2.3 Active Time in MBS
Issue Description:
	FFS other condition to define the Active Time.


Analysis:
In current MAC CR, the Active Time is defined as:
	-	drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimer-DL-PTM for this G-RNTI or G-CS-RNTI is running;


For unicast DRX, the Active Time is defined as:
-	case a: drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; 
-	case b: drx-RetransmissionTimerDL or drx-RetransmissionTimerUL is running on any Serving Cell in the DRX group; 
-	case c: ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; 
-	case d: a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); 
-	case e: a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble.
Wherein, case a and case b align with the Active Time definition for multicast MBS. For case c, d and e, RA and SR procedures are considered. For MBS, it may happen that PDCP status report is triggered due to bearer type change. And different from LTE, RLC AM mode can be supported for PTP mode, so RLC status report can also be triggered uplink. Hence, there may be transmissions for MBS uplink via PTP AM. When there is no UL grant available, SR or RA may be triggered. However, the PDCCH is scrambled by C-RNTI for PTP AM. Hence, even the UE has to monitor PDCCH during the DRX procedure due to the SR/RA triggered by the MBS uplink transmission, the UE needs to monitor PDCCH scrambled with C-RNTI. So there is no necessity to define Active Time related to SR/RA procedure for multicast DRX procedure.
[bookmark: _Toc92355131]Proposal 11: No new condition for Active Time for multicast MBS is supported in MBS.
2.3.2.4 HARQ RTT
Issue Description:
	FFS how to start the RTT timer when no feedback is transmitted in NACK only case.

	FFS to HARQ disable or HARQ is not configured case for MBS.



Analysis:
Based on the current running CR, it is stated that:
	1>	if a MAC PDU is received in a configured downlink multicast assignment:
2>	start the drx-HARQ-RTT-Timer-DL-PTM for the corresponding multicast HARQ process in the first symbol after the end of the corresponding transmission carrying the DL multicast HARQ feedback or after the end of PUCCH transmission configured for NACK only based feedback if enabled;


When the MAC PDU is decoded successfully, no feedback will be transmitted in NACK only case. 
Besides, it was agreed in RAN1#107e meeting that [6]:
	Agreement
Support enabling/disabling HARQ-ACK for NACK-only based feedback. 
· The relevant agreements made for ACK/NACK based feedback can be extended for the support of NACK-only, including:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI and the configuration is per G-RNTI.
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled and the configuration is per G-RNTI.


Based on the RAN1 agreements, it can be seen that both RRC and DCI and configure whether HARQ-ACK feedback can be enabled or disabled. When HARQ-ACK feedback is disabled, like the case above, i.e. no feedback is triggered. Hence, it is needed define when to start HARQ RTT timer when no HARQ-ACK feedback is triggered.
One straightforward solution is to start HARQ RTT timer at the end of PDCCH/PDSCH reception for multicast. When drx-HARQ-RTT-Timer-DL-PTM expires and the packet is not successfully decoded, drx-RetransmissionTimer-DL-PTM will be started.
Hence, it is proposed that:
[bookmark: _Toc92355132]Proposal 12: When no HARQ feedback is transmitted in NACK only case or HARQ feedback is disabled, drx-HARQ-RTT-Timer-DL-PTM is started at the end of PDCCH/PDSCH reception for multicast.
2.3.2.5 CSI and SRS reporting due to MBS DRX
Issue Description:
	FFS to CSI and SRS reporting due to MBS DRX.


