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1. Introduction
The scope given in the Rel-18 NR Evolved MIMO WID pertaining to CSI enhancement is as follows:
	1. Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· UE reporting of time-domain channel properties measured via CSI-RS for tracking
4. Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:
a. Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off



2. Summary of companies’ views 

Proposals for online endorsement:

	
Proposal 3.A: For the Rel-18 TRS-based TDCP reporting, down select only one of the following alternatives by RAN1#112:
· AltA.1 (Doppler spread) as described in R1-2210523
· AltA.2 (Doppler shift): A UE is configured to report the Doppler shifts corresponding to the M strongest peaks of the wideband Doppler spectrum, for each of the  configured TRS resources
· A TDCP report can be configured with N periodic TRS resources (e.g., N=2 with one TRS resource per TRP)
· Parameter M is RRC configured with candidate values TBD, e.g. M=1,2,3,…
· Wideband Doppler spectrum is calculated from the wideband time correlation function, given, as an example, by  , where   and  is the channel for subcarrier n.
· AltB (TD correlation profile) as described in R1-2210523
Down-selection is to done based on, at least, the (single-)user throughput (LLS) performance comparison among the alternatives assuming:
· Three special cases of an agreed use case (companies can select only one or more): aiding gNB to determine switching between Type-I and Rel-16 eType-II codebooks, or to determine SRS periodicity in the UL-SRS reciprocity-based precoding scheme; or aiding the gNB implementation in CSI prediction for TDD
· In their simulations on switching between Type-I and Rel-16 eType-II codebooks, companies should state how to calculate the metric for the determination and how to set the threshold, and what the UE reports.
· In their simulations on UL-SRS reciprocity-based precoding scheme, companies should state how to set the SRS periodicity based on the reported metrics, and what the UE reports; and the results should be displayed in terms of user throughput vs SRS overhead
· In their simulations on CSI prediction for TDD, the results should be the correlation between real channel and predicted channel, and what the UE reports; aided by the reported metric.
· Other scenarios of the agreed use cases can optionally be simulated 
· Based on the agreed EVM for sTRP and mTRP
Note: Different alternatives may or may not apply to different use cases  
FFS: The need for a measure of confidence level in the TDCP report, and/or UE behaviour when the quality of TDCP measurement is not sufficiently high
FFS: TDCP parameter(s) signalled with respect to each alternative


	
Proposal 1.B.1: On the Type-II codebook refinement for CJT mTRP, revert the following working assumption: 
· Working assumption: Alt3 is supported in addition to Alt1 (to be confirmed in RAN1#111)
· (Alt3). One group comprises one polarization for one CSI-RS resource with a common phase reference across N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2N)
· For each of the (2N–1) amplitude groups (other than the group associated with the SCI), the reference amplitude is reported


FL Note: Just as what we did in RAN1#110bis-e, this has to be decided based on empirical evidence (i.e. SLS results). Per agreement this needs to be concluded in this meeting. Since the WA was made conditioned upon the benefit of Alt3 over Alt1
· If there is no confirmed benefit from Alt3 over Alt1 in the alleged scenarios (inter-site CJT, 500m ISD), the WA should be reverted (hence no support of Alt3). 
· Otherwise, confirmed as an agreement. 
The available SLS results are summarized as follows for the alleged “missing” scenarios from Alt3 proponents in RAN1#110bis-e (500m ISD or larger, inter-site CJT):
· “Notable” (small in FL perspective) gain: Huawei (2-3% mean UPT), ZTE (0.2-1.2% mean UPT)
· No demonstrable gain: Samsung, vivo

	Support/fine: vivo, Samsung, OPPO, MediaTek, Fraunhofer IIS/Fraunhofer HHI, Apple, DOCOMO, Intel, AT&T, Nokia/NSB, Ericsson, Xiaomi, 

Not support: ZTE, Spreadtrum, CATT, LG, Huawei/HiSi 



	[109-e] Agreement
The work scope of Type-II codebook refinement for high/medium velocities includes refinement of the following codebooks, based on a common design framework:
· Rel-16 eType-II regular codebook
· Rel-17 FeType-II port selection (PS) codebook
FFS: Whether to prioritize/down-select from the two

Proposal 2.A: The Rel-18 Type-II codebook refinement for high/medium velocities comprises refinement of the following codebooks:
· Refinement of the Rel-16 eType-II regular codebook
· Refinement of the Rel-17 FeType-II port selection (PS) codebook, based on the same design details as the Refinement of the Rel-16 eType-II regular codebook, except for the supported set of parameter combinations
· Time-/Doppler-domain reciprocity is not assumed


Conclusion 2.A.2: For the Rel-18 Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the refinement based on the Rel-17 FeType-II port selection (PS) codebook. Therefore, only the refinement based on the Rel-16 eType-II regular codebook is supported.

