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1. Introduction
The scope given in the Rel-19 NR MIMO Phase 5 WID pertaining to CSI enhancement is as follows:
	[bookmark: _Hlk146697700]
1. Specify CSI support for up to 128 CSI-RS ports, targeting FR1
0. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks
0. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)
0. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design
1. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 
1. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH




2. Summary of companies’ proposals and views 

2.1 Issue 1 (WID objective 2a and 2b): Type-I and Type-II codebook refinement for up to 128 CSI-RS ports

Table 1A Summary: issue 1 
	#
	Issue/proposal
	Companies’ views

	1.2.4
	[bookmark: _Hlk163578873]
Conclusion 1.B.4: For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, for a given massive TXRU/antenna array, there is no consensus on the need for specification support for cell-specific precoder(s) for many-to-one mapping (virtualization) from multiple TXRUs to each CSI-RS port to facilitate full usage of all TXRUs for a pre-Rel-19 UE (i.e. cell-specific beamformed CSI-RS for pre-Rel-19 UEs)


[bookmark: OLE_LINK1]Question 1.B.4: For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, please share your view whether, for a given massive TXRU/antenna array, cell-specific precoder(s) for many-to-one mapping (virtualization) from multiple TXRUs to each CSI-RS port to facilitate full usage of all TXRUs for a pre-Rel-19 UE (i.e. cell-specific beamformed CSI-RS for pre-Rel-19 UEs) require specification support:
· Yes: CEWiT, Huawei/HiSi, NEC
· No: vivo, Samsung, ZTE, Ericsson, TCL, CMCC, OPPO, Fujitsu, CATT, OPPO, Xiaomi, Nokia/NSB, MediaTek, NTT DOCOMO

FL assessment: This was mentioned as a means for co-existence between Rel-19 and pre-Rel-19 UEs that are superior to sub-array-based SD-NES-style co-existence method facilitated as a by-product by the port mapping/ordering method. While it was known that UE-specific BF CSI-RS potentially results in higher CSI-RS overhead, it can still be implemented by the NW in a spec-transparent manner. 


	1.2.3
	
Conclusion 1.B.3: For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, regarding the mapping from CSI-RS resource index/port index per resource and port index to CSI/PMI calculation, there is no consensus on supporting mapping method#3 (for K=4, 2x2 aggregation). 


Question 1.B.3: For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, regarding the mapping from CSI-RS resource index/port index per resource and port index to CSI/PMI calculation, please share your view on whether (FFS) mapping method#3 (for K=4, 2x2 aggregation) should also be supported at least for 128 ports. Or any other additional mapping method. 
And if supported, add the following “FFS: the mapping between the number of CSI-RS resources (K) and the dimension-split .”
· Support/fine: NEC, AT&T, Tejas Network, HONOR, Samsung, Xiaomi, NTT DOCOMO, TCL, CMCC, Fujitsu, KDDI, Fraunhofer IIS/HHI, Intel, Huawei/HiSi
· Not support: OPPO, Lenovo/MotM, Ericsson, ZTE, vivo, Nokia/NSB, Google, LG, CATT

FL assessment: This pending FFS needs conclusion




Table 1B SLS results: issue 1 
	Company
	SLS results

	
	Issue #
	Metric
	Observation

	
	
	
	

	
	
	
	



Table 1C Additional inputs: issue 1
	Company
	Input

	NEC
	Question 1.B.3
Support the method 3, at least for 128 ports.
 As we already agreed on the spirit for resource sharing, we think a whole picture to support all legacy configurations should be supported for network flexibility, and the introduced overhead is only 2 -> 3 values of configuration in RRC. And the port sharing is not only between legacy UE and Rel-19 UE, but also between Rel-19 UEs (64 ports and 128 ports).
At least for 128 ports, 4 resources are needed for aggregation, when (8,8) configured for 128 ports, it can be shared with two 64 ports configured with (8,4), and for 64 ports, ((4,4) method 1; (8,2) method 2) can be configured, but if 64 ports configured with (4,4) method 1, sharing between 64 ports and 128 ports is impossible without method 3 (the yellow highlighted ((4,4)). I set the bold-font for above example in following table for convenience. This issue also exists in case 64 ports configured with (16,2) and method 1, it can not be shared with 128 ports configured with (16,4).  
	