Analysis:
For unicast DRX, CSI/SRS reporting follows the principles below:
· if the UE is not in DRX Active Time, the UE is not required to transmit periodic SRS, semi-persistent SRS, CSI on PUCCH and semi-persistent CSI configured on PUSCH;
· when csi-Mask is setup, if drx-onDurationTimer is not running for current symbol n, the UE is not required to report CSI on PUCCH;
· when DCP is configured, if ps-TransmitPeriodicL1-RSRP is not configured with value true, the UE will not report periodic CSI that is L1-RSRP on PUCCH;
· when DCP is configured, if ps-TransmitOtherPeriodicCSI is not configured with value true, the UE will not report periodic CSI that is not L1-RSRP on PUCCH.
For MBS, it was agreed that DRX pattern and G-RNTI is one-to-one mapping. Therefore, the UE will maintain multiple DRX patterns apart from unicast DRX. If CSI/SRS report is considered for MBS, the UE behavior will be quite complex. Hence, it is proposed:
[bookmark: _Toc92355133]Proposal 13: SRS/CSI reporting is not considered in MBS DRX pattern.

2.3.2.6 PTP for PTM retransmission
Issue Description:
	FFS to PTP for PTM retransmission case.


Analysis:
In the email discussion, the case PTP for PTM HARQ retransmission is discussed. Regarding when the UE monitors the UE specific PDCCH/C-RNTI, 3 options are provided. But it was undecided between option 2 and option 3.
· 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 monitor 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.
Some companies point out that, drx-RetransmissionTimer-DL-PTM will not be started again when PTP HARQ retransmission(s) which is addressed by C-RNTI is received, or we need to change e.g. drx-RetransmissionTimer-DL-PTM is started if PTP retransmission is received. But for subsequent retransmsisions via PTP which are scheduled by PDCCH scrambled by C-RNTI, unicast DRX can be used.
In order to make sure MBS DRX and unicast DRX are independent, we propose that:
[bookmark: _Toc92355134]Proposal 14: Option 2 is supported for the case PTP for PTM retransmission case.
2.3.3 HARQ process for MCCH/MTCH
Issue Description:
	FFS whether dedicated broadcast HARQ processes are used for MCCH and MTCH? 


Analysis:
It was undecided by RAN1 whether one dedicated HARQ process is used for MCCH and MTCH [7]. From RAN2’s perspective, if dedicated HARQ processes are introduced for MBS broadcast, it may bring negative impacts to the power consumption and device hardware. On the other hand, if shared HARQ process is used, the MCCH/MTCH data can’t be processed if all the HARQ processes are occupied. In order to minimize the specification impacts, we think one simple solution is to leave this to UE implementation. 
Therefore, it is proposed that:
[bookmark: _Toc92355135][bookmark: _Toc91768412]Proposal 15: it is up to UE implementation on whether dedicated broadcast HARQ processes are used for MCCH and MTCH.

3 Conclusion
In this document, we analyse remaining UP issues for MBS, we propose that:
Proposal 1: SN together with HFN is indicated by RRC signaling.
Proposal 2: PDCP sublayer is not needed for MCCH.
Proposal 3: The default value of PDCP-SN-Size for broadcast MTCH is 12bits.
Proposal 4: For broadcast, the value of t-Reordering is zero.
Proposal 5:.Confirm that the initial value of the SN part of RX_DELIV is set to (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.
Proposal 6: MBR ID space is separate from DRB ID space.
Proposal 7: The default value of sn-FieldLength for MCCH is 6bits.
Proposal 8: The UE can discard the MAC subPDUs that the UE is not interested in per the existing mechanism, no addition TS impact on this.
Proposal 9: Short DRX cycle is not supported in MBS.
Proposal 10: DRX command MAC CE is not supported in MBS.
Proposal 11: No new condition for Active Time for multicast MBS is supported in MBS.
Proposal 12: When no HARQ feedback is transmitted in NACK only case or HARQ feedback is disabled, drx-HARQ-RTT-Timer-DL-PTM is started at the end of PDCCH/PDSCH reception for multicast.
Proposal 13: SRS/CSI reporting is not considered in MBS DRX.
Proposal 14: Option 2 is supported for the case PTP for PTM retransmission case.
Proposal 15: it is up to UE implementation on whether dedicated broadcast HARQ processes are used for MCCH and MTCH.
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