FL Note: This proposal has been discussed since RAN1#110 and needs conclusion. Since many companies voice concern on supporting the refinement based on Rel-17 FeType-II PS, conclusion 2.A.2, merely stating the fact, is inevitable.

	Support (equal priority for) both Rel-16 eType-II and Rel-17 FeType-II: Huawei/HiSi, ZTE (Rel-16 first), Fraunhofer IIS/HHI
· Concern: vivo, Lenovo, LG, Apple, DOCOMO, Spreadtrum

Down-select to only Rel-16 eType-II or Rel-16 with higher priority:  Apple, DOCOMO, MediaTek, NEC, Xiaomi, Samsung, Lenovo, Intel (if Rel-17, no DD reciprocity), Xiaomi. Qualcomm, Apple, DOCOMO, Ericsson, Nokia/NSB, LG, Spreadtrum, CMCC, vivo, OPPO, Google, Sharp, IDC 

Proposal 2.A:
· Support/fine: IDC, ZTE, Huawei/HiSi, Fraunhofer IIS/HHI
· Concern on Rel-17: vivo, LG, Apple, DOCOMO, Spreadtrum, Qualcomm, Lenovo, Nokia/NSB, OPPO, Google, [NEC]


	
Proposal 2.C.5: 
For the Type-II codebook refinement for high/medium velocities, regarding the parameter d (in slots), 
· Support at least the following candidate value:  
· If the configured CMR is P or SP-CSI-RS, this candidate value is the periodicity of the CSI-RS,
· If the configured CMR is AP-CSI-RS, this candidate value is the configured value of m parameter
· FFS: Whether in the above two cases, the number of slots between the last CSI-RS occasion no later than the legacy reference resource and the starting of WCSI window shall be integer multiples of d slots.
· In addition, support d=1
· FFS: Whether additional candidate value(s) of d are supported, e.g. d<m, d>m, 
If more than one candidate values of d are supported, the value of d is gNB-configured via higher-layer (RRC) signalling 


Keep d=1:
· Support: Ericsson, ZTE, LG, Samsung, Huawei/HiSi
· Concern:

Remove d=1 or keep d=1 in FFS: 
· Support: vivo, MediaTek, Nokia/NSB, Lenovo, Xiaomi
· Concern:

[111] Agreement
For the Type-II codebook refinement for high/medium velocities, the parameter m (offset between two AP-CSI-RS resources for the CMR, in slots) is gNB-configured via higher-layer (RRC) signalling from the following set of candidate values: {1, 2}
· FFS: Whether 4, 5, 8, 12, and/or 16 are also supported as other candidate value(s)

[111] Conclusion: 
For the Type-II codebook refinement for high/medium velocities, regarding the parameter m (offset between two AP-CSI-RS resources for the CMR, there is no consensus in supporting additional candidate value(s).




[bookmark: _GoBack]
2.1 Issue 1: Type-II codebook refinement for CJT 

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

	1.2
	[110bis-e] Agreement
On the Type-II codebook refinement for CJT mTRP, regarding W2 quantization group, for each layer:
· Support the following: (Alt1) One group comprises one polarization across all N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2)
· FFS: Amplitude quantization table enhancement
· For the amplitude group other than the group associated with the SCI, the reference amplitude is reported
· Working assumption: Alt3 is supported in addition to Alt1 (to be confirmed in RAN1#111)
· (Alt3). One group comprises one polarization for one CSI-RS resource with a common phase reference across N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2N)
· For each of the (2N–1) amplitude groups (other than the group associated with the SCI), the reference amplitude is reported
· If the support Alt3 in addition to Alt1 is confirmed, only one of the two schemes will be a basic feature for UEs supporting Rel-18 Type-II CJT codebook


Proposal 1.B.1: On the Type-II codebook refinement for CJT mTRP, revert the following working assumption: 
· Working assumption: Alt3 is supported in addition to Alt1 (to be confirmed in RAN1#111)
· (Alt3). One group comprises one polarization for one CSI-RS resource with a common phase reference across N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2N)
· For each of the (2N–1) amplitude groups (other than the group associated with the SCI), the reference amplitude is reported


