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Introduction
As announced by chairman, one email thread is planned to discuss high-level aspects for NR MBS in this meeting. 
[bookmark: _Hlk48470306][102-e-NR-MBS-01] Email discussion/approval using R1-2007001 as a starting point, focusing on high-level aspects – Fei (CMCC)
· [bookmark: _Hlk48470461]By 8/19 – Classification of high priority/medium priority items for this e-Meeting
· By 8/24 – high priority items
· By 8/27 -  medium priority items

The initial moderator summary is provided in R1-2007001 which can be found in the inbox. The issues in the summary are classified into two tiers. 
The first tier issues are the ones for the high level concept and will be discussed primarily for this meeting, which are summarized in table 1 below and the details can be found in section 2 in R1-2007001. 
The second tier issues are low priority issues and are mainly the ones for details or further step issues set up on the conclusion of the first tier issues, which are targeted to be discussed in the following meeting but some of them can also be discussed in this meeting upon the first tier issues are concluded. The summary and the details for the second tier issues can be found in section 3 in R1-2007001.
Table 1: The first tier issues
	Sub-agenda
	Issues (summary in section 2 in R1-2007001)

	Group scheduling for RRC_CONNECTED UEs
	Issue 1 (Question 1 in R1-2007001): Regarding the two high level group scheduling mechanisms, i.e., group-common PDCCH based group scheduling and UE-specific PDCCH based group scheduling, whether down selection is needed or both of them can be considered for MBS for RRC_CONNECTED UEs?

	
	Issue 2 (Question 2 in R1-2007001): Please share your views on the following two alternatives for frequency resource configuration for MBS for RRC_CONNECTED UEs.
•	Alternative 1: Introduce a MBS specific BWP
•	Alternative 2: Define a MBS common frequency resource confined within UE’s active BWP.

	
	Issue 3 (Question 3 in R1-2007001): Whether the simultaneous operation with unicast reception in the WID means a UE is required to receive multicast PDSCH and unicast PDSCH simultaneously in one slot? If the answer is YES, which multiplexing type(s) of simultaneous reception of unicast PDSCH and multicast PDSCH in a slot can be supported in NR MBS? e.g., TDM, FDM, SDM.

	Reliability improvement for RRC_CONNECTED UEs
	Issue 4 (Proposal 1 in R1-2007001): For RRC_CONNECTED UEs, HARQ-ACK feedback is supported for multicast without additional evaluation for it.

	
	Issue 5 (Proposal 2 in R1-2007001, with little update): For RRC_CONNECTED UEs, consider following reliability improvement mechanisms for MBS.
•	CSI feedback, FFS whether modification is needed on top of existing CSI feedback mechanism for unicast
•	PDSCH repetition, FFS whether spec impact is implied

	
	Issue 6 (Question 4 in R1-2007001): Whether a common evaluation methodology and assumptions are necessary for NR MBS? If the answer is YES, what’s the purpose of the evaluation?

	Basic functions for MBS for RRC_IDLE/RRC_INACTIVE UEs
	Issue 7 (Proposal 3 in R1-2007001): For UE in IDLE/INACTIVE state, the frequency resource for PTM transmission is
•	Alt 1: Initial BWP
•	Alt 2: Configured with larger size to cover initial BWP
•	Alt 3: Configured to be within initial BWP

	
	Issue 8 (Proposal 4 in R1-2007001): Multi-beam/beam-sweeping operation is supported for PTM in IDLE/INACTIVE state.



According to Chairman’s guidance, this email thread will be organized in three phases:
· Phase 1: by 8/19, classification of high priority/medium priority items for this e-Meeting based on the summarized first tier issues.
· Phase 2: by 8/24, discuss and conclude the high priority items.
· Phase 3: by 8/27, discuss and conclude the medium priority items.

For phase 1, companies are invited to provide their views on the classification of high priority/medium priority items for this e-Meeting in section 3 by UTC 18:00 8/19. Moderator will provide the observation and proposal on the classification in section 2 based on companies’ inputs. 
[bookmark: _Ref473802466][bookmark: _Ref462669569]Observation and Proposal for Phase 1
Seventeen companies have provided their views on the classification of priorities for this meeting in section 3. The statistics are shown in the table below. 
	
