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1 Introduction
In [1], RAN4 asked the following questions to RAN1 regarding report quantity parameter setting for CQI report with 1 Tx:
	In RAN4 #108 RAN4 discussed on a test parameter called reportQuantity for demodulation CQI reporting with 1Tx and noticed that PMI specification is not defined in TS 38.214 cl.5.2.2.2.1 in a case of the 1 antenna port. It is not clear on how PMI for Type I codebook is reported from a UE when cri-RI-PMI-CQI is configured. 
After the further investigation in RAN1 specification TS 38.212, we noticed that there is a description at clause 6.3.1.1.2 about CSI sequence generation in UCI over PUCCH. According to the sentence, the bitwidth for PMI with 1 CSI-RS port is 0. Therefore, there may be a chance that we configure the report quantity as ‘cri-RI-PMI-CQI’ and UE will not report the PMI. Though, the intended behavior for UEs not supporting the “csi-ReportWithoutPMI” capability when dealing with zero length PMI is not clear, and neither is it clear why the zero length PMI is not specified in UCI over PUSCH. 
Furthermore, another issue was identified with TS38.331 on codebookConfig IE that it is undefined for one CSI/antenna port. Since the codebookConfig IE is optional according to TS 38.331, there is a possibility that under 1Tx scenario where no precoder is applied, gNB can omit the codebookconfig field, which means no signaling of precoder Type information and codebook restriction. RAN4 also analyzed that at least for PUSCH part, codebook type will be undefined if CodebookConfig is not signalled (as it is conditioned on codebookType) and consequently PMI bitwidth will be undefined. 
We do note that all the CSI tests with 1Tx in the latest RAN4 UE demodulation performance requirements assume the CSI report via PUCCH, and all the test cases do not configure codebook information. However, it may not be aligned with RAN1’s intention as codebook config is conditioned on codebookType. 

2. Actions:
[bookmark: _Hlk46227635]To RAN1 group.
ACTION:	RAN4 kindly asks RAN1 to take the above information into account and clarify how PMI for Type I codebook is reported from a UE when cri-RI-PMI-CQI is configured with 1Tx. Including what are the consequences of not configuring the optional codebookConfig IE.


2 Discussion 
2.1 Summary of response
ZTE
Answers to the Question: 
RAN1 confirms the following understanding:
· For CQI reporting with 1Tx, the UE should be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', instead of ‘cri-RI-PMI-CQI’ (i.e., no PMI in the CSI report with 1Tx). 
· Then, regarding the optional codebookConfig IE, there is no RAN1 discussion/conclusion on the consequences of not configuring the optional codebookConfig IE.
vivo
The codebooks are specified for more than 2 Tx, i.e. number of ports should be at least 2 for CSI-RS as there is no precoding involved for 1Tx. Hence, the UE will not report PMI for 1Tx and shall be configured with 'cri-RI-CQI' as reporting quantity instead of ‘cri-RI-PMI-CQI’. It is clear from 38.214 cl 5.2.1.4.2 (copied below for reference) that whether ‘non-PMI-PortIndication’ is configured or not the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI' for P=1, where P is the number of ports in the CSI-RS resource.
38.214 cl 5.2.1.4.2If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .

On the description in 38.212 about the bitwidth for PMI with 1 CSI-RS port is 0 for CSI sequence generation in UCI over PUCCH which is technically correct and can also be captured in 38.212 for UCI over PUSCH to alleviate the concern of undefined PMI bitwidth however there is no ambiguity according to 38.214 that for 1Tx UE shall be configured with 'cri-RI-CQI' as reporting quantity.
LGE
Answer: According to TS 38.214 clause 5.2.2.5 as captured below, when gNB configure 1Tx CSI-RS, UE assumes PMI to be 1. Therefore, for the case of 1 Tx CSI-RS, a codebook does not need to be defined and UE will not report PMI to gNB when report quantity as ‘cri-RI-PMI-CQI’ is configured
Ericsson[image: ]