FL Note: Just as what we did in RAN1#110bis-e, this has to be decided based on empirical evidence (i.e. SLS results). Per agreement this needs to be concluded in this meeting. Since the WA was made conditioned upon the benefit of Alt3 over Alt1
· If there is no confirmed benefit from Alt3 over Alt1 in the alleged scenarios (inter-site CJT, 500m ISD), the WA should be reverted (hence no support of Alt3). 
· Otherwise, confirmed as an agreement. 
The available SLS results are summarized as follows for the alleged “missing” scenarios from Alt3 proponents in RAN1#110bis-e (500m ISD or larger, inter-site CJT):
· “Notable” (small in FL perspective) gain: Huawei (2-3% mean UPT), ZTE (0.2-1.2% mean UPT)
· No demonstrable gain: Samsung, vivo

	Support/fine: vivo, Samsung, OPPO, MediaTek, Fraunhofer IIS/Fraunhofer HHI, Apple, DOCOMO, Intel, AT&T, Nokia/NSB, Ericsson, Xiaomi, 

Not support: ZTE, Spreadtrum, CATT, LG, Huawei/HiSi 





Table 1B Type II CJT: summary of observation from SLS
	Company
	SLS results

	
	Issue #
	Metric
	Observation

	Huawei/HiSi
	1.2
	Mean UPT vs overhead, 5% UPT vs overhead
	For inter-site CJT with large inter-site distance, Alt 3 (Cgroup,amp=2N) has better performance compared to Alt1 (Cgroup,amp=2). (2~3% UPT gain)


	vivo
	1.2
	Cell mean SE vs overhead
	[bookmark: OLE_LINK3]- Alt1 performs better than Alt3 in Outdoor1 (non-collocated) with 500m ISD.
[bookmark: _Ref118709558]- Alt3 shows a negligible performance improvement over Alt1 for the high payload case of the scenario with 200m ISD.
[bookmark: _Ref118709560]- Combining the payload and the SE gain, Alt1 outperforms Alt 3.

	ZTE
	1.2
	Avg UPT vs overhead, 5% UPT vs overhead
	We observe that 0.2%~1.2% mean UPT gain and 2.2%~12.1% cell edge UE gain can be achieved using Alt 3 compared with Alt1.

	Samsung
	1.2
	Avg UPT gain vs overhead
	There is no benefit of Alt3 over Alt1 shown in our SLS results for both mode 1 and mode 2 cases even in the inter-site inter-cell scenarios.



Table 2 Additional inputs: issue 1
	Company
	Input

	From ROUND 1

	Samsung
	Proposal 1.B.1
We support the proposal since Alt3 doesn’t show any sufficient gain over Alt1 from the whole SLS results (including the proponents’ results: 2% or 0.2% avg UPT gain only) even in the advertised inter-site inter-cell scenario with a longer ISD. 

	ZTE
	Proposal 1.B.1: Not support. Since there are clear performance benefits (it seems a significant performance (>10%) for cell edge UE is ignored by some companies) and nothing wrong, why we need to revert the WA? It seems betray the basic principle. 
[Mod: 0.2-1.2% in UPT is not so clear  The premise for the WA in this case is not “whether there is nothing wrong”, but “whether there is any additional benefit advertised by the Alt3 proponents last time who didn’t provide SLS results to justify their preference ]]

	Spreadtrum
	Proposal 1.B.1: We appreciate all the companies providing simulation results. However, the simulation results from the companies didn’t show the RSRP difference among N coordinated TRPs. If the RSRP difference is small, the performance gap between Alt1 and Alt3 may be small. Since there are multiple companies show that performance gain of Alt3 can be observed, we prefer to support Alt3.

	Huawei, HiSilicon
	For proposal 1.B.1, there’s about 2~3% gain for mean UPT and ~4% gain for edge for inter-site scenarios, we prefer to confirm the working assumption, which is helpful for cases that received power between TRPs are large.

	Mod V0
	If you have more inputs on 1.B.1, please share

	Lenovo
	Our preference remains to support the WA

	OPPO
	Support the proposal. 

	vivo
	Support the proposal.

	Samsung
	Support the proposal

	LG
	Not support. We can see the gain from ZTE/HW evaluation results. If some companies still Alt 3 is not necessary we can make it as optional UE feature for progress.