	New P
	New (N1,N2)
	Legacy resource aggregation

	
	
	K
	Old (N1’,N2’)

	48
	(8,3)
	2; 3; 
	(4,3); (8,1); 

	
	(6,4)
	2/4; 
	(6,2)/(6,1); 

	64
	(16,2)
	2/4; 2; 
	(8,2)/(4,2); (16,1); 

	
	(8,4)
	2; 2/4; 
	(4,4); (8,2)/(8,1); 

	128
	(16,4)
	4; 4; 4
	(4,4); (16,1); (8,2) 

	
	(8,8)
	4; 4
	(8,2); (4,4)


Blue: mapping #1 (along horizontal dimension)
Red: mapping #2 (along vertical dimension)
Yellow: mapping #3 (NEC – along both horizontal and vertical)




   If companies really have strong concern on RRC ignalling with 3 values, we can be fine to support method 3 for 128 ports, even fine for (8,8) of 128 ports, where only one method applicable (method 2)
   
   Proposal: Support method 3 for 128 ports.
 

	Huawei, HiSilicon
	Question 1.B.4: Considering the large overhead of 128 CSI-RS ports, we support the many-to-one mapping by virtual antenna mapping. This can ensure all TXRUs can be used for pre-R19 Ues, while CSI-RS overhead is reduced.
The virtual antenna mapping is not implemented by UE specific precoders, it’s a cell specific precoders or OCCs, for example, generated as following. Then 128-port Ues can derive the channel of the 128 ports by inversing the orthogonal precoders (OCCs). And the legacy Ues can be served by all TXRUs by measuring one of the 32-port CSI-RS resource.
· Port 0 of CSI-RS resource #0 is generated by precoder (+1, +1, +1,+1) of (port #0, #1, #2, #3) of 128-port.
· Port 0 of CSI-RS resource #1 is generated by precoder (+1, +1, -1,-1) of (port #0, #1, #2, #3) of 128-port.
· Port 0 of CSI-RS resource #2 is generated by precoder (+1, -1, +1,-1) of (port #0, #1, #2, #3) of 128-port.
· Port 0 of CSI-RS resource #3 is generated by precoder (+1, -1, -1,+1) of (port #0, #1, #2, #3) of 128-port.
Totally by NW implementation is not optimized, since the aggregated 128 ports using precoders are not the real antenna layout, thus the DFT based type-I or type-II precoders will have some performance loss.

	CEWiT
	Proposal 1.A.6: Support

Question 1.B.4:
To elaborate more on this proposal, multiple antenna ports are grouped to form a single CSI-RS port and multiple CSI-RS resources are transmitted with different virtualization vectors. 
In the figure shown below, 4 antenna ports are grouped to form a single CSI-RS port and CSI-RS 1 uses virtualization vector {1,1,1,1}, CSI-RS 2 uses {1,j,-1,-j}, CSI-RS 3 uses {1,-1,1,-1} and CSI-4 uses {1,-j,-1,j}. The R19 UE, upon receiving all 4 CSI-RS resources can get the actual 128 port channel by combining all the CSI-RS resources (i.e., removing the virtualization vector) and can compute a 128 port R19 precoder. However, the R19 UE cannot get back the 128 port channel without knowing the virtualization vectors used by the BS.
[image: ]
The legacy Ues however will be configured to receive only one out of the 4 CSI-RS resources and the virtualization vector used by the BS is transparent to the legacy UE. Hence, the legacy UE computes a 32 port precoder and reports to the BS. Here, the legacy UE is being served with all available antenna ports.


[image: ]
To address the concerns regarding the NW implementation and overhead, though this can be handled by using a BF CSI-RS as NW implementation for legacy Ues, our intention primarily here is to reuse one of the aggregated resources of Rel19 CSI-RS for legacy Ues. And reusing one of the aggregated Rel19 resource for a legacy UE will serve two purposes 1. Reduced CSI-RS overhead 2. Use of all the available TxRUs for legacy Ues.