In 38.214 5.2.2.2 describes the application of PMI for different Codebook types with respect to the number of CSI-RS antenna ports: 
· Type I Sigle-Panel Codebook, 2 , 4, 8, 12, 16, 24, 32 antenna ports 
· Type I Multi-Panel Codebook, 8, 16, 32 antenna ports
· Type II Codebook, 4, 8, 12, 16, 24, 32 antenna ports
· Type II Port Selection Codebook, 4, 8, 12, 16, 24, 32 antenna ports
· Enhanced Type II Codebook, 4, 8, 12, 16, 24, 32 antenna ports
· Enhanced Type II Port Selection Codebook, 4, 8, 12, 16, 24, 32 antenna ports
· Further enhanced Type II port selection codebook, 4, 8, 12, 16, 24, 32 antenna ports
It is clear from 38.214 that no PMI is defined in associated with 1 port CSI-RS.
In 38.212 6.3.1.1.2, UCI bit sequence generation (for PUCCH), clarifies “The bitwidth for PMI with 1 CSI-RS port is 0.” Further in 6.3.2.1.2, UCI bit sequence generation (for PUSCH), clarifies “The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2. The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2.” 
It is clear from 38.212 that bitwidth for PMI with 1 CSI-RS port is 0 for both UCI on PUCCH and UCI on PUSCH.
To summarize, RAN1 spec is clear, that for 1 port CSI-RS the bitwidth for PMI is 0 bit.
For the ACTION on RAN1, we can reply that the bitwidth for PMI for Type1 codebook is 0 bit.  
[bookmark: _Toc146896101]Reply to RAN4 LS to clarify that the bitwidth for PMI is 0 when cri-RI-PMI-CQI is configured with 1Tx.

Samsung
Answer: In RAN1’s understanding, CQI reporting with 1Tx can be possible in the perspective of RAN1 specification. 
First, as RAN4 checked in TS 38.212, the bitwidth of PMI for 1-port CSI-RS is defined as 0, and this is applied for CSI report on both PUCCH and PUSCH. 
· Regarding CSI report on PUCCH, as RAN4 checked, it is specified in Clause 6.3.1.1.2 in TS38.212. 
· Regarding CSI report on PUSCH, for case of Type-I single/multi-panel codebook, the bitwidth for PMI follows by Clause 6.3.1.1.2 in TS38.212, and for case of Type-II codebook, it is considered CSI-RS with more than or equal to 4 ports, so it is not needed to consider the case of 1-port CSI-RS. Therefore, even though a reportQuantity is set to ‘cri-RI-PMI-CQI’ in CSI-reportConfig, if 1-port CSI-RS is configured as channel measurement resource for the CSI-reportConfig, the bitwidth of PMI is defined as ‘0’ bit, i.e., no PMI reporting.
Second, regarding UE capability “csi-ReportWithoutPMI”, this indicates whether UE supports CSI reporting with reportQuantity set to 'cri-RI-CQI', which is called non-PMI based CSI reporting as defined in Clause 5.2.1.4 of TS38.214, and for this particular reportQuantity, there is no PMI reporting regardless of the number of CSI-RS ports. Hence, this UE capability is not related to the case of 1-port CSI-RS.
Third, regarding high layer signalling codebookConfig, it is needed to clarify how to configure codebookConfig for the case of 1Tx CQI report because there is no PMI reporting for 1-port CSI-RS. It can be ambiguous and we think the followings are possible interpretations on how to configure codebookConfig for the case of 1Tx CQI report:
· Assume that 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report
· Alt1. gNB shall not configure ‘codebookConfig’ in the CSI-ReportConfig
· Alt2. If ‘codebookConfig’ is configured, UE can ignore ‘codebookConfig’ if 1-port CSI-RS is configured in the CSI-ReportConfig
· Alt3. New configuration for 1-port CSI-RS in ‘codebookConfig’ can be defined and RAN2 will update
In our understanding, Alt1 and Alt2 can be valid and they don’t require any additional specification impact. Especially, Alt1 seems aligned with RAN4’s CSI test case with 1Tx CQI report. On the other hand, Alt3 can clarify the detail of CQI reporting with 1Tx, but it requires RAN2 specification impact. 
CATT
Response to RAN4: When cri-RI-PMI-CQI is configured with 1Tx for a UE, since precoder is not needed, the bitwidth for PMI is 0 no matter codebookConfig IE is configured or not. This applies to both cases with UCI over PUCCH and UCI over PUSCH.
NTT DOCOMO
RAN1 would like to inform RAN4 that there is no intention to support PMI reporting for Type-I CSI reporting framework when cri-RI-PMI-CQI is configured together with 1-port CSI-RS as measurement source, according to the following based on TS 38.214:
Firstly, in 5.2.2.2 (Precoding matrix indicator (PMI)), any text is NOT related to PMI for 1-port CSI-RS. 
Secondly, the following text implies ‘cri-RI-PMI-CQI’ (or ‘cri-RI-LI-PMI-CQI’) is not related to 1-port CSI-RS either, due to the fact that Clause 5.2.2.2 does not include any text for PMI for 1-port CSI-RS: 
	If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', the UE shall report a preferred precoder matrix for the entire reporting band, or a preferred precoder matrix per subband, according to Clause 5.2.2.2.