	Fraunhofer IIS/HHI
	Fine with the proposal 



2.2 Issue 2: Type-II codebook refinement for high/medium UE velocities (with time/Doppler-domain compression)

Table 3A Summary: issue 2
	#
	Issue
	Companies’ views

	2.1
	[109-e] Agreement
The work scope of Type-II codebook refinement for high/medium velocities includes refinement of the following codebooks, based on a common design framework:
· Rel-16 eType-II regular codebook
· Rel-17 FeType-II port selection (PS) codebook
FFS: Whether to prioritize/down-select from the two

Proposal 2.A: The Rel-18 Type-II codebook refinement for high/medium velocities comprises refinement of the following codebooks:
· Refinement of the Rel-16 eType-II regular codebook
· Refinement of the Rel-17 FeType-II port selection (PS) codebook, based on the same design details as the Refinement of the Rel-16 eType-II regular codebook, except for the supported set of parameter combinations
· Time-/Doppler-domain reciprocity is not assumed


Conclusion 2.A.2: For the Rel-18 Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the refinement based on the Rel-17 FeType-II port selection (PS) codebook. Therefore, only the refinement based on the Rel-16 eType-II regular codebook is supported.

FL Note: This proposal has been discussed since RAN1#110 and needs conclusion. Since many companies voice concern on supporting the refinement based on Rel-17 FeType-II PS, conclusion 2.A.2, merely stating the fact, is inevitable.

	Support (equal priority for) both Rel-16 eType-II and Rel-17 FeType-II: Huawei/HiSi, ZTE (Rel-16 first), Fraunhofer IIS/HHI
· Concern: vivo, Lenovo, LG, Apple, DOCOMO, Spreadtrum

Down-select to only Rel-16 eType-II or Rel-16 with higher priority:  Apple, DOCOMO, MediaTek, NEC, Xiaomi, Samsung, Lenovo, Intel (if Rel-17, no DD reciprocity), Xiaomi. Qualcomm, Apple, DOCOMO, Ericsson, Nokia/NSB, LG, Spreadtrum, CMCC, vivo, OPPO, Google, Sharp, IDC 

Proposal 2.A:
· Support/fine: IDC, ZTE, Huawei/HiSi, Fraunhofer IIS/HHI
· Concern on Rel-17: vivo, LG, Apple, DOCOMO, Spreadtrum, Qualcomm, Lenovo, Nokia/NSB, OPPO, Google, [NEC]


	2.5
	[111] Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs, support the following:
· Q different 2-dimensional bitmaps are introduced for indicating the location of the NZCs, where the qth (q=1,…., Q) 2-dimensional bitmap corresponds to qth selected DD basis vector
· The number of selected DD basis vectors is denoted as Q
· This implies that for each layer, the location of NZCs in SD-FD can be different for different selected DD basis vectors.
FFS: Further overhead reduction on bitmap(s)
FFS: Whether the number of NZCs is upper bounded across all DD basis vectors or per DD basis vector

Proposal 2.E.2: For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs, down-select only one from the following alternatives: 
· Alt1. Q different 2-dimensional bitmaps where each bitmap reuses the legacy design i.e. the size of the bitmap for each selected DD basis vector is 2LMv 
· Alt2. Q different 2-dimensional bitmaps where each bitmap reuses the legacy design and further compressed using source-coding (e.g Huffman code
· Alt3A: A single 2-dimensional bitmap of size  to report the selected  pairs of FD basis vector and DD basis vector and a single 2-dimensional bitmap of size  for indicating the location of the NZCs, where each row corresponds to a selected SD basis vector and each column corresponds to one of the selected  pairs of FD basis vector and DD basis vector.
· Alt3B: A single 2-dimensional bitmap of size  to report the selected  pairs of SD components and DD basis vector and a single 2-dimensional bitmap of size  for indicating the location of the NZCs, where each row corresponds to a selected FD basis vector and each column corresponds to one of the selected  pairs of SD component and DD basis vector.
· Alt3C: A single 2-dimensional bitmap of size  to report the selected  pairs of SD component and FD basis vector and a single 2-dimensional bitmap of size  for indicating the location of the NZCs, where each row corresponds to a selected DD basis vector and each column corresponds to one of the selected  pairs of SD component and FD basis vector.
· Alt4. A bitmap that includes bits associated with the set of {(, ,)} with , where  is the threshold that can be configured by gNB,  ,  and  denotes a reference SD basis index and a reference FD basis index and a reference DD basis index associated with SCI, respectively.