Since each of the available TxRUs are sounded in all the 4 CSI-RS transmission occasions, allowing many-to-one mapping (virtualization) from multiple TXRUs to each CSI-RS port will help with channel averaging especially when the CSI-RS resources are not limited to a single slot.

Proposal 1.K: Support

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 1A

For companies ‘not supporting’ the 3 proposals below, please check the explanation above and below, and see if you change your mind:

P1.B.3: Please check NEC compromise proposal (above) of supporting method#3 only for 128 ports
P1.B.4: Please check Huawei’s explanation (above) on the spec impact


	Nokia
	Q1.B.3
To address NEC comment, we don’t think we need Mapping 3 for 128 ports to ensure compatibility between R19 UEs with restricted capability of 64 ports. The network can use Mapping 1 to configure 128 ports with layout , which is compatible with 64 layout (8,4,4,4), or 128 port layout (8,8,8,2), which is compatible with 64 port layout (16,2,8,2).

Q1.B.4
Optimisation of TXRUs aggregation to CSI-RS ports should be left to NW implementation.
 

	Intel
	It appears that both issues discussed in this round are targeting to solve the same issue – enable reusing CSI-RS resources across legacy UEs and Rel-19 UEs. 

Given that we already have agreements on optimized support of sub-array method with two modes already supported, we are fine to accept method#3. 


	Samsung
	Q1.B.4
In our understanding, this proposal looks defining orthogonal cover codes across the aggregated CSI-RS resources for Rel-19 UE (regardless of legacy UEs being served by all antenna ports or not). This seems related to an enhancement of CSI-RS resources, which is not within the scope in consideration. Especially, given that we have agreed the two port mapping methods essentially needed to support Rel-19 Type-I/II CSI reporting with > 32ports, we fail to see any need for optimizing the enhancement of the CSI-RS resources.  



	Xiaomi
	Q1.B.4
We have understood its potential specification impact. We are also fine to further discuss its pros and cons after introducing OCC for K CSI-RS resources. 

	NEC
	Q1.B.3
@Nokia, Thanks for the discussion. We agree that based on method 1 and method 2, when 128 ports configured with (16,4), there can be 2 legacy configurations shared with 64 ports and legacy 32 ports, such as {(8,4) for 64 ports, (4,4) for 32 ports} and {(16,2) for 64 ports, (16,1) for 32 ports}, while when (8,8) configured for 128 ports, there is only one legacy configuration available shared with 64 ports (8,4) and legacy 32 ports (8,2), which is quite limited for the network flexibility on configuration. 
 With method 3, all available configurations can be candidates for network, there can be 4 configurations when 128 ports configured with (16,4) and 2 configurations when 128 ports configured with (8,8), only with marginal increased overhead (only one more configuration value in RRC), as we already considered on introducing flexible configurations for sharing, we prefer to make it complete. 

Q1.B.4
 With the introduced orthogonal cover code for CSI-RS resources, it may improve the resource utilization, we can be fine with the proposal.

	MediaTek
	Question 1.B.4: We doesn’t see the need for such optimization.

	NTT DOCOMO
	Question 1.B.4: We prefer not to have such enhancement.


	Mod V14
	Added conclusions 1.B.3 and 1.B.4


	Lenovo/ MotM
	Question 1.B.3:
Fine with Conclusion 1.B.3 but OK to keep issue open for one meeting for more in depth analysis

Question 1.B.4:
Agree with Samsung’s comment, out of scope. Support FL conclusion 1.B.4

	Huawei, HiSilicon
	Question 1.B.3: Fine with port mapping method 3, by the three methods, it is more flexible for splitting the antenna arrays into several sub-panels.

Question 1.B.4: 
@Nokia: implementation-based method would lead to extra high CSI-RS overhead, or reduced performance. As we have analysed in R1-2402018, several sets of cell specific CSI-RS resources are required by sub-panel based aggregation, which will increase the overhead from 15.4% to 38.5%. The overhead of 38.5% is absolutely unacceptable and hinders practical deployment of large antenna array. On the other hand, antenna virtualization can reduce the overhead practically, while maintaining the performance with all antenna elements and power used for legacy UE.
@Samsung: all agreed port mapping methods are based on splitting of the whole array which may lead to coverage loss for pre-R19 UEs or leads to an unacceptable high overhead, which hinders practical deployment of large antenna array.