	Issue 1
(Question 1 in R1-2007001)
	Issue 2
(Question 2 in R1-2007001)
	Issue 3
(Question 3 in R1-2007001)
	Issue 4
(Proposal 1 in R1-2007001)
	Issue 5
(Proposal 2 in R1-2007001)
	Issue 6
(Question 4 in R1-2007001)
	Issue 7
(Proposal 3 in R1-2007001)
	Issue 8
(Proposal 4 in R1-2007001)

	# High
	17
	8
	7
	14
	6
	9
	2
	2

	# Medium
	
	8
	10
	3
	11
	7
	7
	6

	# Low
	
	1
	
	
	
	1
	8
	9



The following observations can be drawn from companies’ views:
· Issue 1/4/6: More than half of the companies think these three issues should be high priority items.
· Issue 2/3/5: Less than half of the companies think these three issues should be high priority items, but almost all of the companies think they should be at least medium priority items.
· Issue 7/8: About half of the companies think these issues should be low priority. It is explicitly mentioned in Chairman’s notes that no plan to treat 8.12.3 in this meeting.

Based on the above observation, the following proposal is made on the classification of high/medium priority items for this meeting:
Proposal: The following high/medium priority items are classified for this meeting:
· High priority: 
· Issue 1/4/6
· Medium priority:
· Issue 2/3/5

Companies’ Views on Priorities in Phase 1
Please provide the view on the priorities (high/medium/low) in the table below. Please note that, if companies provide “low” for an item, it means we will not discuss this item in this meeting.
For RRC_IDLE/INACTIVE, though there may not be plan to treat this agenda for this meeting, two high level issues that do NOT need RAN2 guidance are also summarized here to collect companies’ views. They can be considered for this meeting if majority view is they are high/medium priority.
	
	Group scheduling
	Reliability improvement
	RRC_IDLE/RRC_INACTIVE

	Company
	Issue 1
(Question 1 in R1-2007001)
	Issue 2
(Question 2 in R1-2007001)
	Issue 3
(Question 3 in R1-2007001)
	Issue 4
(Proposal 1 in R1-2007001)
	Issue 5
(Proposal 2 in R1-2007001)
	Issue 6
(Question 4 in R1-2007001)
	Issue 7
(Proposal 3 in R1-2007001)
	Issue 8
(Proposal 4 in R1-2007001)

	CMCC
	High
	High
	Medium
	High
	High
	High
	Medium
	Medium

	Huawei, HiSilicon
	High
	High
	Medium
	High
	Medium
	High
	High
	Medium

	Qualcomm
	High
	Medium
	High
	High
	High
	Medium
	Low
	Low

	Spreadtrum
	High
	High
	Medium
	High
	Medium
	Medium
	Low
	Low

	vivo
	High
	Medium
	High
	High
	Medium
	Medium
	Low
	Low

	Intel
	High
	Medium
	High
	High
	High
	Medium
	Low
	Low

	LG Electronics
	High
	High
	Medium
	Medium
	Medium
	High
	Medium
	Medium

	MTK
	High
	Medium
	Medium
	High
	High
	Low
	Low
	Low

	ZTE
	High
	Low
	High
	Medium
	Medium
	High
	Medium
	Medium

	Sony
	High
	High
	Medium
	Medium
	High
	High
	High
	High

	OPPO
	High
	High
	High
	High
	Medium
	Medium
	Low
	Low

	Nokia
	High
	Medium
	Medium
	High
	Medium
	High
	Medium
	Low

	CATT
	High
	Medium
	Medium
	High
	Medium
	High
	Medium
	High

	BBC
	High
	Medium
	High
	High
	High
	High
	Medium
	Medium

	Samsung
	High
	High
	Medium
	High
	Medium
	High
	Low
	Low

	Convida
	High
	High
	Medium
	High
	Medium
	Medium
	Medium
	Medium

	Ericsson
	High
	Medium
	High
	High
	Medium
	Medium
	Low
	Low




Please provide detailed comments, if any.
	Company
	Comments

	Qualcomm
	Firstly, we think the following are the pre-conditions of receiving NR multicast with flexible configuration and reliability support (related with issue 1-6): 
· Multicast reception in RRC CONNECTED state is prioritized in WID.
· For RRC CONNECTED UEs, at least part of the configuration is received by unicast RRC signaling.
Secondly, we think the issue 7/8 need to wait for RAN2 guidance on whether the broadcast signaling will be introduced for multicast reception of IDLE/INACTIVE UEs. Also, in Chairman’s notes, it is explicitly mentioned that 8.12.3 will not be treated in this meeting.
[bookmark: _Toc47778578]8.12.3 Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
A placeholder - no plan to treat during this meeting


	vivo
	We think discussion for IDLE/INACTIVE UEs can be deprioritized in this meeting.
Discussion on issue 1/3/4 will have great impact on the design for NR multicast and should be treated with high priority.

