3GPP TSG-RAN WG2 Meeting #112 electronic






R2-2008869
Online, 2nd – 13th Nov., 2020








revision of R2-2006801
Agenda Item:
8.1.3
Source: 
OPPO
Title:  
Discussion on MBS reception of idle or inactive mode UE 
Document for:
Discussion and decision

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 second bullet, i.e. MBS for RRC_IDLE or RRC_INACTIVE mode UE in this paper.
2. MBS configuration
In R13 LTE SC-PTM, both RRC_IDLE and RRC_CONNECTED mode UE can receive the SC-PTM service. For SC-PTM, two new logical channels, i.e. SC-MCCH (LCID=11001) and SC-MTCH (LCID=11001) are introduced and both SC-MCCH and SC-MTCH are mapped to DL-SCH and then PDSCH. The SC-PTM transmission does not support HARQ and UM RLC mode is used and the SC-PTM data is scheduled by PDCCH scrambled with G-RNTI.
New SIB20 is defined to configure the SC-MCCH configuration and SC-MCCH signalling will configure the MTCH as summarized below:
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In NR, the MBS reception is supported by RRC_IDLE or RRC_INACTIVE mode UE, the SC-PTM mechanism can be as baseline.
Proposal 1: R13 SC-PTM is baseline for NR MBS reception for RRC_IDLE or RRC_INACTIVE mode UE, i.e. two logical channels are defined as MCCH and MTCH and mapped to DL-SCH. A new SIB is defined to configure the MCCH and new RRC signalling carried in MCCH is defined to configure MTCH.
In NR, the SIB can be cell specific or area specific and the SIB can be transmitted based on UE demand. For the MBS SIB, the UE should acquire it as soon as possible in order to reduce the service interruption during cell reselection. If the MBS SIB is area specific, the UE do not need to read the MBS SIB after cell reselection, and it can reduce the MBS service interruption.

Proposal 2: the MBS SIB is area specific SIB. 
The MBS signalling carried in the MCCH is per cell configuration for MTCH in LTE. The UE will get the signalling after cell reselection firstly then UE can receive the MBS service. In order to reduce the MBS service interruption due to cell reselection, the MBS signalling can also be area specific as NR SIB. The area can be discussed further, e.g. system area or other area defined for MBS.

Proposal 3: the MCCH signalling can be configured as area specific and the area is FFS.
In NR, the SIB transmission is based on beam sweeping. The PDCCH occasion are numbered in SI window and the mapping of PDCCH occasion and SSB is defined in TS 38.331 as below:
	If searchSpaceOtherSystemInformation is not set to zero, PDCCH monitoring occasions for SI message are determined based on search space indicated by searchSpaceOtherSystemInformation. PDCCH monitoring occasions for SI message which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the SI window. The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes.


It makes sense that the MBS SIB, MCCT and MTCH are transmitted based on beam sweeping in NR. It is reasonable that the beam sweeping for MBS SIB is same as OSI defined today. For MCCH signalling and MBS service, it is not clear how to map the PDCCH occasion to the SSB index. The key point is how to number the PDCCH occasion because there is no window as OSI and the PDCCH occasions for OSI are sequentially numbered from one in the SI window. If there is a window to number PDCCH occasion for MCCH and MTCH beam sweeping, the mapping between PDCCH occasion and SSB are similar as OSI. So, the key point is how to number the PDCCH occasion for MCCH and MTCH.

Proposal 4: MBS SIB, MCCH signalling and MTCH are delivered based on beam sweeping similar as SI and FFS how to map the PDCCH occasion to SSB index.
3. Network architecture

For RRC_IDLE or RRC_INACTIVE mode UE, the UE will read the MBS SIB, then MCCH signalling firstly after cell reselection, then UE can receive the MBS service. The MBS service reception will be interrupted during cell reselection. If the UE can receive the MBS service from source cell and target cell simultaneously, the service interruption can be reduced. In order to delete the duplicated service data due to the simultaneous reception from both source cell and target cell, the common SN of PDCP helps. However, the R13 SC-PTM do not support PDCP layer and the RLC mode is UM. In NR, the UM RLC PDU will not associate the SN unless the RLC SUD is segmented. So here we propose the PDCP is used for NR MBS transmission for RRC_IDLE/RRC_INACTIVE/RRC_CONNECTED mode UE and the following network is proposed to get a common PDCP SN numbering for cell and its neighbour cells.
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Option 1: DC based MBS delivery, the UE can reach the reliability benefit across gNB.

Option 2: CA based MBS delivery, the UE can reach the reliability benefit in only one gNB.

Option 3: CU/DU based MBS delivery, the UE can reach the reliability benefit in only one gNB.

Proposal 5: the PDCP layer is introduced for MBS transmission for RRC_IDLE/INACTIVE mode UE.
Proposal 6: RAN2 is kindly asked to discuss the network architecture for MBS delivery for RRC_IDLE/INACTIVE mode UE in order to improve the MBS service continuity and reduce service interruption during cell reselection.
4. Conclusions

Based on the discussion above, we propose:
Proposal 1: R13 SC-PTM is baseline for NR MBS reception for RRC_IDLE or RRC_INACTIVE mode UE, i.e. two logical channels are defined as MCCH and MTCH and mapped to DL-SCH. A new SIB is defined to configure the MCCH and new RRC signalling carried in MCCH is defined to configure MTCH.
Proposal 2: the MBS SIB is area specific SIB. 
Proposal 3: the MCCH signalling can be configured as area specific and the area is FFS.
Proposal 4: MBS SIB, MCCH signalling and MTCH are delivered based on beam sweeping similar as SI and FFS how to map the PDCCH occasion to SSB index.
Proposal 5: the PDCP layer is introduced for MBS transmission for RRC_IDLE/INACTIVE mode UE.
Proposal 6: RAN2 is kindly asked to discuss the network architecture for MBS delivery for RRC_IDLE/INACTIVE mode UE in order to improve the MBS service continuity and reduce service interruption during cell reselection.
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