	[bookmark: _GoBack]Mod V18/final
	No revision





2.2 Issue 2 (WID objective 2c): CRI-based CSI for hybrid beamforming (HBF)

Table 2A Summary: issue 2
	#
	Issue
	Companies’ views

	2.1.1+
2.5.2
	[116bis] Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, on the configured KS>1 NZP CSI-RS resources, reuse the legacy CMR and IMR rules for the Rel-15 CRI-based reporting. This includes:
· All the KS NZP CSI-RS resources are associated with a same CSI-RS resource set
· KS CSI-IM resources can be configured (implying one-to-one correspondence between KS CMRs and KS CSI-IMs)
FFS: Whether all the KS NZP CSI-RS resources share a same Pcoffset and PcoffsetSS
FFS: Whether or not NZP CSI-RS resource for interference measurement can be configured. FFS further details.

Proposal 2.A.2: For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, 
· When M>1, the M PMIs are independently calculated and indicated
· with the Rel-16 eType-II codebook and KS={1,2,3,4}, support M=2 with a maximum of 16 ports per resource, R=1 only, and a maximum UCI payload of 1706 bits.  
· The value of M={1, 2} is NW-configured via higher-layer (RRC) signalling
· The maximum value of M is subject to UE capability 
· on the configured KS>1 NZP CSI-RS resources, reuse the legacy IMR rule for the Rel-15 CRI-based reporting for NZP CSI-RS resource for interference measurement, i.e. only 1 NZP CSI-RS resource for interference measurement can be configured

FL assessment: Summary re FFS
· Support/fine with no restriction: Huawei/HiSi, Xiaomi, NEC, CEWiT, LG, Sharp 
· OK with restrictions: OPPO, Fujitsu (RI and PC restrictions) 
· OK with ≤16 ports per resource, with KS={1,2,3,4} (same as proposal 2.A) + max UCI payload=1706 bits (proposal 2.A.2): MediaTek, Samsung, Qualcomm, Ericsson (ok), ZTE (ok), Huawei/HiSi (ok)
· Not support: vivo, IDC, Apple, NTT DOCOMO

For the 2nd bullet, if consensus cannot be reached, the outcome would be that NZP-IMR is not supported.  

	
Support/fine: MediaTek, Qualcomm, Samsung, Ericsson (ok), ZTE (ok), Huawei/HiSi (ok), CEWiT, NEC, NTT DOCOMO (ok), Lenovo/MotM, Intel, TCL, CMCC, OPPO, AT&T, Google, Sharp, Xiaomi, vivo (ok only with 1st bullet and R=1) 


Not support: 



Support KS NZP: ZTE, Google, Fujitsu, OPPO
 




Table 2B SLS results: issue 2 
	Company
	SLS results

	
	Issue #
	Metric
	Observation

	Huawei/HiSi
	2.2
	CSI-RS Overhead bits 
	For multi-beam CSI measurement, the CSI-RS overhead is pretty high if each analog beam is associated with a separate CSI-RS resource. 

	
	2.3
	Relative throughput
	Under MU MIMO scenario, eType-II codebook provides significant performance gain over Type-I SP codebook for HBF architecture.

	
	2.1
	Relative Throughput
	For multi-beam based HBF system, X = 2 or 4 can respectively bring 23% or 40% performance gain over X = 1 when eType-II codebook is adopted.

	
	
	CSI Reporting Overhead
	The reporting overhead of multi-beam CSI is comparable with that of Rel.18 CJT under the same parameter assumptions.

	
	
	Relative Complexity
	The complexity of multi-beam CSI reporting is similar to or lower than that of Rel.18 CJT with X (NTRP) = 2 or 4.

	
	
	Channel Correlation
	The channels of multiple beams are highly correlated, which provides opportunity for UCI optimization.

