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1. Introduction
In this summary, the term “item 1” refers to the first item in the Rel.17 NR FeMIMO WID, i.e. multi-beam enhancement:
	1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management for intra-cell and inter-cell scenarios to support higher UE speed and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
iv. For inter-cell beam management, a UE can transmit to or receive from only a single cell (i.e. serving cell does not change when beam selection is done). This includes L1-only measurement/reporting (i.e. no L3 impact) and beam indication associated with cell(s) with any Physical Cell ID(s) 
1. The beam indication is based on Rel-17 unified TCI framework
2. The same beam measurement/reporting mechanism will be reused for inter-cell mTRP
3. This work shall only consider intra-DU and intra-frequency cases
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 



This summary includes the following:
· Observation and proposal
· Summary of current companies’ positions on each of the aspects within the category 

This round targets some email endorsement after the next GTW on Monday 08/23 (12:00-15:00 UTC). Please provide your inputs. As usual I will move the discussion on prospective proposals to the email reflector as it gets close to the endorsement time.  

2. Summary of companies’ inputs 
The listed issues are structured primarily to facilitate some progress on pending issues identified in the agreements (see Appendix A).

2.1 Issue 1 (Rel.17 unified TCI framework) and 2 (inter-cell beam management)

Table 1 Summary: issue 1 and 2 sticky points
	
Proposal 1.B-3
Working Assumption (to be confirmed this week)
On Rel.17 unified TCI framework, for intra-cell beam indication, the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC: 
· DMRS(s) associated with non-UE-dedicated reception on CORESET(s) and the associated PDSCH 
· FFS: Any restriction on the SS type other than USS associated with the CORESET(s)
Objected by Futurewei


Proposal 2.A.1+5
On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:
· The same channels and signals as for intra-cell beam management (what has been agreed up to day 5 of RAN1#106-e). Select one from the following alternatives: 
· Alt1. Additionally applicable for non-UE specific channels
· Note: Some companies have concerns that this violates RAN conclusion from RAN#92-e
· Alt3. No additional channel from non-serving cell is allowed
· For the aforementioned applicable DL channels and DL signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI
· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell
· This inter-cell beam management does not mandate a UE to support more than one active TCI state / QCL per band
3rd bullet point was proposed by Apple, but Futurewei couldn’t accept





Futurewei has stated that the reason for their objection over proposal 1.B-3 is because it is related to proposal 2.A-1+5. While the two are not categorically related (one for intra-cell, the other for inter-cell), the wording “the same channels and signals ...” indeed links proposal 2.A-1+5 by reference to proposal 1.B-3. 

To progress together and compromise, the moderator proposes the following combo: 

	
Combo Proposal:
On Rel.17 unified TCI framework, for intra-cell beam indication, the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC: 
· DMRS(s) associated with non-UE-dedicated reception on CORESET(s) and the associated PDSCH 
· FFS: Any restriction on the SS type other than USS associated with the CORESET(s)

On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:
· The channels and signals as for intra-cell beam management except for CORESET(s) along with the respective PDSCH reception(s) if the CORESET(s) is associated with any Type0/0A/1/2 CSS setnon-UE-specific channels
· For the aforementioned applicable DL channels and DL signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI
· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell
· This inter-cell beam management does not mandate a UE to maintain more than one active TCI state / QCL per band for a given time
· That is, beam switching across slots is used to receive or transmit along two different beams






Table 2 Additional inputs: issue 1
	Company
	Input

	Mod V0
	1) Share your inputs on the above Combo Proposal


	LG
	Support combo proposal, which is a good compromise.

