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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 (2d added in [1]):
	[bookmark: _Hlk146697700]
2. Specify CSI support for up to 128 CSI-RS ports, targeting FR1
a. 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
b. 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)
c. 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
d. SRS port grouping and its association to the two codewords for the 6/8Rx low complexity receiver supporting more than 4 layers, with legacy codebook
· No enhancement on codeword-to-layer mapping, DL resource allocation, CSI feedback, and DCI format
· Note: Whether to support 6Rx with more than 4 layers is to be decided in RAN4 Rel-19 RF enhancements WI
3. 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. Proposed TPs and Companies’ Views

Please read:
· Please share your inputs/views, if any, on the proposed TPs in Table 1 (>32 ports), 2 (HBF), and 3 (CJTC)
· As we are now in the maintenance phase, only potentially essential issues/proposals will be discussed. Essential means without the changes the specs are ambiguous, inconsistent, and/or broken. 
· Furthermore, only TPs are discussed in the FL summary at this point. 


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

Text Proposal 1.B

	Impacted spec(s): TS38.214


	Reason for change: Codebook type 'typeI-SinglePanel-r19' is missed for sub-configuration although it was agreed to be supported with sub-configuration.


	Summary of the change: Add the codebook type 'typeI-SinglePanel-r19' for sub-configuration


	Consequences if not approved:  Codebook type 'typeI-SinglePanel-r19' can not be supported for sub-configuration (agreement isn’t implemented)


	
5.2.1.4.2 Report quantity configurations
<Unchanged part omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by csi-ReportSubConfigToAddModList:
-	The UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel', 'typeI-MultiPanel' or 'typeI-SinglePanel-r19'. If the UE indicates a capability for supporting mixed codebook combination in a slot with mixCodeBookSpatialAdaptation, each sub-configuration which is configured with portSubsetIndicator can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel', or 'typeI-MultiPanel' or 'typeI-SinglePanel-r19'. 
<Unchanged part omitted>


	Support/fine: NEC, Google, CATT (open, UE feature), OPPO (discuss), Spreadtrum (open), Xiaomi (open), Huawei/HiSi (open), Qualcomm (open), Ericsson (open, UE feature)

Not support: Samsung, vivo, ZTE, Nokia, 

FL assessment: At first, this TP seems needed to ensure that the previous agreement is implemented. However, it was pointed put that this implies the support for mixed codebook (leading to a new UE feature), which does not seem non-essential. 





Table 1 Companies’ inputs: issue 1
	Company
	Input

	Samsung
	1.B- Do not Support. Currently there is no agreement on mixCodeBookSpatialAdaptation for Rel-19 which itself was UE capability in Rel-18. Further discussion on this issue is needed related to UE capability

	vivo
	TP 1.B: Not support. Note that mixCodeBookSpatialAdaptation is a Rel-18 UE capability. 

	ZTE
	TP1.B: We agree with Samsung that, there is no agreement on whether Rel-19 Type-I codebook is supported for NES with mixCodeBookSpatialAdaptation. So, at current stage, we do NOT think the TP is needed, unless new agreement(s) are reached.

	Nokia
	1.B  Do not support. We did not agree to support mixed codebooks with SD NES and Rel19 Type-I, this would be a new feature and we do not see the need for it.

	Mod V0
	Please share your inputs on the above TPs taking into account the comments from those not supporting this proposal. 

From my perspective, 
· there is no agreement on the support for mixed codebooks with SD NES and Rel-19 Type-I
· this feature is not essential

Unless the situation changes, we can conclude as follows to close this issue.

Conclusion: The UE capability mixCodeBookSpatialAdaptation from Rel-18 NES is not supported with Rel-19 Type-I codebook. 


	
	

	
	



2.2 Issue 2 (WID objective 2c): CRI-based CSI for hybrid beamforming (HBF)
--
2.3 Issue 3 (WID objective 3): CJT calibration reporting for non-ideal synchronization and backhaul

Text Proposal 3.A

	Impacted spec(s): TS38.214


	Reason for change: Regarding 0.1ppm or 0.2ppm, the reference frequency in relation to ppm should be clarified. If not clarified, absolute frequency offset values may be unaligned, which can lead to performance loss. A straightforward method to define the reference frequency in relation to ppm is the frequency of Point A. 


	Summary of the change: We recommend defining the reference frequency in relation to ppm is the frequency of Point A.


	Consequences if not approved: If not clarified, absolute frequency offset values may be unaligned, which can lead to performance loss.