	Proposal 2.E.2:
· Support/fine:  OPPO, Samsung, Apple, Fraunhofer IIS/HHI, Qualcomm. Intel, Lenovo, MediaTek, Nokia/NSB, Fraunhofer IIS/HHI, Xiaomi
· Not support:


Early temperature check:
· Alt1: OPPO, Samsung, Apple, Lenovo, Spreadtrum, NEC, Intel, Nokia/NSB, Google 
· Alt2: Intel
· Alt3A/B/C: Fraunhofer IIS/HHI, Qualcomm (study), Lenovo, Xiaomi
· Alt4: vivo




Table 4 Additional inputs: issue 2
	Company
	Input

	Mod V0
	If you have more inputs on 2.A.2 and 2.E.2, please share

	Lenovo
	Issue 2.1:
No change in our position, we cannot accept Proposal 2.A

Proposal 2.E.2:
OK to study (although we wish the list is down-selected). A few points
1. Huffman coding was previously proposed in RAN1#98 for eType-II bitmap reduction but received no sufficient support. We also prefer to keep the design unified across different β values  
2. OK to discuss Alt3 variants     
2. Can Alt4 proponents consider refining the wording? It is very hard to understand the scheme or even the underlying motivation

	OPPO
	Support Conclusion 2.A.2.

For proposal 2.E.2, we are fine to study and discuss possible enhancement for the bitmap, especially Alt.3A/B/C.


	vivo
	Replying to Lenovo on Alt 4
The idea is that the bitmap only includes bits associated with SD, FD and DD basis vectors which fall into a region. This region includes the SD/FD/DD basis vector indices with distance smaller than a threshold d from a reference location. The reference location can be the SCI location. For the rest coefficients located outside this region, they are simply 0, thus no need to report.

	MediaTek
	In our understanding, NZC selection should be carried in CSI part 1, which is of fixed length known by UE and gNB in advance.

However, Huffman code is a variable-length code, so it is unclear to us how it is applicable.
Furthermore, it requires the knowledge of weights (probability distribution) so as to determine the codeword mapping, not to mention that it has to be done for different combinations of (L, M, Q).
Finally, storing these mappings requires high UE complexity, but it would only be used for a much later release of NR. 

For Alt4, from both perspectives of specification and implementation, we have concerns on the complexity of indexing of  satisfying .


	Samsung
	Proposal 2.E.2: although we are fine to consider all these options, the number of options is quite excessive for such a small optimization problem.

	LG
	We share similar view but propose to down select “only” one.

	Xiaomi
	Conclusion 2.A.2: We are fine with the conclusion. 


Proposal 2.E.2:  It is obvious that the indication overhead of Alt3 is less than that of Alt1. Alt2 is not a legacy indication method, which may need more specification efforts. Alt4 is more complexity and not easy to understand. According to the current codebook structure, i.e., ，it is straightforward that S FD-DD basis pairs are indicated with MQ bits compared with Alt3B/3C. However, we are fine to study Alt3A/B/C.


	Mod V9
	Added “only” in 2.E.2 per LG input

	Fraunhofer IIS/Fraunhofer HHI
	@Samsung, we do not agree that this is a small optimization problem. As shown in our Tdoc, the overhead saving with Alt 3A can be very high. 

We are fine to study the alternatives in Alt 3 as they are simple and similar to the legacy bitmap.  We also agree with Xiaomi that Alt 3A is the most natural way of overhead reduction considering the codebook structure. 

In our understanding, Alt 3C is identical to what we had in the previous agreement as Alt 2 and according to the FL, a DD basis common bitmap is precluded. Could Qualcomm clarify the difference between Alt2 (highlighted below) and Alt 3C?

[110bis-e] Agreement
For the Type-II codebook refinement for high/medium velocities, down-select from the following alternatives: 
· Alt1. Q different 2-dimensional bitmaps are introduced for indicating the location of the NZCs, where the qth (q=1,…., Q) 2-dimensional bitmap corresponds to qth selected DD basis vector
· The number of selected DD basis vectors is denoted as Q
· This implies that for each layer, the location of NZCs in SD-FD can be different for different selected DD basis vectors.
· Alt2. A DD-basis-common per-layer 2-dimensional bitmap for indicating the location of NZCs used in Rel-16/17 Type-II is used
· This implies that for each layer, the location of NZCs in SD-FD is common across all the Q selected DD basis vectors
FFS: Further overhead reduction on bitmap(s)
FFS: Whether the number of NZCs is upper bounded across all DD basis vectors or per DD basis vector


	Lenovo2
	@vivo: thank you for your explanation, this was very concise and clear. So this is similar to the delay-domain window agreed for N3>19 in Rel-16 eType-II, but extended to space/Doppler domains as well. We don’t see the theoretical motivation for selecting NZ coefficients in neighboring beams but at least now the scheme is clear

	ZTE
	Issue 2.1:
No change in our position, we support Proposal 2.A

Proposal 2.E.2:
One question for clarification: there are too many candidates herein, and what we should do down-selection for the next?
[Mod: Indeed, there are too many. Perhaps more offline discussion is needed before we make any agreement on candidates]

