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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 RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:

We will focus on the RRC_CONNECTED mode MBS in this paper with following aspects.
· Protocol stack for MBS service;
· Network architecture for MBS service deployment;

· Radio resource allocation for MBS service

2. Protocol stack for MBS service from gNB
In the 5G MBS email discussion #904 [3], the L2 protocol will includes SDAP, PDCP, RLC and MAC. The functions supported for MBS bearer is summarized below according to email discussion.
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mapping from QoS flows to radio bearers

 

transfer of user plane data

 

FFS to support QoS flows to radio bearers remapping

 

RoHC (at least U-mode) can be configured for NR MBS bearers.

 

The reordering and in-order delivery function  is supported for NR MBS.

 

PDCP status reporting and retransmission is needed for NR MBS at least 

in the case of mobility

 

transfer of data (user plane or control plane);

 

maintenance of PDCP SNs;

 

duplicate discarding.

 

FFS for security function and FFS for others.

 

RLC AM is supported for PTP transmission of NR MBS;

 

RLC AM is not supported for PTM transmission of NR MBS

 

RLC UM is supported for PTP transmission of NR MBS.

 

RLC UM is supported for PTM transmission of NR MBS.

 

RLC TM is not supported for PTP/PTM transmission of NR MBS.

 

FFS if multiplexing/de-multiplexing of different logical channels are 

to be supported in MAC for NR MBS.


In TR 23.757, shared PTP or PTM delivery method and Individual delivery method may be used at the same time for a 5G MBS session depending on selected solution [2]. 
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Figure 1: Schematic showing delivery methods
For the shared GTP tunnel for MBS, the L2 protocol for PTM and PTM in air interface is also discussed in the email discussion and the email discussion propose that “Proposal 16: PDCP acts as the anchor for PTP and PTM dynamic switch, i.e. the splitting and converging of MBS traffic transmitted via PTP and PTM is done at PDCP.” So the L2 protocol is as below figure for option 2 from network point of view.
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Option 1: PTM and PTP share the SDAP/PDCP/RLC/MAC
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Option 2: PTM and PTP share the SDAP/PDCP


We see some benefit for shared SDAP/PDCP/RLC/MAC between PTP and PTM, as option 1 in the above figure. 

From network point of view, the PTM transmission is always there due to a group of UE receiving the MBS service. If one UE in the MBS group receive the MBS via PTP, the UE can soft combine the data from PTM and PTM due to relating the same TB for the MBS. Another requirement is that the PTP transmission can be used only for retransmission of PTM. It can reduce the amount of MBS data transmission via PTP link especially for case that the number of PTP is big.
We summarized the Pros. and Cons for the two options.
	
	Pros
	Cons

	Option 1: 

PTM and PTP share the SDAP/PDCP/RLC/MAC
	· It is simple for gNB to handle the MBS PTM data and one or more PTP data.

· There are common PDCP protocol layer, the PDCP recording can be used if PTM and PTP are allowed to receive simultaneously.
	· The TB size will be same between PTM and PTP.

	Option 2: 
PTM and PTP share the SDAP/PDCP
	· There are common PDCP protocol layer, the PDCP recording can be used if PTM and PTP are allowed to receive simultaneously.
	· It is more complex for gNB to handle the PTM data and PTP data separately, especially for the case there are more PTP users in the cell.


Proposal 1: Both option 1 (i.e. PTM and PTP share the SDAP/PDCP/RLC/MAC) and option 2 (i.e. PTM and PTP share the SDAP/PDCP) are agreed as baseline.
3. Protocol stack for MBS service from UE
The UE will receive the PTM or PTP MBS service or both. At the same time, the UE will also receive eMBB unicast. From UE perspective, it is not clear whether the MAC entity is shared with MBS reception and eMBB reception.
· For shared MAC entity, it is simple for UE. But the MRB and DRB will share the same LCID space. It will reduce the maximal number of DRB for eMBB. For unicast MBS reception, the MBS data and eMBB data can be multiplexed in one TB.
· For separate MAC entity, the UE will create two MAC entity in one gNB and seems more complex. But MRB and DRB will have separate LCID space and the maximal number of the DRB for eMBB will not be impact. For unicast MBS reception, the MBS data and eMBB data cannot be multiplexed in one TB.
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Option 1.1: MBS reception and eMBB unicast reception share the MAC entity 

(both PTP and PTM are received)


For simplicity, we prefer the shared MAC entity for eMBB reception and MBS reception.