	MediaTek
	We are fine with the combo proposal in principle. However, for the first sub-bullet of the second bullet, when precluding channels from the applicable list, we suggest to describe it more specifically. If we follow current wording, one potential issue we have mentioned several times is that PDCCH receptions on the same CORESET could belong to non-UE-dedicated and UE-dedicated channels at the same time, and we don't prefer to handle separate beam indications on the same CORESET. In summary, we suggest the following specific definition of “non-UE-specific channels”:

· The channels and signals as for intra-cell beam management except for non-UE-specific channels CORESET(s) along with the respective PDSCH reception(s) if the CORESET(s) is associated with any Type0/0A/1/2 CSS set
[Mod: Done]

	Mod V3
	Revised per MediaTek’s comment




2.2 Issue 3 (beam indication signaling medium)

Table 5 Summary: issue 3
	Proposal
	Companies’ views

	3.A BAT quantization/definition
· Alt1: X ms (hence not SCS dependent)
· Alt2: Y symbols (hence SCS dependent)
	Alt1 (X ms): Apple, OPPO, CATT, ZTE

Alt2 (Y symbols): Ericsson, Samsung, Qualcomm, Intel, MTK, NTT Docomo, Spreadtrum, Lenovo/MotM, Xiaomi, LG, Sony, Nokia/NSB, IDC

	3.B How to determine BAT in case of CA
	Highest BAT among CCs: Samsung, MTK, Xiaomi, Nokia/NSB,   

The BAT is determined by the scheduled carrier, and offset if added based on the relation between the SCS of PDCCH and the scheduled channel (existing): Ericsson

BAT for smallest SCS among CCs: Qualcomm, Intel, Lenovo/MotM, Sony

One value for all CCs: Apple, Spreadtrum, OPPO, CATT, ZTE

BAT for CC with largest delay: NTT Docomo

	
	




Proposal 3.A: On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the first slot that is at least Y symbols after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication.
· In case of CA, the BAT is determined by the scheduled carrier, and offset is added based on the relation between the SCS of PDCCH and the scheduled channel


Table 6 Additional inputs: issue 3
	Company
	Input

	Mod V0
	Please share your views on the FL proposal

	LG
	OK

	MediaTek
	Not support due to the following points:

· Proposal 3.A can be used only for Xcarrier scheduling and is not general for all CA case (e.g., common TCI state ID update). The BAT for common TCI sate update across a set of CCs need to be discussed separately.
· We don't think the BAT with offset for Rel-16 Xcarrier scheduling can be directly reused for the Rel-17 TCI update. At least Rel-17 BAT happens after HARQ-ACK on the PUCCH cell rather than after scheduling DCI on the scheduling cell.

	
	

	
	

	
	

	
	

	
	




2.3 Issue 4 (MP-UE)

Table 7 Summary: issue 4
	#
	Issue
	Companies’ views

	4.1
	Whether to support the following measurement/reporting scheme for UE-initiated panel activation/selection:
· Opt1-1: A panel entity corresponds to a reported CSI-RS and/or SSB resource index in a beam reporting instance
· The correspondence between a panel entity and a reported CSI-RS and/or SSB resource index is informed to NW
· Note: the correspondence between a CSI-RS and/or SSB resource index and a panel entity is determined by the UE (analogous to Rel-15/16)
· Opt1-2: A panel entity is referring to a new panel ID within CSI/beam reports
· FFS: Detailed design of the new panel ID including the information conveyed by the new panel ID
· Note: The association between the new panel ID and the panel entity is determined by the UE
Opt1-3: No additional specification support
	Opt1-1: Huawei/HiSi, Sony (2nd priority), MTK, Intel, Apple (if UE-initiated beam reporting and UE cap are supported), [Nokia/NSB], IDC

Opt1-2: Huawei/HiSi, ZTE, vivo, IDC, MotM/Lenovo, Spreadturm, Sony, Samsung, CMCC, Fraunhofer IIS/HHI, AT&T, LGE, NTT Docomo, Xiaomi
· Panel ID: Huawei/HiSi, ZTE, CMCC, Fraunhofer/HHI, AT&T, LGE, NTT Docomo, Xiaomi, IDC
· Resource set: Samsung

Opt1-3: CATT, OPPO, FGI/APT, Ericsson, Apple (if UE-initiated beam reporting and UE cap are not supported)

	4.2
	Whether to support CB-based SRS resources with different numbers of ports
	Yes: Huawei/HiSi, CATT, OPPO, Qualcomm, [Fraunhofer IIS/HHI], Apple (only the SRS set aligned with UE selected panel can be indicated), LGE, NTT Docomo, MTK, IDC