Moreover, the following part in 5.2.2.5 explicitly states that if only one CSI-RS port is configured, W(i) is equal to 1. 
	-	The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Clause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by
	


	where  is a vector of PDSCH symbols from the layer mapping defined in Clause 7.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to either 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI', W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). […]



In addition, in TS 38.212, the following is described regarding UCI over PUSCH:
	[bookmark: _Toc19798739][bookmark: _Toc26467210][bookmark: _Toc29326565][bookmark: _Toc29327715][bookmark: _Toc36045905][bookmark: _Toc36046165][bookmark: _Toc36046311][bookmark: _Toc45209228][bookmark: _Toc51852401][bookmark: _Toc129874479]6.3.2.1.2	CSI
If cqi-BitsPerSubband is configured, this Clause 6.3.2.1.2 applies by taking Subband CQI as Subband differential CQI and replacing the corresponding number of bits 2 by 4.
The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2.
[…]


The above means the bitwidth for PMI of Type-I CSI reporting is determined based on Clause 6.3.1.1.2, where UCI on PUCCH (including 0 bit for PMI with 1 CSI-RS port) is specified. 
Based on above, RAN1 confirms there is no support of non-zero bitwidth PMI reporting for Type-I CSI in case 1-port CSI-RS is configured, and it is consistently captured in the specification about both UCI on PUSCH and UCI on PUCCH. 
Qualcomm:
Regarding this issue mentioned by RAN4 LS, In RAN1, we expect that it should be commonly understood that there is no PMI feedback with 1 CSI-RS port. Therefore, RAN1 specification (38.214) could simply add a sentence to clarify cri-RI-PMI-CQI or cri-RI-LI-PMI-CQI doesn’t apply to 1 CSI-RS port. Then, if gNB or TE want to test 1 port CSI-RS, gNB has to configure reportQuantity as CRI-RI-CQI. It is noticed that “CSI report without PMI” (2-38) is an optional UE feature with capability signaling. Therefore, it is not testable for all UEs. Therefore, to fix this issue for Rel-18 and beyond, we could add a Rel-18 UE feature 1-Tx-CRI-RI-CQI which is mandatory with capability signaling for Rel-18 and beyond UEs. The reason to make it mandatory is to address RAN4 testability issue. While the rationale to make it mandatory with capability signaling is to address IODT test timing between UE and gNB vendors. 
With the above analysis, the following is proposed. 
Proposal 1: Clarify in TS 38.214 that cri-RI-PMI-CQI or cri-RI-LI-PMI-CQI doesn’t apply to 1 CSI-RS port. In TS 38.306, add a new feature 1-Tx-CRI-RI-CQI which is mandatory with capability signaling for Rel-18 and beyond UEs. 
Huawei, HiSilicon
When the CSI report is configured with 1-port CSI-RS resource for channel measurement, there is no precoders, hence UE doesn’t need to report PMI for 1TX. In this reason, TS 38.212 has the following:
	(TS 38.212)
[bookmark: _Toc19798720][bookmark: _Toc26467191][bookmark: _Toc29326546][bookmark: _Toc29327696][bookmark: _Toc36045886][bookmark: _Toc36046146][bookmark: _Toc36046292][bookmark: _Toc45209209][bookmark: _Toc51852382][bookmark: _Toc129874457]6.3.1	Uplink control information on PUCCH
…
The bitwidth for PMI with 1 CSI-RS port is 0.


