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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#112e meeting [1], reliability for Multicast services delivered in RRC_CONNECTED state was discussed. Following excerpt shows the summary:  
	Chairman: Think that most other functions is not dependent on RLC-AM. Furthermore, the scope of the WI is a bit large for the TU allocation, understand similar to Ericsson that reliability can be achieved with mechanisms other than RLC-AM for PTM (but the cost w.r.t resource usage may be different dep on mechanism). Suggest to assume for now that RLC-AM is not supported for PTM. If it is shown to be needed it can be added, i.e. this can be revisited.
	Working assumption: RLC-AM for PTM is not supported (can be revisited but it means that proponents of RLC-AM for PTM need to demonstrate the need, to change this). 
In this contribution, we will discuss how to support high-reliable MBS services with PTM transmission and give analysis and our objections on RLC AM for PTM leg.
2. Discussion
1. 
2. 
2.1.  Reliability of MBS
During last meeting we’ve made the agreement that for MBS with high QoS requirement delivery mode 1 is used, and for MBS with low QoS requirement delivery mode 2 is applied. Reliability is a major factor of QoS. That means for different kind of services, e.g. with different reliability requirements, we don’t need apply same transmission methods. Broadcast transmission is intended to provide service to all UEs in a given service area for the applications which do not require high reliability. PTP and PTM have separate working mechanism. PTP is delivery to a specific UE and easy to reuse legacy techniques to improve reliability such as L1/L2 feedback and retransmission. The key characteristic of PTM is higher resource efficiency. Therefore, if high QoS is required, PTP transmission mode should be considered.
Observation 1: PTP is more suitable to provide high QoS.
The second issue is the resource efficiency of PTP transmission. Of cause, if all UEs in a cell use PTP transmission mode, resource consumption may be multiple times the one of PTM transmission. If only small part of UEs, e.g. in poor link or at cell edge, are indicated with PTP leg activation, rest of UEs continue to use PTM leg only. The resource consumption may be acceptable.

 
Figure 1 PTP activation in cell edge
For UE at cell edge, PTP and PTM simultaneously transmission is used to further improve reliability. gNB may decide to configure/activate UE simultaneous PTP&PTM transmission based on UE reporting, e.g. RRM measurement report. When UE is moving to the edge or hole of the PTM transmission coverage, a measurement report of RSRP or PTM reception sent from UE, gNB is able to know UE is at the edge of PTM coverage and may need increasing reliability by PTP activation. gNB configures/activates UE with PTP leg simultaneously. PTP and PTM legs have a common PDCP entity. And data can be identified by MAC through different RNTI, i.e. C-RNTI for PTP and G-RNTI for PTM. Duplication and re-ordering function can be performed in common PDCP entity to ensure in-order delivery to higher layer. Furthermore, PTP RLC can be configured to RLC AM. RLC status report and retransmission are also carried on PTP leg.
Observation 2: PTP leg activation in cell edge or coverage hole is useful to enhance reliability with an acceptable cost.
When UE is moving to the edge of a PTM transmission area and the radio link quality is very bad, the data loss is increasing. At this situation, a handover is highly probably appearance. For a service with high reliability requirement, it definitely has high lossless handover requirement. It is consensus that PTP is the only way to achieve MBS lossless handover. For lossless handover, supplementary PTP leg is used to send status report and retransmit data to keep service continuity. Based on RRM measurement, a PTP leg is activated for reliability enhancement and preparing for lossless handover. Then reliability and service continuity can both be guaranteed. From the perspective of necessary lossless handover, activation PTP for reliability enhancement is free.
Observation 3: From the perspective of necessary PTP activation for lossless handover at the cell edge, reliability enhancement from PTP activation is free.
Since PTP leg configuration and activation has already been in the current study plan, it is just left to gNB implementation how to configure and activate PTP leg with PTM simultaneously for UEs at cell edge or coverage hole. There are no extra standardized efforts.
Observation 4: It can be left to gNB implementation about PTP activation at cell edge or coverage hole, e.g. no extra standardized efforts.
From the above, we propose:
Proposal 1: Reliability of MBS can be left to gNB implementation, e.g. activate PTP simultaneously in cell edge for both lossless handover and reliability guarantee.
2.2. Rejection on RLC AM for PTM  
In the last RAN2 meeting, some companies proposed to support RLC AM for PTM to guarantee reliability of MBS with high efficiency. But from our understanding, RLC AM for PTM are unproven and are very complicated. RLC AM for PTM is totally new. To support RLC AM for PTM, a new split architecture with common RLC entity may be introduced, and there are no any mature analysis and ready-made reference about the feasibility and effectiveness of this architecture. 
For RLC AM of PTM, gNB should configure dedicated UL RLC channel associated to the DL PTM RLC channel for each UE. Since RLC AM is lossless transmission, gNB has to gather all RLC feedbacks from all UEs in the group. Additionally, we need to reconsider how to maintain the related RLC variables and guarantee consecutive SNs and for gNB how to treat the status report from group of UEs, which are big challenge. 
Multiple UEs may have different reception status and RX windows. The methods of how to treat the status report and how to move the TX window are very complicated like figure below with the assumption of 12-bit RLC SN and window_size to 2048.


Figure 2 Example of PTM RLC AM
Take Figure 2 for example, we assume the size of AM_window is 2048. Different UEs may have different reception status. Even each UE performs current behaviors of RLC AM receiving side, the maintaining of TX window and SN status in NW side will be very complex, uncertained and increased rapidly with the increased UE number. The worse thing is that the common TX throughput will be impacted and decided by the UE with the worst link quality since there is no any SN gap to be permitted in RLC AM mechanism. TX window stall/overflow will be almost decided by the UE with the worst link quality. And current RLC AM mechanism has been developed and proven from 3G to 5G with many evolution and improvements, e.g. deleting MRW (Move Receiving Window) function of 3G which causes large number of CRs and exceptional cases analysis and is proved complexity higher than effects. 
From our understanding, the feasibility and the effect of RLC AM for PTM is unproven. But the complexity and specification efforts are clearly huge. It is difficult to design a workable RLC AM for PTM in the limited timeline of NR MBS. As chairman has suggested RLC-AM for PTM is not supported. In order to complete this WI, it would be better not to repeat the discussion and to confirm the agreement.
Observation 5: RLC AM for PTM is unproven-effective but with huge complicated efforts.
Hence, we propose:
Proposal 2: RAN2 confirms not to support PTM RLC AM in NR MBS.
3. Conclusion
Based on the discussion, we observe and propose the following:
Observation 1: PTP is more suitable to provide high QoS.
Observation 2: PTP leg activation in cell edge or coverage hole is useful to enhance reliability with an acceptable cost.
Observation 3: From the perspective of necessary PTP activation for lossless handover at the cell edge, reliability enhancement from PTP activation is free.
Observation 4: It can be left to gNB implementation about PTP activation at cell edge or coverage hole, e.g. no extra standardized efforts.
Observation 5: RLC AM for PTM is unproven-effective but with huge complicated efforts.
And we propose:
Proposal 1: Reliability of MBS can be left to gNB implementation, e.g. activate PTP simultaneously in cell edge for both lossless handover and reliability guarantee.
[bookmark: _GoBack]Proposal 2: RAN2 confirms not to support PTM RLC AM in NR MBS.
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