Proposal 2: There is only one MAC entity shared with MBS reception and eMBB reception for simplicity.
In SC-PTM, the PTM data is dynamic scheduled by DCI scrambled with G-RNTI configured by network in MCCH signalling. For unicast, the data is dynamic scheduled by DCI scrambled with C-RNTI. It is common understanding that the PTM data is dynamic scheduled by DCI scrambled with G-RNTI in NR MBS. For unicast MBS, it is not clear the scheduled DCI is scrambled with G-RNTI or C-RNTI. If G-RNTI is used for unicast MBS scheduling, the search space of the UE should not overlap with the search space with multicast MBS and the network should ensure it.
Proposal 3: The PTM data is dynamic scheduled by DCI scrambled with G-RNTI and PTP data is dynamic scheduled by DCI scrambled with C-RNTI.
4. Bearer ID and LCID space for MBS
For NR, the DRB-Identity value is from 1 to 32. It is unique in UE.
	DRB-Identity ::=                    INTEGER (1..32)


For split bearer, there is only one DRB identity and two LCIDs for the bearer. For anchor PDCP L2 protocol architecture, if PTM and PTP are configured for one UE, it is not clear the bearer id is one or two for PTP and PTM separately. It is also not clear whether it is necessary to define a separate bearer identity space for MBS.

For our understanding, the RB identity is only used to address the bearer and easy to manage the bearers, e.g. release bearers. The MAC layer will identity different leg or service according to LCID. Consider that the PTP and PTM will share the same PDCP, so no need to define 2 bearer ids respectively. 
Considering that the bearer id for PTM will be same for all UEs in the same MBS group. So the bearer id for PTM will not be used for DRB in each UE in MBS group. The shared bearer id with DRB will reduce the space for DRBs especially when many bearers are configured for MBS.

Proposal 4: Only one bearer id is configured for MBS bearer based on anchor PDCP L2 protocol architecture for PTM and PTP and the bearer id space for MBS will be configured separately.

From network point of view, the gNB MAC will not multiplex the RLC PDU of eMBB and PTM MBS because the PTM MBS data is for all UEs of MBS group. So the LCID of PTM leg will unique in each UE. For the same reason as bearer id for PTM, the LCIDs for PTM leg are better reserved from LCIDs for DRB. For PTP leg, it is only for one UE, So the LCID for PTP can be share the same space with DRB and no need to reserve.
Proposal 5: The LCIDs for PTM leg are reserved only for PTM leg. The LCID for PTP leg use the current LCID space for DRB.
5. Network architecture for MBS service deployment
In DC based PDCP duplication and CA based duplication, the UE can receive the data from two serving cells for reliability. Due to the common PDCP anchor point of the two cell and PDCP recording function, the UE receive the data from the two serving cells simultaneously, the reliability is improved. For MBS reception, if the UE can receive the MBS from serving cell and neighbour cells on the cell edge, it also can improve the reliability of MBS reception. There are 3 network architectures options for MBS delivery.
· For DC based MBS delivery, the UE can reach the reliability benefit across gNB.

· For CA based MBS delivery, the UE can reach the reliability benefit in only one gNB.

· For CU/DU based MBS delivery, the UE can reach the reliability benefit in only one gNB.
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Option 1: DC based MBS delivery

Option 2: CA based MBS delivery

Option 3: CU/DU based MBS delivery


Proposal 6: RAN2 is kindly asked to discuss the network architectures for MBS delivery, e.g. DC based MBS delivery, CA based MBS delivery and DU/CU based MBS delivery.
6. Conclusions

Based on the discussion above, we propose:

Proposal 1: Both option 1 (i.e. PTM and PTP share the SDAP/PDCP/RLC/MAC) and option 2 (i.e. PTM and PTP share the SDAP/PDCP) are agreed as baseline.

Proposal 2: There is only one MAC entity shared with MBS reception and eMBB reception for simplicity.
Proposal 3: The PTM data is dynamic scheduled by DCI scrambled with G-RNTI and PTP data is dynamic scheduled by DCI scrambled with C-RNTI.
Proposal 4: Only one bearer id is configured for MBS bearer based on anchor PDCP L2 protocol architecture for PTM and PTP and the bearer id space for MBS will be configured separately.

Proposal 5: The LCIDs for PTM leg are reserved only for PTM leg. The LCID for PTP leg use the current LCID space for DRB.
Proposal 6: RAN2 is kindly asked to discuss the network architectures for MBS delivery, e.g. DC based MBS delivery, CA based MBS delivery and DU/CU based MBS delivery.
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