In fact, there is no PMI feedback for 1TX, regardless whether the UCI is carried on PUSCH or PUCCH. Therefore, we have the following observation:
Observation 1: The bitwidth for PMI with 1 CSI-RS port is 0, regardless CSI carried on PUSCH or PUCCH.
For 1TX, the codebookConfig IE will not be configured. In this case, the RI/LI/CQI/CRI can follow those for typeI-SinglePanel, since they have specified for 1TX in 38.212:
	Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typeI-SinglePanel, or reportQuantity set to 'cri-RI-CQI'
	Field
	Bitwidth

	
	1 antenna port
	2 antenna ports
	4 antenna ports
	>4 antenna ports

	
	
	
	
	Rank1~4
	Rank5~8

	Rank Indicator when codebookType=typeI-SinglePanel
	0
	

	

	

	


	Rank Indicator when reportQuantity set to 'cri-RI-CQI'
	0
	1
	2
	3
	3

	Layer Indicator
	0
	

	

	

	


	Wide-band CQI for the first TB
	4
	4
	4
	4
	4

	Wideband CQI for the second TB
	0
	0
	0
	0
	4

	Subband differential CQI for the first TB
	2
	2
	2
	2
	2

	Subband differential CQI for the second TB
	0
	0
	0
	0
	2

	CRI
	

	

	

	

	






Observation 2: The bitwidth for RI/LI/CQI/CRI with 1 CSI-RS port can follow Table 6.3.1.1.2-3 in TS 38.212.
Based on the above analysis, we have following proposal:
Proposal: When cri-RI-PMI-CQI is configured with 1Tx,
· The bitwidth of PMI is 0, regardless UCI on PUCCH or PUSCH.
· The bitwidth of RI/LI/CQI/CRI follows Table 6.3.1.1.2-3 in TS 38.212, if codebookConfig IE is not configured.

2.2 Discussion of responses and proposed answers
Regarding CQI report with 1 Tx, all companies are on the same page that there is no PMI report, regardless of codebookConfig being configured or not in such case. But, the controversial issue is relevant to which type of report quantity should be used herein: #1 still reuse ‘cri-RI-PMI-CQI’ but assuming ‘0-bit’ for the PMI, #2 directly use 'cri-RI-CQI'. 
Based on companies’ input, both of them should be available for 1-Tx CSI report from RAN1 spec perspective, and then the following answer is provided. 

Proposed answer: 
	RAN1 confirms that, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as ‘cri-RI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH. In such case, codebookConfig in the CSI-ReportConfig should NOT be configured. In addition, report quantity of ‘cri-RI-CQI’ can also apply to this 1-Tx case.



Companies’ comment(s) on above proposed answer:
	Company
	Comment

	Apple
	We agree in principle, but to clarify. 
· CSI-ReportConfig for 1Tx CQI is supported when codebookType=typeI-SinglePanel and reportQuantity set to either 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI'.
This is the history, In RAN1#93 (May 2018), we had the following agreement 
	Agreement
Support CSI report based on 1-port CSI-RS, where the number of bits for RI/LI/PMI is 0. Make the corresponding updates in 38.212.



Which lead to the following RAN1 TS38.212 change in V15.2.0 

	The bitwidth for PMI with 1 CSI-RS port is 0. 
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel is provided in Tables 6.3.1.1.2-3. 


(then the Table 6.3.1.1.2-3: is updated for 1 antenna port)

Therefore, it is clear that type-I single panel codebook supports 1 CSI-RS port.

	Mod_v02
	Per Apple’s comment, I make the following update in red. Then regarding whether codebookType=typeI-SinglePanel can be configured or not in such case, look forward to some more input. 

	RAN1 confirms that, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH. [In such case, codebookConfig in the CSI-ReportConfig should NOT be configured.] In addition, report quantity of ‘cri-RI-CQI’ can also apply to this 1-Tx case.