	ZTE
	2.1
	DL throughput gain
	Rel-19 CRI-based CSI refinement can bring an obvious performance improvement compared to legacy CSI based on both Type-I codebook and eType-II codebook, especially for cell-edge Ues.

	
	
	Correlation
	Across different CRIs, high correlation is observed for the following Type-I/Type-II codebook parameters:
· i1,1 and i1,2 for Type-I codebook;
· SD/FD bases for Type-II codebook.



Table 2C Additional inputs: issue 2
	[bookmark: _Hlk164099502]Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 2A

	Intel
	We are Ok with both proposals for this round. 

	Samsung
	To further limit the UE complexity, we suggest to combine Proposals 2.A.2 and 2.E.2 together into one proposal.


	ZTE
	2.E.2
According to the WID, the HBF is targeting MU-MIMO operation. Then interference measurement is a very important factor impacting the performance. With Ks NZP CSI-RS for interference measurement, it enables measuring the interference from different beams for one certain beam. So, it enables better MU pairing.

	NTT DOCOMO
	Support both proposals.

	Mod V14
	Merge 2.A.2 and 2.E.3


	Lenovo/ MotM
	First bullet:
Support. For Ks ≤ 4, M=2 and PCSIRS ≤ 16, complexity is even less than Rel-18 Type-II CJT codebook. We do not see reasonable arguments raising complexity/processing timeline concerns beyond what is already supported in legacy specification. Moreover, there is no restriction on using eType-II CB beyond FR1, nor there is restriction on using HBF in FR1, especially beyond 4 GHz carrier frequency. Since Type-II CN family targets MU-MIMO scenarios, reporting M=2 helps pair two UEs with a same analog beam to enable simultaneous scheduling of UEs by adopting a common analog beam out of M beams. The restrictions M ≤ 2 and PCSIRS ≤ 16 are already a compromise

Second bullet:
In our assessment all arguments are valid, as follows:
Up to Ks IMRs: Assuming each resource corresponds to a distinct analog beam, the intra-cell interference hypothesis mainly depends on the applied analog beam, assuming the interference stems from the same TRP/panel, hence, different interference assumptions corresponding to Ks IMRs mapped one-to-one to each CMR is a reasonable design, however the RS overhead, specification impact and complexity both go up

Up to 1 IMR: Legacy design however when IMR is configured the interference hypothesis is assumed to be common across all CMRs, i.e., intra-cell interference is insensitive to analog beam change. This is not a precise assumption of interference to be measured is transmitted with the same analog beam as the CMR, whereas one IMR is acceptable if the interference is generated from a different TRP or panel in the same cell. 

No IMR configured: Most restrictive design but avoids imprecise interference characterization that is possible with a single IMR.  

Our preference is no IMR configured, and we’re also OK with supporting legacy behavior with further clarification in the specification that the IMR is common for all CMRs, or even clarification in the chair notes without spec capturing to provide guideline for implementation

	Mod V18
	Added 1st bullet to clarify PMI calculation issue for M>1


	Mod final
	Revision based on offline discussion for compromise (Huawei and vivo)



2.3 Issue 3 (WID objective 3): CJT calibration reporting for non-ideal synchronization and backhaul

Table 3A Summary: issue 3 
	#
	Issue
	Companies’ views

	3.8
	Proposal 3.H.1: For the Rel-19 aperiodic standalone CJT calibration reporting, in addition to reporting one type of CJT calibration report in one report, at least support reporting {(Dn,offset, dn), n=0, 1, …, NTRP – 1, n≠nref1} and {FOn , n=0, 1, …, NTRP – 1, n≠nref2} in one report
· nref1 and nref2 are independently selected and indicated by the UE,
· One-part UCI is used



Proposal 3.H.2: For a UE indicated with two TCI states, regarding QCL assumptions for PDSCH, support the following QCL assumption for PDSCH:
· Scheme E: The PDSCH DMRS port(s) are QCLed with the DL-RS associated with the first TCI state with respect to QCL-TypeA and QCLed with the DL-RS in the second TCI state with respect to QCL-TypeA except for {Doppler shift, average delay}


