

[bookmark: _Ref452454252]3GPP TSG RAN WG1 Meeting #103-e	R1-2007641
Electronic meeting, October 26th – November 13th, 2020	

Agenda item:	8.12.4
Source:	Chengdu TD Tech, TD Tech
Title:	Effects of NR MBS on PDSCH and PDCCH
[bookmark: _Hlk506366071]Document for:	Discussion and Decision
1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e. This work item focuses on providing both the NR MBS solution for RRC_CONNECTED UEs and the NR MBS solution for RRC_IDLE/RRC_INACTIVE UEs. In this work item, PDSCH and PDCCH in R15 NR are reused. In R15 NR, PDSCH/PDCCH is used for the unicast service and thus transmitted with PTP. When a PTM bearer is used to carry an MBS, the PDSCH/PDCCH for the PTM bearer of the MBS needs to be transmitted with PTM. In the contribution, the effects of NR MBS on PDSCH and PDCCH are analysed and the related proposals are made. In detail, the following content is discussed.
(1) Effects of NR MBS on PDSCH
(2) Effects of NR MBS on PDCCH

2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref40865202]Effects of NR MBS on PDSCH
In R15 NR, PDSCH/PDSCH DMRS/PDSCH PTRS needs a series of processing before it’s transmitted over Uu. Many parameters are configured for PDSCH/PDSCH DMRS/PDSCH PTRS to realize a series of processing. The PDSCH/PDSCH DMRS/PDSCH PTRS for the PTM bearer of the MBS needs the same processing but takes the MBS specific parameter values for some parameters. In detail, the MBS specific parameter values for some parameters for PDSCH/PDSCH DMRS/PDSCH PTRS are listed below.
(1) Parameters for bit scrambling: 


For an MBS, G-RNTI and SPS G-RNTI are configured to identify the MBS over Uu. The parameters in the above formula are set as below.
If PDSCH is transmitted with the SPS PDSCH resource
 
Otherwise 

(2) [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Number of layers in the layer mapping: 


(3) PDSCH DMRS:  and .

(4) 
PDSCH PTRS: 



In the above formula, if PDSCH is transmitted with the SPS PDSCH resource
 
otherwise 

For simplification, use the PDSCH parameters to indicate all parameters for PDSCH, all parameters for PDSCH DMRS and all parameters for PDSCH PTRS.
Except the above listed parameters, for each of the other PDSCH parameters, gNB can configure the same value for the same parameter for the same MBS transmitted in the different cell. That is, gNB can make the unitary parameter configuration for the PDSCH of the PTM bearer of an MBS. Each PTM bearer of an MBS has the same PDSCH parameters no matter which cell it is configured for. Such processing can simplify the configuration of the PDSCH of the PTM bearer of an MBS. 
In order to support the unitary PDSCH parameter configuration for all PTM bearer of an MBS, F1 should make the corresponding enhancement. In order to support the unitary PDSCH parameter configuration for all PTM bearers of an MBS across several gNBs, E1 should make the corresponding enhancement.
Based on the above discussion, the following proposals are made.
Proposal 1: The MBS specific parameter values for some parameters listed above for the PDSCH parameter configuration are taken.
Proposal 2: Support the unitary PDSCH parameter configuration for all PTM bearers of an MBS within one gNB
Proposal 3: Support the unitary PDSCH parameter configuration for all PTM bearers of an MBS across several gNBs.
3. Effects of NR MBS on PDCCH
In R15 NR, PDCCH/PDCCH DMRS needs a series of processing before it’s transmitted over Uu. Many parameters are configured for PDCCH/PDCCH DMRS to realize a series of processing. The PDCCH/PDCCH DMRS for the PTM bearer of the MBS needs the same processing but takes the MBS specific parameter values for some parameters. In detail, the MBS specific parameter values for some parameters for PDCCH/PDCCH DMRS are listed below.

(1) Parameter for scrambling:

[image: ]
In above formula, if PDCCH is used for the SPS PDSCH resource,
 
otherwise 

(2) Parameter for PDCCH DMRS: 

In the above formula, [image: ].

For simplification, use the PDCCH parameters to indicate all parameters for PDCCH and all parameters for PDCCH DMRS.
Except the above listed parameters, for each of the other PDCCH parameters, gNB can configure the same value for the same parameter for the same MBS transmitted in the different cell. That is, gNB can make the unitary parameter configuration for the PDCCH of the PTM bearer of an MBS. Each PTM bearer of an MBS has the same PDCCH parameters no matter which cell it is configured for. Such processing can simplify the configuration of the PDCCH of the PTM bearer of an MBS. 
In order to support the unitary PDCCH parameter configuration for all PTM bearer of an MBS, F1 should make the corresponding enhancement. In order to support the unitary PDCCH parameter configuration for all PTM bearers of an MBS across several gNBs, E1 should make the corresponding enhancement.
Based on the above discussion, the following proposals are made.
Proposal 4: The MBS specific parameter values for some parameters listed above for the PDCCH parameter configuration are taken.
Proposal 5: Support the unitary PDCCH parameter configuration for all PTM bearers of an MBS within one gNB
Proposal 6: Support the unitary PDCCH parameter configuration for all PTM bearers of an MBS across several gNBs.


4. Conclusion
Based on the discussion in the above sections, the following proposals for PDSCH and PDCCH for NR MBS are made and expected to be discussed.
Proposal 1: The MBS specific parameter values for some parameters listed above for the PDSCH parameter configuration are taken.
Proposal 2: Support the unitary PDSCH parameter configuration for all PTM bearers of an MBS within one gNB
Proposal 3: Support the unitary PDSCH parameter configuration for all PTM bearers of an MBS across several gNBs.

Proposal 4: The MBS specific parameter values for some parameters listed above for the PDCCH parameter configuration are taken.
Proposal 5: Support the unitary PDCCH parameter configuration for all PTM bearers of an MBS within one gNB
[bookmark: _GoBack]Proposal 6: Support the unitary PDCCH parameter configuration for all PTM bearers of an MBS across several gNBs.

Reference 
[1] RP-201038, Revised Work Item on NR Multicast and Broadcast Services, RAN Meeting #88-e. 
2
image2.wmf
(

)

(

)

RERBRB

refPT-RSrefsc

RNTIPT-RSRBPT-RS

RB

ref

RNTIRBPT-RS

modif mod0

 

modmodotherwise

kkiKkN

nKNK

k

nNK

=++

=

ì

=

í

î


oleObject2.bin

image3.wmf
(

)

31

ID

16

RNTI

init

2

mod

2

n

n

c

+

×

=


image4.wmf
cell

IDID

NN

=


image1.wmf
RNTI

n


oleObject1.bin