Technically, if having codebookType=typeI-SinglePanel as available configuration, we have to discuss how to handle the configuration of the following mandatory configured value of nrOfAntennaPorts in RRC.

CodebookConfig ::=                                  SEQUENCE {
    codebookType                                        CHOICE {
        type1                                               SEQUENCE {
            subType                                             CHOICE {
                typeI-SinglePanel                                   SEQUENCE {
                    nrOfAntennaPorts                                    CHOICE {
                        two                                                 SEQUENCE {
                            twoTX-CodebookSubsetRestriction                     BIT STRING (SIZE (6))
                        },
                        moreThanTwo                                         SEQUENCE {
                            n1-n2                                               CHOICE {
                                two-one-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (8)),
                                two-two-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (64)),
                                four-one-TypeI-SinglePanel-Restriction              BIT STRING (SIZE (16)),
                                three-two-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (96)),
                                six-one-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (24)),
                                four-two-TypeI-SinglePanel-Restriction              BIT STRING (SIZE (128)),
                                eight-one-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (32)),
                                four-three-TypeI-SinglePanel-Restriction            BIT STRING (SIZE (192)),
                                six-two-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (192)),
                                twelve-one-TypeI-SinglePanel-Restriction            BIT STRING (SIZE (48)),
                                four-four-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (256)),
                                eight-two-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (256)),
                                sixteen-one-TypeI-SinglePanel-Restriction           BIT STRING (SIZE (64))
                            },
                            typeI-SinglePanel-codebookSubsetRestriction-i2      BIT STRING (SIZE (16))        OPTIONAL    -- Need R
                        }
                    },
                    typeI-SinglePanel-ri-Restriction                    BIT STRING (SIZE (8))
                },




	Apple
	For the question in Mod_v02
UE just ignores nrOfAntennaPorts configuration. 

	OPPO
	We are fine with the first sentence. 
For nrOfAntennaPorts in CodebookConfig, UE can ignore this filed if 1 port CSI-RS resource is configured. Th restriction that the codebookConfig should NOT be configured may introduce new UE behavior. 
For the last sentence, we propose some rewording since no-PMI based reporting is optional UE feature:
In addition, report quantity of ‘cri-RI-CQI’ can also be applied to this 1-Tx case if supported by UE.

	NTT DOCOMO
	We are fine with the first sentence. 
We agree UE can ignore nrOfAntennaPorts in CodebookConfig. Meanwhile, we are also ok to consider restriction on codebookConfig configuration. 
The last sentence with OPPO’s update seems good. 

	MediaTek
	We support the original Proposed Answer from moderator, with the final sentence modification from OPPO. 
Re OPPO 1st comment, we do not see that indicating that “codebookConfig should NOT be configured by the gNB” is introducing new UE behaviour as that is an optional RRC IE in the spec today.


	LG Electronics
	We also support the original proposed answer with modification of the last sentence from Oppo.

	QC
	Thank moderator for the proposal. But We don’t agree with this in the response: “RAN1 confirms that, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH. [In such case, codebookConfig in the CSI-ReportConfig should NOT be configured.]” – The reason is that we don’t think current specification supports 1-port CSI-RS with reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’. The response adding NBC functionality to existing spec. In our view, if gNB want to configure 1 port CSI-RS, gNB has to configure CRI-RI-CQI. 

	Samsung
	We are fine with a revised proposal as Mod_v02 without bracket. Since codebookConfig is optional as MTK mentioned, “In such case, codebookConfig in the CSI-ReportConfig should NOT be configured” does not make a new UE behavior, and this is a valid condition. Rather, ignoring nrOfAntennaPorts is a new UE behavior.

	Mod_v09
	Thank you so much for good discussion. After offline discussion, QC has strong concerns on mentioning that reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’ for 1-TX CQI report, but they may be a little bit flexible for having this feature for Rel-18 UE only (still wait for double-check), instead of mentioning of ‘non-consensus on this issue in RAN1’.

