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1. Introduction

In RAN#86 meeting, a new WI for MBS is approved for R17 NR. Two objectives are specified in WI [1].

The set of objectives includes:
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]

We will focus on reliability of MBS reception in this paper.
2. Discussion on reliability for MBS in RRC_CONNECTED
In NR, the data will loss due to channel condition, so we need some mechanism to reduce the data loss as much as possible, e.g. HAR feedback, repetition, diversity techniques and so on from RAN1, and RLC AM, PDCP duplication from RAN2. In order to improve the reliability further, RAN2 introduce the PDCP duplication with two legs in R15 and introduce PDCP duplication up to 4 legs in R16.
During HO, in order to ensure the lossless HO, NR supports data forwarding from source to target and retransmission based on PDCP status report.
For MBS in RRC_CONNECTED mode UE, we summarized three scenarios to address MBS reliability.

Scenario 1: Due to channel condition and no mobility, no switching between PTM and PTP.
Scenario 2: Due to mobility.
Scenario 3: Due to switching between PTM and PTP.
Proposal 1: The three scenarios resulting in data loss are consider in MBS, i.e. due to channel condition, or Due to channel condition, or Due to switching between PTM and PTP.
Scenario 1: Due to channel condition and no mobility, no switching between PTM and PTP.
For the scenario 1, some RAN1 solutions can be used, e.g. HARQ feedback, repetition, diversity techniques. It is up to RAN1 to decide and design how to use or enhance the current solutions for MBS reliability. In RAN1#102 meeting, RAN1 already agreed to support HARQ feedback and the details are FFS.

	Agreements:

For RRC_CONNECTED UEs, HARQ-ACK feedback is supported for multicast and no additional evaluation is needed to justify this.
· FFS: The detailed HARQ-ACK feedback solutions, e.g., ACK/NACK based, NACK-only based.

· FFS: HARQ-ACK feedback can be optionally disabled and/or enabled.


The RAN1 solutions cannot ensure the lossless but can reduce the data loss. So RLC or PDCP based feedback are proposed by some companies.
Option 1: HARQ feedback

Option 2: RLC based feedback

Option 3: PDCP based feedback

The RLC AM mode bearer, it will trigger the data retransmission after reception of RLC feedback from receive end. It can ensure the lossless. However, the RLC AM is not supported in PTM and RLC UM does not have RLC feedback function. 

If there is lossless requirement for MBS service, only PTP can be configured if MBS reliability rely on RLC AM mode. However, it will restrict the MBS application. 
Proposal 2: RAN2 is kindly asked to confirm the MBS will be configured as PTP transmission if the MBS has lossless requirement.

The PDCP status report is triggered based on following conditions (text copy from 38.323). 
	For AM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-
upper layer requests a PDCP entity re-establishment;
-
upper layer requests a PDCP data recovery;

-
upper layer requests a uplink data switching;

-
upper layer reconfigures the PDCP entity to release DAPS and daps-SourceRelease is configured in TS 38.331 [3].

For UM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:

-
upper layer requests a uplink data switching.


So, the PDCP status report will not be reported randomly, it is based on some conditions. For MBS, it is not clear whether the PDCP status report can be enhanced to support the PDCP feedback to trigger PDCP retransmission for MBS data lossless. For our understanding, if the RLC AM is supported, no need to support the PDCP feedback for MBS reliability. If he RLC UM mode, it is also no need to support PDCP feedback for MBS reliability because the service will allow data loss.
For the ACK/NACK feedback kind of solutions, based on the analysis, the HARQ feedback will be supported as agreed in RAN1 and RLC AM will be supported, it is no need to support PDCP feedback in scenario 1.
Proposal 3: No need to support PDCP based feedback for MBS reliability due to support of HARQ feedback and RLC AM in scenario 1.
Except ACK/NACK feedback kind of solutions, the repetition transmission can also improve the data loss. But it is RAN1 scope and need RAN1 to confirm whether repetition transmission can be used for MBS transmission. 
Proposal 4: Send LS to RAN1, whether repetition transmission can be used for MBS transmission. 

In order to improve the reliability, RAN2 introduce the PDCP duplication with two legs in R15 and introduce PDCP duplication up to 4 legs in R16. For MBS reliability, the PDCP duplication can also be considered. 

In RAN2#111e meeting, RAN2 agree to start with NR SA. For PDCP duplication, we also can start with CA based PDCP duplication.
· Focus initially on NR SA, TBD to what extent other scenarios NR DC, NE DC can be supported. 

Proposal 5: PDCP based duplication can be supported and CA based PDCP duplication is starting point for MBS reliability, FFS the number of legs.
Scenario 2: Due to mobility.

In order to ensure the lossless HO, NR supports data forwarding from source to target and PDCP status report. For scenario 2 in MBS, the data forwarding from source to target and PDCP status report can also be used. 
Proposal 6: Data forwarding from source to target and PDCP retransmission based on PDCP status report are used for MBS reliability during handover.