	Qualcomm
	Fine with proposals

Re @Fraunhofer: My understanding of Alt2 from previous agreement is, single common bitmap for Q “slides” of legacy {SD,FD}, while current Alt3C is able to have Q different bitmap “slides”
If my understanding of previous Alt2 is not wrong, they are different.
Anyway, we are open to evaluate Alt3 sub-alternatives (since we haven’t simulated 3A/3B)

	Spreadtrum
	Conclusion 2.A.2: Support.
Proposal 2.E.2: Support in principle. Based on the agreement from last meeting, the alternatives are valid only when they satisfy the design principle of Alt1, especially that ‘for each layer, the location of NZCs in SD-FD can be different for different selected DD basis vectors’. 




2.3 Issue 3: TRS-based reporting of time-domain channel properties (TDCP)

Table 5A Summary: issue 3 
	#
	Issue
	Companies’ views

	3.1
	Proposal 3.A: For the Rel-18 TRS-based TDCP reporting, down select only one of the following alternatives by RAN1#112:
· AltA.1 (Doppler spread) as described in R1-2210523
· AltA.2 (Doppler shift): A UE is configured to report the Doppler shifts corresponding to the M strongest peaks of the wideband Doppler spectrum, for each of the  configured TRS resources
· A TDCP report can be configured with N periodic TRS resources (e.g., N=2 with one TRS resource per TRP)
· Parameter M is RRC configured with candidate values TBD, e.g. M=1,2,3,…
· Wideband Doppler spectrum is calculated from the wideband time correlation function, given, as an example, by  , where   and  is the channel for subcarrier n.
· AltB (TD correlation profile) as described in R1-2210523
Down-selection is to done based on, at least, the (single-)user throughput (LLS) performance comparison among the alternatives assuming:
· Three special cases of an agreed use case (companies can select only one or more): aiding gNB to determine switching between Type-I and Rel-16 eType-II codebooks, or to determine SRS periodicity in the UL-SRS reciprocity-based precoding scheme; or aiding the gNB implementation in CSI prediction for TDD
· In their simulations on switching between Type-I and Rel-16 eType-II codebooks, companies should state how to calculate the metric for the determination and how to set the threshold, and what the UE reports.
· In their simulations on UL-SRS reciprocity-based precoding scheme, companies should state how to set the SRS periodicity based on the reported metrics, and what the UE reports; and the results should be displayed in terms of user throughput vs SRS overhead
· In their simulations on CSI prediction for TDD, the results should be the correlation between real channel and predicted channel, and what the UE reports; aided by the reported metric.
· Other scenarios of the agreed use cases can optionally be simulated 
· Based on the agreed EVM for sTRP and mTRP
Note: Different alternatives may or may not apply to different use cases  
FFS: The need for a measure of confidence level in the TDCP report, and/or UE behaviour when the quality of TDCP measurement is not sufficiently high
FFS: TDCP parameter(s) signalled with respect to each alternative


FL Note: In R1-2210523, 5 distinct sub-alternatives of AltA have been identified.  

	Proposal 3.A:
· Support/fine: Google, LG, OPPO, Huawei/HiSi, Xiaomi, Mavenir, Apple, IDC, Spreadtrum, NEC, Samsung, Ericsson, MediaTek, vivo, Qualcomm, DOCOMO, OPPO, Sharp, Lenovo, IDC, NEC, CEWiT, Fraunhofer IIS/HHI, Intel, ZTE, CATT, Nokia/NSB
· Not support:


AltA.1 (Doppler spread): 
· Support/fine: Google, LG, OPPO, Xiaomi, Mavenir, Apple (1st pref), IDC, Spreadtrum, NEC (2nd pref),
· Concern: Ericsson, Nokia/NSB

(New) AltA.2 (Relative Doppler shift): 
· Support/fine: ZTE, CATT, Huawei/HiSi, Nokia/NSB
· Concern: Ericsson, Nokia/NSB, Lenovo


AltB (TD correlation profile): 
· Support/fine: Samsung, Ericsson, MediaTek, vivo, Qualcomm, DOCOMO, OPPO, Sharp, Lenovo, Apple (2nd pref), IDC, NEC (1st pref), CEWiT, Fraunhofer IIS/HHI, Intel, 
· Concern: Nokia/NSB, Google


	
	
	