Then, regarding CSI-ReportConfig configuration, after reviewing 38.331, it is clear that codebookConfig is an optional RRC IE, and so I tend to agree with MTK/SS’s comment.
codebookConfig                                  CodebookConfig                                              OPTIONAL,   -- Need R

After that, thanks so much for OPPO’s nice suggestion for third bullet.

Based on above, we have the following update for reply

	RAN1 confirms that, for Rel-18 UE, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH, and then codebookConfig in the CSI-ReportConfig should NOT be configured. Then, for Rel-15~17 UE, there is no RAN1 consensus whether reportQuantity can be configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’ for this 1-Tx case. In addition, report quantity of ‘cri-RI-CQI’ can also be applied to this 1-Tx case if supported by UE.


 

	CATT
	As pointed out by Apple’s comment, 1Tx CQI report is supported with type-I single panel codebook. We don’t agree with the draft response in Mod_v09. We prefer the response from Mod_v02 with modification, as the last sentence is not related to RAN4’s question:

RAN1 confirms that, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH. [In such case, codebookConfig in the CSI-ReportConfig should NOT be configured.] In addition, report quantity of ‘cri-RI-CQI’ can also apply to this 1-Tx case.


	vivo
	Sorry for late response, we don’t understand why the proposal is for “rel-18 UE”, this issue from RAN4 is for rel-15 UE. In 38.331, “CSI-ReportConfig” includes “codebookConfig” which is optional. We don’t think introduction of new capability is needed, current spec support configuration 1 port CSI-RS and corresponding reportQuantity is clear, even for report quantity is configured as  cri-RI-PMI-CQI current spec says PMI bitwidth is 0. 

	Mod_v13
	Thanks for good input. Adding ‘rel-18 UE’ is a compromise for clarifying what we can have consensus for now. But, anyway, let’s have the following two version for online decision, and, if both are failed, we have to conclude that there is no consensus for CSI report configuration for the 1-TX case mentioned by RAN4

Version-1:
	RAN1 confirms that, for Rel-18 UE, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH, and then codebookConfig in the CSI-ReportConfig should NOT be configured. Then, for Rel-15~17 UE, there is no RAN1 consensus whether reportQuantity can be configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’ for this 1-Tx case. In addition, report quantity of ‘cri-RI-CQI’ can also be applied to this 1-Tx case if supported by UE.



Version-2:
	RAN1 confirms that, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH. In such case, codebookConfig in the CSI-ReportConfig should NOT be configured. In addition, report quantity of ‘cri-RI-CQI’ can also apply to this 1-Tx case.




	Huawei, HiSilicon
	Thanks for moderator’s efforts and discussion.
We have following comments:
· We agree with Apple and CATT that there’s agreement that CSI reporting for 1TX CSI-RS is supported. While the proposed conclusion and draft LS seems to open the discussion again. If there’s strong concern on the original wording, we can just mention that bitwidth for PMI is 0.
· Agree that codebookConfig is already optional, in this case it should not be configured, otherwise it’s an error case in configuration.
Based on this, it could be the following based moderator’s original proposal:

RAN1 confirms that, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH. [In such case, codebookConfig in the CSI-ReportConfig should NOT be configured.] In addition, report quantity of ‘cri-RI-CQI’ can also apply to this 1-Tx case.


	Mod_v15
	Thank for Huawei’s input and being flexible. After double checking, we indeed have the following agreement in RAN1#93

Agreement
Support CSI report based on 1-port CSI-RS, where the number of bits for RI/LI/PMI is 0. Make the corresponding updates in 38.212.

Let’s use the following for online discussion/decision.

Version-1:
	RAN1 confirms that, for Rel-18 UE, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH, and then codebookConfig in the CSI-ReportConfig should NOT be configured. Then, for Rel-15~17 UE, there is no RAN1 consensus whether reportQuantity can be configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’ for this 1-Tx case. In addition, report quantity of ‘cri-RI-CQI’ can also be applied to this 1-Tx case if supported by UE.