	Intel
	We agree that discussion on IDLE/INACTIVE UEs should be deprioritized in this meeting.
Discussion on issues 1/3/4/5 should be treated with high priority and will have major impact on NR multicast design. 
Issue 6 is also good to discuss in this meeting so that baseline EVM can be established for the next steps. Our understanding is that eMBB SLS can be used as a baseline tool for evaluations and baseline schemes especially for evaluation of improvements through feedback can be further discussed. 

	LG Electronics
	If MBS specific BWP is supported. MBS specific BWP does not need to be restricted to Connected UEs only. Thus, MBS specific BWP can be one option for Issue 7.
In addition, options of Issue 7 do not need to be ‘alternatives’, because the network may configure PTM transmission on initial BWP and/or MBS specific BWP, if any. The MBMS specific BWP may be overlapped or not overlapped with the initial BWP. Depending on network configuration, UE may receive PTM transmission in the initial BWP or MBS specific BWP.

	MTK
	The discussion about RRC_IDLE/RRC_INACTIVE UEs issues shall be deprioritized according to the chairman note’s description.
We think the discussions about evaluation methodology and assumptions are unnecessary, we can refer to the simulation results in TR 36.910 and directly discuss reliability improvement mechanism.

	ZTE
	Issue 1: Issue 1 is the most fundamental issue for group scheduling, which will impact the subsequent technical discussion, e.g., CORESET/SS design. Thus, Issue 1 is of the high priority.
Issue 2: From our perspective, it seems this issue is more like a detailed issue that has slight impact on the subsequent discussion. Thus, our preference is to discuss this issue in next RAN1 meeting.
Issue 3: Clarifying the “simultaneous operation” is critical MBS initial design as this is a fundamental implementation restriction on UE side, we need to take this into account from the very beginning.

Among Issue 4, Issue 5 and Issue 6, we believe the Issue 6 is the most fundamental issue. To comprehensively understand and compare the performance of each solution, it may be better if we could finalize the common evaluation methodology and assumptions.

For Issue 7 and Issue 8, per chairman’s guidance, we may need to focus on our discussion on group scheduling and reliability improvement in this RAN1 meeting. Our preference is discuss these issues in next RAN1 meeting. However, if most companies prefer to discuss them in this meeting, we are also ok to do so as long as the discussion workload is still under control.

	OPPO
	It is also our opinion that issue#7 and issue#8 on RRC_IDLE/RRC_INACTIVE modes should not be discussed this meeting.
Issue#1~6 should be discussed and preferably concluded this meeting, such that companies can make further detailed design based on them.

	CATT
	For Issue 4 and Issue 6: both issues are related to evaluation, and they should be determined first before technical detailed discussion.
For Issue 7 and Issue 8, the corresponding design of RRC_IDLE/INACTIVE should be discussed and designed during the first stage, which is together with RRC_ACTIVE states. The reason is that it is beneficial to share common design between RRC_IDLE/INACTIVE and RRC_ACTIVE.

	BBC
	We also agree with the view that Issues 1-6 have higher priority for this meeting. Issues 7 and 8 could be discussed at this meeting if previous discussions are finalized and there are no objections from other companies.

	Samsung
	The issues related to RRC_IDLE/INACTIVE UEs should be deprioritized according to the Chairman’s guidance. We think those issues can be discussed and concluded with some discussion with similar solution as RRC_CONNECTED UEs. 
Other than that, we think the issues we marked as “High” in the above table should be discussed before others.

	Ericsson
	Based on the chairman’s guidance for this meeting agenda, the priority of RAN1#102e is to make progress on the issues of scheduling and reliability for connected mode. Therefore, our view is to prioritize issues 1-6. According to the agreed RAN1 agenda RRC Idle/Inactive (Issue 7 and 8) should not be dealt with at this meeting but can be treated in future meetings.






Appendix A: Second tier issues summarized in R1-2007001 

Table A.1: Summary of second tier issues of group scheduling for RRC_CONNECTED UEs
	Second tier issues
	Possible questions or proposals

	3.1.1 Configuration of group scheduling for multicast/broadcast
	Question: Whether broadcast and multicast need to be differentiated for RRC_CONNECTED UEs? If the answer is YES, whether the same configuration mechanism of group scheduling for Broadcast is applied for both RRC_CONNECTED UEs and RRC_IDLE/INACTIVE UEs?

	
	Proposal: For RRC_CONNECTED UEs, at least part of the parameters for multicast configuration is received by dedicated RRC signaling.

	3.1.2.1	CORESET configuration for MBS
	Proposal: For group common PDCCH based group scheduling and a MBS common frequency resource configured with in UE’s active DL BWP, the CORESET is configured within the MBS common frequency resource.