In LTE, the MBMS reception can be received from neighbour cells, we can see the Table 8.2-1and Table 8.2-2 from TS 36.302. 
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For NR MBS during handover, it is also possible for the UE to receive the MBS service from both source cell and target cell simultaneously.

Proposal 7: UE receives the MBS service from both source cell and target cell simultaneously during handover for reliability.

Scenario 3: Due to switching between PTM and PTP.
If the service delivery progress of PTP is slower than PTM, there is a service data gap when the UE is switched from PTP to PTM. It is necessary to ensure the data in the data gap is also received by the UE, e.g. in below figure.
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There are two solutions to address the issue.

Solution 1: If the UE can receive the PTP and PTM simultaneously for a moment, the data in gap can be received for the UE. In order to ensure to delete the duplicated data and in order delivery to upper layer, the common PDCP for PTM and PTM transmission seems a good choice.

Solution 2: The gNB will ensure there is no data gap when command the UE switching from PTP to PTM. It will limit the time point of switching.

Proposal 8: Both solution 1 (i.e. UE can receive the PTM and PTP simultaneously) and solution 2 (i.e. gNB will ensure there is no data gap when command the UE switching from PTP to PTM.) are considered.

3. Discussion on reliability for broadcast or MBS in RRC_IDLE
For RRC_IDLE/INACTIVE mode UE, the lossless of MBS data reception cannot be guaranteed, due to no RRC connection. But the low data loss can be considered compared with LTE SC-PTM.

Proposal 9: Only low data loss is considered for MBS reception for RRC_IDLE/INACTIVE mode UE, i.e. no lossless requirement.
The ACK/NACK feedback can not work for broadcast kind of MBS. 
MBS data repetition can improve the data loss of MBS reception. In R16 NR-U, the PO support repetition. The same mechanism can be designed for MBS transmission in repetition mode.

Proposal 10: MBS data repetition is supported for broadcast kind of MBS.

When the UE move the cell edge and will perform cell reselection, the SINR of the MBS channel will be low and the MBS reception will be impacted. In order to reduce the data loss of MBS reception, the UE can receive MBS data from both source cell and target cell as handover case.

Proposal 11: UE receives the MBS service from both source cell and target cell during cell resselection.

For SIB reception for RRC_IDLE/INACTIVE mode UE, the UE will measure the SSB to identify the good beam and chose one good beam to receive the PDCCH and with the same beam with PDCCH to receive PDSCH. In R15, the UE will receive the PDSCH from only one beam. In R16 eMIMO, the UE can receive PDSCH from more than one beam if the UE support multiple TRPs. For MBS reception in RRC_IDLE/INACTIVE mode, the UE can receive the PDSCH of MBS from multiple good beam to improve the reliability of MBS reception if the UE capability allows.

Proposal 12: UE can receive the PDSCH of MBS from multiple good beam to improve the reliability if the UE capability allows.
4. Conclusions

Based on the discussion above, we propose:

Proposal 1: The three scenarios resulting in data loss are consider in MBS session, i.e. due to channel condition, or Due to channel condition, or Due to switching between PTM and PTP.
Proposal 2: RAN2 is kindly asked to confirm the MBS will be configured as PTP transmission if the MBS has lossless requirement.

Proposal 5: PDCP based duplication can be supported and CA based PDCP duplication be starting point for MBS reliability, FFS the number of legs.

Proposal 4: Send LS to RAN1, whether repetition transmission can be used for MBS transmission. 

Proposal 5: PDCP based duplication can be supported and CA based PDCP duplication be starting point for MBS reliability, FFS the number of legs.

Proposal 6: Data forwarding from source to target and PDCP status report are used for MBS reliability during handover.

Proposal 7: UE receives the MBS service from both source cell and target cell simultaneously during handover for reliability.

Proposal 8: Both solution 1 (i.e. UE can receive the PTM and PTP simultaneously) and solution 2 (i.e. gNB will ensure there is no data gap when command the UE switching from PTP to PTM.) are considered.

Proposal 9: Only low data loss is considered for MBS reception for RRC_IDLE/INACTIVE mode UE, i.e. no lossless requirement.

Proposal 10: MBS data repetition is supported for broadcast kind of MBS.

Proposal 11: UE receives the MBS service from both source cell and target cell during cell resselection.

Proposal 12: UE can receive the PDSCH of MBS from multiple good beam to improve the reliability if the UE capability allows.
5. Reference
[1]
RP-193248
New Work Item on NR Multicast and Broadcast Services

RAN#86
[2]
TR23.757
Study on architectural enhancements for 5G multicast-broadcast services

[3]
R2-20xxxxx
General considerations for MBS in RRC_CONNECTED

OPPO

10/24


t1
PTP
PTM
Data gap