Version-2 (Updated based on Huawei’s suggestion):
	RAN1 confirms that, if 1-port CSI-RS is configured as channel measurement resource in a CSI-ReportConfig for 1Tx CQI report, and when reportQuantity is configured as either ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’, bitwidth of PMI is 0 regardless UCI on PUCCH or PUSCH. [In such case, codebookConfig in the CSI-ReportConfig should NOT be configured.] In addition, report quantity of ‘cri-RI-CQI’ can also apply to this 1-Tx case.






Then, QC additionally suggests that we need to have a new feature 1-Tx-CRI-RI-CQI which is mandatory with capability signaling for Rel-18 and beyond UEs. Per QC’s suggestion, companies are encouraged to provide your views about the following proposal:
· Proposal: In TS 38.306, add a new feature 1-Tx-CRI-RI-CQI which is mandatory with capability signaling for Rel-18 and beyond UEs.
Companies’ comment(s) on above proposal:
	Company
	Comment

	Apple
	We do not agree to make this mandatory with capability signalling
· Non-PMI based report, e.g., CRI-RI-CQI is an option UE feature, i.e.,  csi-ReportWithoutPMI. Therefore, 1 Tx port CRI-RI-CQI cannot be mandatory with capability signalling
· Based on our explanation to the previous question, the earliest intention and agreement on how to support 1 port CSI report is to use typeI-SinglePanel codebook 

	OPPO
	We have similar view as Apple. If we allow ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’ for 1Tx CSI-RS, it is not needed to introduce this UE feature. 

	NTT DOCOMO
	No strong view, but we think no additional UE capability is needed. 

	MediaTek
	Given that 1-Tx reporting can be configured via existing cri-RI-PMI-CQI (which is already mandatory for the UE), without using codebookConfig, we do not see the need for a new UE feature to be defined. 

	LG Electronics
	Similar view with Apple and Oppo. It is not needed to introduce this UE feature.

	QC
	Our view is that current spec does not support/allow ‘cri-RI-PMI-CQI’ or ‘cri-RI-LI-PMI-CQI’ with 1Tx CSI-RS. Therefore, if RAN4 want to test this, they must use CRI-RI-CQI. Since in Rel-15, CRI-RI-CQI is an optional feature. To solve RAN4’s issue, a mandatory feature with UE capability signalling is proposed. 

	Samsung
	We think that a new UE capability is not needed since non-PMI based CSI report is optional.

	Mod_v10
	Based on current input and proposed reply to RAN4, it seems that we do NOT need to have further discussion on introducing this new feature 1-Tx-CRI-RI-CQI which is mandatory with capability signaling for Rel-18 and beyond UEs.

	
	

	
	

	
	



The draft reply is provided in /RAN/RAN1/Inbox/drafts/5(Inc_LS)/Report_quantity_for_CQI_reporting_with_1Tx
Companies’ comment(s) on the draft reply LS:
	Company
	Comment
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with up to 8 transmission layers as defined in Clause 7.3.1.4 of [4, TS 38.211]. For CQI calculation. the UE
should assume that PDSCH signals on antenna ports in the set [1000..... 1000+v-1] for v layers would result in
signals equivalent to corresponding symbols transmitted on antenna ports [3000..... 3000+P-1]. as given by
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configured W(i)iS 1! If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is
reported is set to either 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI'. i) is the precoding matrix corresponding to
the reported PMI applicable to x(i). If the higher layer parameter reportQuantity in CSI-ReportConfig for which
the CQU is reported is set to eri-RI-CQL, (i) is the precoding matrix corresponding to the procedure described
in Clause 5.2.1.4.2. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is
reported is set to 'cri-RI-i1-CQI, (i) is the precoding matrix corresponding to the reported il according to the
procedure described in Clause 5.2.1.4.2. The corresponding PDSCH signals transmitted on antenna ports
[3000......3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Clause 5.2.2.3.1.
If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to cither
'eri-RI-PMI-CQI or 'cri-RI-LI-PMI-CQI’, the corresponding CSI-RS Resource Set for channel measurement is
configured with two Resource Groups and N Resource Pairs, as described in clause 5.2.1.4.1, the reported CRI
corresponds to an entry of the N Resource Pairs, and the reported rank combinationis {vy,v,}. as described in
clause 5.2.1.4.2, for CQI calculation. the UE should assume that
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