Table 6 Additional inputs: issue 3
	Company
	Input

	Mod V0
	Share your inputs, if any, on the revised proposal 3.A

	Lenovo
	We would like to suggest the following:
1. TDCP report fields: 
We suggest that proponents of each alternative provide a proposed format of the TDCP report, e.g., parameters of the TDCP report and their corresponding alphabet, e.g., codebook of quantized amplitude or Doppler values   

2. Use case:
We agree with the FL regarding picking one or two use cases to evaluate the two remaining TDCP alternatives. We suggest that the TDCP report fields agreed in the first step are used towards aiding the network to switch between some of the following : 
(a) switching between Type-I CB and eType-II CB
(b) switching between feedback-based CSI reporting and reciprocity-based CSI reporting
(c) switching between two parameter combinations for Rel-18 high-speed CB, e.g., parameter comb-A with d=2, N4=4, Q=2 vs. parameter comb-B with N4=Q=1
(d) switching between two CSI resource/reporting periodicity values of eType-II CB, e.g., CSI resource/reporting periodicity of 5 slots vs. 20 slots (assuming P CSI-RS and SP on PUSCH reporting)  
Although the FL prefers the first two use cases, one advantage of (d) is its straightforward relationship to the channel coherence time, as well as its generalizability (different pairs of the periodicity values can be compared to verify whether a common TDCP report parameter aids the switching under all possible periodicity pairs).


3. Evaluation:
In our opinion further discussion is needed to address how a proposed TDCP parameter can aid the switching. 

	Samsung
	We are fine with the proposal in general. Re FL and Lenovo’s comments 
· To keep simulation work manageable, we can only agree to one baseline scenario (Type-I and Type-II switching is fine) – companies can bring more results for other scenarios but having more than one baseline IS NOT acceptable to us.
· Companies should definitely state their assumptions on how they implement each scheme, but finalizing the details before down selection is not necessary (and NOT acceptable to us). 


	Mod V09
	Revised proposal and added one merged alternative (given to me offline)

	Ericsson 
	We support the FL’s suggestion on basing down-selection on throughput results. 
 
@ Lenovo 
Regarding the first suggestion, we consider this the next level of detail.  Details such as codebook of quantized amplitude or Doppler values need to be based on Simulation results.   
 
Regarding Lenovo’s second suggestion, we prefer to limit the number of use cases to be simulated until next meeting.   Considering the workload and the effort needed, we think the first one or two use cases are sufficient. 
 
Regarding Lenovo’s opinion in #3, one example is to use thresholds on the reported TDCP parameter to do the switching.  We think each company providing sim results should provide details on their simulation assumptions regarding how switching is done based on proposed TDCP reporting quantities. 
 

	Lenovo2
	@Samsung: I totally understand your point that only one use case should be evaluated based on the workload. Please see my comment to Ericsson regarding the use-case selection. I fail to understand though why it is unacceptable to you (you didn’t have to write “not” in all caps ) to discuss the implementation assumptions. At least we need to understand the output metric based on your alternative, and how it is used to achieve a better selection compared with other alternatives. Maybe we can discuss that in more detail in the offline, I’m sure the moderator has something in mind regarding this issue

@Ericsson: We agree codebook of TDCP parameters can be discussed in detail, but at least it should be clear how the TDCP report parameter(s) can be used to select the codebook
[Mod: I tend to agree. Added the bullet points on companies having to state their assumptions]
- We also agree with selecting a single use-case, the one thing that needs further discussion though is that if TDCP is used for a binary selection, then all scalar metrics (whether autocorrelation or Doppler) can be made to work by some amplitude scaling, which might be necessary. It would be better to discuss that in the offline session for a more constructive discussion
[Mod: We won’t have time to discuss all such details in offline session, and we don’t need to include such in the proposal. The bullet points re stating assumptions should suffice. For further clarification I will start an offline email among companies so that they have common understand how to cross evaluate proposals]

	ZTE
	Firstly, we support AltA.2.

Then, for TDD case, ‘an UL-SRS reciprocity based precoding scheme’ is an important case for TDD case, and so we can not live with removing this much essential case.

Then, we have the following comments:
· For ‘CSI feedback based precoding schemes (e.g. switching between Type-I and Rel-16 eType-II codebooks)’, proponent companies should clarify the switching mechanism, i.e., how to calculate the metric (especially having more than one results to be reported in AltB) and how to set an appropriate the threshold.
· For ‘UL-SRS reciprocity based precoding scheme’, it seems that we do not need to consider the switching mechanism, but on the other hand, we need to carefully clarify how to set the SRS periodicity based on the reported metrics, and the results should be: SRS overhead vs throughput. 
Please clarify the agreed EVM for both sTRP and mTRP.