No: [vivo], Ericsson

	4.3
	Whether to support NCB-based SRS resource sets with different numbers of resources
	Yes: ZTE, LGE, Apple (only the SRS set aligned with UE selected panel can be indicated), IDC, CATT

No: [vivo], Ericsson

	
	
	




It was proposed offline that a possible compromise is to agree on Opt 1-1 of 4.1 together with the proposal below


Proposal 4.A: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection:
· No specification enhancement on UE reporting to facilitate UE-initiated panel activation/selection 
· Support codebook-based SRS resources with different maximum number of UL MIMO layers per panel entity
· FFS (to be concluded in RAN1#106bis-e): need for dynamic reporting of SRS resource specific candidate spatial source(s)


Table 8 Additional inputs: issue 4
	Company
	Input

	Mod V0
	1) Share your input on the above FL proposals

	LG
	The first bullet is too strong since it could mean that it precludes all different types of UE reporting for MPUE (captured in the agreement @104b-e below) and could contradict with the FFS point, which is a UE reporting. We could accept the proposal if the first bullet is constrained to beam report enhancement(i.e. L1-RSRP/SINR report), i.e. Opt1-3, as a compromise although we prefer Opt1-1 and Opt1-2 if this compromise solution can make a progress on MPUE issue.
[bookmark: _GoBack]
Agreement @104bis-e
On Rel.17 enhancements for MPUE, investigate and, if needed, specify the following:
· UE reporting of panel-specific information as a UE capability, for example:
· Information related to the total number of DL/UL panel entities
· Information related to the number of (max) antenna ports/layers per panel entity
· Information related to the maximum number of resources per panel entity for SRS BM
· Information related to panel selection delay
· Information related to panel activation delay 
· UE reporting information related to minimal activation/selection delay for a panel based on L1 or L2 signaling
· UE reporting of panel activation/selection status of a panel entity, e.g. active state for both DL and UL, or active state for DL only
· FFS: details of this information (e.g. minimal activation/selection delay for a panel) and signaling (e.g. L1 or L2 signaling)
· UE-reported information in MPE report (if supported) is used to indicate the minimal activation/selection delay and panel activation/selection status 
· Note: above ‘panel entity’ is a logical entity and how to map physical panels to the logical entities is up to UE implementation
· Note: This will depend on the final outcome of whether specification support for UE-initiated panel activation/selection is agreed 


	MediaTek
	The 1st bullet and 2nd bullet in this proposal seem conflict with each other. Without UE reporting on UE-initiated panel activation/selection, we don't know to make UL MIMO layers adaption work. Regarding the FFS, we don't quite understand the meaning of “SRS resource specific candidate spatial source(s)”.

	
	



2.4 Issue 5 (MPE mitigation)

Table 9 Summary: issue 5

	Proposal
	Companies’ views

	5.A below
	Support: Qualcomm, NTT Docomo, Spreadtrum, Lenovo/MotM, OPPO, Xiaomi, vivo, ZTE, CMCC, Sony, Nokia/NSB, Samsung

Not support: Ericsson, Intel, Apple, MTK, CATT, LG,  



The following observation can be made: 
· 5.1: In round 0 (and since the last meeting), the proponents of 1A and 2A failed to converge. In this round we will try to start from option 1D.  The proposal below is made based on the inputs from companies’ contributions and discussion. Note that this is the last attempt (i.e. we will not return to 1A and/or 2A).  



Proposal 5.A: On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
· N≥1 P-MPR values can be reported [together with N≥1 SSBRI(s)/CRI(s)]
· FFS: Whether N represents the number of selected beams or the number of panels
· FFS: Whether beam-specific and/or panel-specific PHR is also reported 
· FFS: Additional reporting quantities, e.g. SSBRI/CRI, MPR+DL RSRP, UL RSRP, or modified virtual PHR
· FFS: additional signaling (e.g. CSI triggering) from the NW

Table 10 Additional inputs: issue 5
	Company
	Input

	Mod V0
	1) Check and update Table 9 
2) Share your inputs on the above FL proposals
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