	
	Proposal: For group common PDCCH based group scheduling and a MBS common frequency resource configured with in UE’s active DL BWP, the CORESET for MBS is configured per BWP.

	3.1.2.2	Search space configuration for MBS
	Proposal: Consider the following options for search space configuration for MBS for RRC_CONNECTED UEs:
•	Option 1: CSS (existing CSS type or new defined CSS type)
•	Option 2: USS

	3.1.2.3	DCI format for MBS
	Proposal: Consider the following options for DCI format for MBS for RRC_CONNECTED UEs:
•	Option 1: DCI format 1_0
•	Option 2: DCI format 1_1
•	Option 3: DCI format 2_x
•	Option 4: New DCI format

	3.1.2.4	Blind decoding related issues
	Proposal: The maximum number of monitored PDCCH candidates and non-overlapped CCEs per slot are not increased for MBS.

	
	Proposal:  Keep the “3+1” DCI size budget for MBS with group common PDCCH based group scheduling.

	3.1.2.5	Multi-beam/beam sweeping operation
	Proposal: Support multi-beam/beam sweeping operation for MBS PDCCH/PDSCH for RRC_CONNECTED UEs.

	3.1.3	Simultaneous operation with unicast reception
	Proposal: The UE is expected to process maximum two transport blocks for simultaneous reception of unicast PDSCH and multicast PDSCH.

	3.1.4	Other issues
	Proposal:  Support DL SPS for MBS for RRC_CONNECTED UEs.

	
	Proposal: Support multi-layer MIMO for MBS PDSCH for RRC_CONNECTED UEs.

	
	Question: Whether modifications are needed for QCL framework in order to support MBS transmission?

	
	Proposal: Introduce a new reception type of PDCCH and PDSCH for MBS for RRC_CONNECTED UEs, if group common PDCCH based group scheduling is supported.

	
	Question: Whether to support receiving MBS service on a Scell?

	
	Question: Whether to support SFBC for MBS?



Table A.2: Summary of second tier issues of reliability improvement for RRC_CONNECTED UEs
	Second tier issues
	Possible questions or proposals

	3.2.1	HARQ-ACK feedback
	Proposal: Consider the following two alternatives for HARQ-ACK feedback for RRC_CONNECTED UEs:
· Alternative 1: ACK/NACK based HARQ-ACK feedback
· Alternative 2: NACK-only based HARQ-ACK feedback

	
	Proposal: HARQ-ACK feedback for NR MBS should be RRC configurable if it is supported for RRC_CONNECTED UEs.

	
	Proposal: Both PTM-based and PTP-based retransmissions can be supported for NR MBS for RRC_CONNECTED UEs.

	
	Question: Whether multiplexing of HARQ-ACK of unicast and multicast transmission should be supported for UEs receiving both unicast and multicast service.

	
	Question: Whether prioritization of HARQ-ACK of unicast and multicast transmission should be supported for UEs receiving both unicast and multicast service.

	3.2.2	CSI feedback
	Proposal: Consider to support following schemes for NR MBS:
· Option 1: Single port transmission
· Option 2: Open-loop spatial multiplexing
· Option 3: Closed-loop spatial multiplexing

	3.2.3	Other issues
	Question: Whether it is needed to discuss the reliability requirements for NR MBS from RAN1 perspective?  If the answer is YES, then whether the reliability requirements are RRC state dependent and whether the reliability requirements for multicast and broadcast traffic are the same or not?

	
	Question: If it is decided to discuss the reliability requirements for NR MBS in RAN1, then how to define the reliability requirements?



Table A.3: Summary of second tier issues of MBS for RRC_IDLE/RRC_INACTIVE UEs
	Second tier issues
	Possible proposals

	CORESET for PTM
	For UE in IDLE/INACTIVE state, the CORESET for PTM is 
· Alt 1: CORESET0
· Alt 2: Configurable

	Search space for PTM
	For UE in IDLE/INACTIVE state, the search space for PTM is 
· Alt 1: One(s) of existing common search space
· Alt 2: A new type of CSS set

	Multi-beam operation
	Monitoring occasions for PTM is associated with SSB.

	HARQ-ACK
	Whether HARQ-ACK feedback is supported for PTM for UE in IDLE/INACTIVE state:
Alt 1: Supported but NACK only
Alt 2: Not supported

	Search spaces for SIBx/MCCH if defined
	Search spaces for SIBx/MCCH needs to be discussed. 

	MCS table and number of layers
	MCS table to be used and how many layers are used should be configured
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