Based on above we have the following suggestions:


Proposal 3.A: For the Rel-18 TRS-based TDCP reporting, down select one of the following alternatives by RAN1#112:
· AltA.1 (Doppler spread) as described in R1-2210523
· AltA.2 (Doppler shift): A UE is configured to report the Doppler shifts corresponding to the M strongest peaks of the wideband Doppler spectrum, for each of the  configured TRS resources
· A TDCP report can be configured with N periodic TRS resources (e.g., N=2 with one TRS resource per TRP)
· Parameter M is RRC configured with candidate values TBD, e.g. M=1,2,3,…
· Wideband Doppler spectrum is calculated from the wideband time correlation function, given, as an example, by  , where   and  is the channel for subcarrier n.
· AltB (TD correlation profile) as described in R1-2210523
Down-selection is to done based on, at least, the (single-)user throughput (LLS) performance comparison among the alternatives assuming:
· Special cases of two agreed use case: aiding gNB to determine switching between Type-I and Rel-16 eType-II codebooks) or to determining SRS periodicity in the UL-SRS reciprocity-based precoding scheme
· For determine switching between Type-I and Rel-16 eType-II codebooks), companies are encouraged to clarify how to calculate the metric for the determination and how to set an appropriate the threshold.
· For UL-SRS reciprocity-based precoding scheme, companies are encouraged to clarify how to set the SRS periodicity based on the reported metrics, and the results should be: SRS overhead vs throughput
· Other scenarios of the agreed use cases can optionally be simulated 
· Based on the agreed EVM for both sTRP and mTRP
[Mod: Thanks. Done (with some minor rewording)

	Mod V13
	Revised 3.A based on comments from ZTE (taking into account previous comments)

FL observation:
· The latest SCS-to-metric results from Ericsson and Google suggest that AltB (TD correlation) corresponds well with shorter-term channel realization while AltA.1 (Doppler spread) with long-term channel properties.
· For the use cases of interest (precoder and/or configuration switching, implementation of gNB-side prediction), it is unclear whether shorter-term correspondence nets to performance gain over long-term correspondence. 
· Therefore, a more conclusive KPI is needed to facilitate more objective comparison. Single-user throughput (LLS) seems to be a good KPI. Although SLS would be more convincing, it may require too much effort.
· The agreed 3 use cases are all relevant. But to minimize simulation burden for each company, at least one very specific scenario of a use case can be used as the minimum. As usual, companies are encouraged to simulate as many scenarios as possible and all pertinent simulation results will be accounted for decision making. 


	Huawei, HiSilicon
	On the use cases to be considered for TDCP, we have had the following agreements that aiding gNB implementation in CSI prediction for TDD is also one of the two cases. 

Agreement
The work scope of TRS-based TDCP reporting focuses on the following use cases for evaluation purposes:
· Targeting medium and high UE speed, e.g. 10-120km/h as well as HST speed
· Aiding gNB to determine 
· CSI reporting configuration and CSI-RS resource configuration parameters, 
· Precoding scheme, using one of the CSI feedback based precoding schemes or an UL-SRS reciprocity based precoding scheme
· Aiding gNB-side CSI prediction
Agreement
For the Rel-18 TRS-based TDCP reporting, the use case of “aiding gNB-side CSI prediction” is refined to “aiding gNB implementation in CSI prediction for TDD”.

We are fine for companies to simulation some interested cases, but we don’t support to remove the use cases that have been agreed. For the use case of aiding gNB implementation in CSI prediction, the metric can be correlation between real channel and predicted channel. So we propose the following update:

Down-selection is to done based on, at least, the (single-)user throughput (LLS) performance comparison among the alternatives assuming:
· Two special cases of an agreed use case (companies can select only one or both): aiding gNB to determine switching between Type-I and Rel-16 eType-II codebooks, or to determine SRS periodicity in the UL-SRS reciprocity-based precoding scheme; or aiding the gNB implementation in CSI prediction for TDD
· In their simulations on switching between Type-I and Rel-16 eType-II codebooks, companies should state how to calculate the metric for the determination and how to set the threshold.
· In their simulations on UL-SRS reciprocity-based precoding scheme, companies should state how to set the SRS periodicity based on the reported metrics, and the results should be displayed in terms of user throughput vs SRS overhead
· In their simulations on CSI prediction for TDD, the results should be the correlation between real channel and predicted channel, aided by the reported metric.
· Other scenarios of the agreed use cases can optionally be simulated 
· Based on the agreed EVM for sTRP and mTRP
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