	5.2.2.2.5a	Refined eType II Codebook
< Unchanged parts are omitted >
5.2.1.4.10	CJTC-F reporting of frequency offset
For a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cjtc-F', the frequency offset value, , for CSI-RS resource set , , is indicated by


where the mapping from  to  is given by

and the values of  and  are configured by the higher layer parameters valueOfAFO and valueOfMFO, respectively. The reference frequency in relation to ppm is the frequency of Point A corresponding to .
< Unchanged parts are omitted >


	Support/fine: vivo, CATT (open), Spreadtrum (open), Qualcomm (open), Ericsson (open), Nokia (open), 

Not support: Google, Samsung, OPPO, Xiaomi, ZTE, 

FL assessment: It is unclear if this TP is necessary/essential. The FO is defined with respect to the reference TRP (signaled as a part of CJTC-F report). But a few companies argue that there is some ambiguity. This issue may benefit from some discussion. 






Table 3 Companies’ inputs: issue 3
	Company
	Input

	vivo
	P 3.A: Support. 
By definition, ppm is a relative value, for which a reference frequency should be defined to obtain the final absolute frequency (in Hz). Let  represent the absolute frequency value of a TRP acquired by NW to compensate, which is calculated by . Therefore, the reference frequency value,  should be aligned between UE and gNB. If there is inconsistency, it will result in an FO error. For example, assuming the same ppm value and 700 MHZ carrier frequency, a reference frequency error of 100MHz will cause FO error of ~14%, i.e.,  . Considering that the frequency value of Point A corresponding to n_ref is a UE-maintained value and is also the reference frequency for the starting RB of CSI-RS, it is appropriate to be the reference frequency, .

Additionally, an updated TP is given below for clarity.
	5.2.2.2.5a	Refined eType II Codebook
< Unchanged parts are omitted >
5.2.1.4.10	CJTC-F reporting of frequency offset
For a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cjtc-F', the frequency offset value, , for CSI-RS resource set , , is indicated by


where the mapping from  to  is given by

and the values of  and  are configured by the higher layer parameters valueOfAFO and valueOfMFO, respectively. The reference frequency in relation to ppm is the frequency of Point A corresponding to .
< Unchanged parts are omitted >






	CATT
	P 3.A:
Open to discuss. 
We agree with vivo that ppm is by itself a relative value to reference frequency. Since CJTC FO reporting (FG 59-2-3-2) can be configured for CA scenario, it is beneficial to define the reference frequency for better alignment between gNB and UE. The ARFCN value, i.e., frequency-location of point A can be used as the reference frequency.

	Qualcomm
	Proposal 3.A: We are open to discuss.
Indeed we think there seems to be a hole.
The common understanding of ppm should be in relative to carrier frequency, as mentioned in the first meeting of Rel-19 (highlighted below).
	Agreement (RAN1#116, 2024-02)
For the Rel-19 aperiodic standalone CJT calibration reporting, given the NTRP configured NZP CSI-RS resources/resource sets and the selected N resources/resource sets, support reporting, in one CSI reporting instance, {FOn , n=0, 1, …, N – 1, n≠nref}, where FOn denotes the measured frequency offset associated with the n-th CSI-RS resource/resource set relative to the reference CSI-RS resource/resource set nref
· For the reference CSI-RS resource/resource set nref, the value of FOnref is assumed 0 and not reported
· FFS (by RAN1#116bis): Whether nref is fixed, NW-configured, or is included in the report (selected by the UE)
· FFS (by RAN1#116bis): whether the UE assumes that the measured and reported per-TRP frequency offsets can include Doppler shift (if existent) associated with the reference CSI-RS resource/resource set nref
· FFS: Measurement resource/resource set for FO reporting 
· Down-select, by RAN1#116bis, from the following
· Alt1. The value of FOn indicates a uniformly quantized FO between –AFO and AFO, or 0 and AFO
· FFS (by RAN1#116bis): supported quantization alphabet(s) (including AFO and resolution) for FOn 
· Alt2. The value of FOn indicates the interval  which the FO falls into
· Alt2A:  is uniformly spaced between -AFO and AFO, i.e.  
· Alt2B:  is uniformly spaced between 0 and AFO, i.e. 
· FFS: whether “out-of-range” value/interval is needed, or whether TRP selection value is needed 
· FFS: If N<NTRP, the rest (NTRP–N) resources/resource sets are indicated with a state “out of range”
· FFS: Detailed UCI design
· FFS: The need for a new QCL assumption
· FFS the unit of AFO: e.g. absolute (e.g. in Hz) or relative (e.g. in ppm/ppb relative to carrier frequency, or fraction of SCS), dependence on RS configuration 




Whether Point A or some other definition of absolute frequency, we are open to discuss.


	Mod V0
	The TP is revised based on vivo’s comments. Please check if your view changes.
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