FL assessment: 3.H.1 OFFLINE AGREEMENT; 3.H.2 OFFLINE AGREEMENT (Lenovo confirmed OK)



	
Support/fine: Huawei/HiSi, vivo, ZTE, CMCC, Samsung, Ericsson, Apple, NEC OPPO, Lenovo/MotM, KDDI, Google, Sharp, Panasonic, NTT DOCOMO, Intel, Nokia/NSB, Xiaomi, Sony, AT&T, KDDI 

Not support: 



Table 3B LLS/SLS results: issue 3 
	Company
	LLS/SLS results

	
	Issue #
	Metric
	Observation

	
	
	
	

	
	
	
	



Table 3C Additional inputs: issue 3
	Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 3A

	NTT DOCOMO
	Proposal 3.H:
Support

	Nokia
	P3.H
Because the quantisation range for delay and frequency offset has only nonnegative values, the reference TRP needs to be selected separately for the two reports, so we don’t think we need the first FFS

The second FFS is also not needed because the PDSCH just needs to be QCL-ed with the serving TRP for Doppler shift and/or average delay

Multiplexing of delay/frequency/phase offsets
We support multiplexing of delay offset + FO. For TDD operations, phase offset can be reported separately

	Intel
	Support Proposal 3.H. Our understanding is that a common nref may not be always possible as delay and frequency offset based on a single reference TRP may not be always positive value. 

	Samsung
	Proposal 3.H
Ok with the proposal. We prefer one-part UCI for the multiplexing scheme since the total number of bits with the multiplexing is still around 30 bits. 

	Xiaomi
	Support proposal 3.H.
As for the two FFSs, we share same view as Nokia, it can be removed.

	Sony
	Support proposal 3.H. We also share Nokia’s view that the first FFS can be removed.

	ZTE
	3. H:
Regarding the first FFS, open to discuss whether a common reference can be selected, since there may be a reference TRP that will always be selected as one of the CJT TRPs. If common reference is supported, we can further discuss whether the quantization range can be refined.
Regarding the second FFS, to our understanding, one TCI state is sufficient.
Moreover, 2-part UCI can be further considered, because if the d is reported as 0 or the D is reported as ‘out of range’, the FO does not need to be reported.


	AT&T
	Proposal 3.H: Support


	KDDI
	Proposal 3.H: Support. As for the first FFS, we also share the same view as some other companies that it can be removed.

	Mod V14
	Revision to address comments


	Lenovo/ MotM
	Proposal 3.H: 
We do not see how joint reporting can work due to the single-sided offsets agreed for delay and frequency offsets. We have the same understanding as Nokia and Intel, supporting a common reference TRP is not possible anymore due to the fact that only a negative pre-compensation of both delay and TRP needs to be applied. Moreover, with the fact that the PDSCH may correspond to pre-compensations of different RSs, e.g., time pre-compensation w.r.t. RS1 and frequency pre-compensation w.r.t. RS2, the QCL assumption becomes more complicated to define
 

	Ericsson
	Proposal 3.H

We don’t see how a same nref can be defined for both reporting types given that we have already agreed positive reporting ranges for delay offset and frequency offset.  We suggest to either remove the FFS, or what even better just agree that nref1 and nref2 are independently indicated.

As for QCL assumption, we prefer to keep it.  If network precompensates both delay offset and frequency offset, then for additional QCL assumption for the second indicated TCI state of PDSCH, the UE shall assume QCL TypeA except {average delay and doppler shift}

	Huawei, HiSilicon
	Proposal 3.H: we support the proposal, and we are fine to keep the FFS for further consideration.


	CATT
	Proposal 3.H
We support the main bullet, for the 1st FFS, we don’t think it is always possible to find a common nref, separate nref selection is preferred. For the 2nd FFS, since the nref is separately selected, we agree with Nokia, no need to introduce additional QCL assumption. For the 3rd FFS, we prefer to remove it. The motivation of two part UCI is not clear, simply one part UCI can accommodate joint reporting. 

	Mod V18
	Revised 3.H  3.H.1 based on offline agreement
Added 3.H.2 from offline session, offline agreement


	Mod final
	No revision
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