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1. Introduction
In this contribution, we discuss the remaining issues on CSI reporting. Based on the discussion, we also provide text proposals for TS 38.212 and 214.

2. Text Proposals for TS 38.214
One of remaining issues is Z and Z’ values for CSI computation delay requirement 1 for 15kHz SCS. There were two alternative values; (9,7) and (10,8). In our perspective, smaller value (9,7) has an implementation issue due to software based operation. The difference between the two alternatives is one symbol but absolute time duration for one symbol is not negligible due to low SCS. More importantly, given that this is a minimum requirement that all chip vendors should meet, it should be decided based on the largest value among those all companies suggest and in fact, for this reason, the agreed Z and Z’ values have been decided with the largest value.
Proposal 1: (Z, Z’) values for CSI computation delay requirement 1 for 15kHz SCS is (10,8).

Another issue is that the agreed Z and Z’ values for high latency CSI is too large since it takes into account worst case such as 5 CSIs are triggered at the same time. However, when high latency CSI is single CSI report with Ks=1, it does not take that much time so that faster CSI feedback is possible. In order to get fresher CSI, we can consider introducing smaller Z and Z’ values for high latency CSI when single CSI is reported.
Proposal 2: consider introducing smaller Z and Z’ values for high latency CSI when single CSI with Ks=1 is reported

Regarding L1-RSRP reporting, it has been agreed that L1-RSRP reporting is treated as a new Latency Class where the Z’ values follow the reported beam report timing values in capability 2-25. However, Z value for L1-RSRP is missing and as a result there is an issue when P/SP CSI-RS is used for AP L1-RSRP report. Specifically, if Z, time between triggering DCI to report, is not introduced, it cannot be guaranteed that UE has enough time to report L1-RSRP after receiving triggering DCI. Even though time between channel measurement to report is larger than Z’, UE cannot report L1-RSRP when DCI decoding takes  longer than time between triggering DCI to report. This case is elaborated in the Figure 1. Note that when AP L1-RSRP report is based on AP CSI-RS, Z is not needed because we have Z’ and minimum time between triggering DCI to AP CSI-RS, which UE reports as capability 2-28.

Figure 1. AP L1-RSRP report with P CSI-RS

We can simply determine Z value for AP L1-RSRP report with P CSI-RS case, based on time between AP L1-RSRP triggering DCI to AP CSIRS, which UE reports as capability 2-28. Since during the time between DCI to report UE conducts not only DCI decoding but also L1-RSRP encoding and Tx preparation, Z will be a little longer than the time between triggering DCI to AP CSIRS. Therefore, Z can be the number of symbols UE reports as capability 2-28 plus 1 or 2 symbols.
Proposal 3: Introduce Z value, time between triggering DCI to report, for AP L1-RSRP report with P/SP CSI-RS or SSB, and the Z value is the number of symbols UE reports as capability 2-28, i.e., minimum symbols between L1-RSRP triggering DCI to AP CSIRS, plus 1 symbol.

According to current agreement, in CSI and UL data multiplexing case, slot offset is derived from K2. However, since time requirement for CSI report is larger than that for UL data transmission, i.e., Z>N2, it makes sense that slot offset is derived from Y, not K2, in this case. Since K2 is used for multiplexing case as well, at least one code point of K2 should be set based on Z so that it is unnecessarily larger than N2. This is inefficient when UL data is transmitted without multiplexing CSI because slot offset is derived from K2 as well and some code point of K2 has unnecessarily large value. Note that table 1, 2, 3 and 4 show the agreed Z and N2 values.

It should also be noted that we have decided to introduce advanced UE capability only for UL-SCH transmission in the last RAN1 meeting. Therefore, the gap between the N2 value and Z value becomes even larger for the advanced UE (e.g. 5.5 symbols vs. 72 symbols at 30kHz). For the advanced UE, it is desirable to configure PUSCH time allocation candidates only with very small K2 values (e.g. 0 or 1 slot), which is not possible currently.

Proposal 4: in CSI and UL data multiplexing case, slot offset is derived from Y in the same way as CSI only reporting case.

Table 1: CSI computation delay requirement 1
	
	Z1 [symbols]

	
	Z1
	Z'1

	0
	[9 or 10]
	[7 or 8]

	1
	13
	11

	2
	25
	21

	3
	43
	36



Table 2: CSI computation delay requirement 2
	
	Z1 [symbols]
	Z2 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2

	0
	22
	16
	40
	37

	1
	33
	30
	72
	69

	2
	44
	42
	141
	140

	3
	97
	85
	152
	140



Table 3: PUSCH preparation time for PUSCH timing capability 1
	
	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36



Table 4: PUSCH preparation time for PUSCH timing capability 2
	
	PUSCH preparation time N2 [symbols]

	0
	5

	1
	5.5

	2
	11 for frequency range 1





Regarding AP CSI report slot offset Y, it has been agreed that when multiple AP CSIs are triggered the i-th code point of Y is determined by the maximum value among the i-th code point of Y(s) corresponding the multiple AP CSI. However, it is not reflected in current TS due to typo. We provide text proposal to fix it and also to reflect Proposal 4.
//////////////////////////////////////////////////////////// Start Text Proposal //////////////////////////////////////////////////////////////
· [bookmark: _Toc517439504]6.1.2	Resource allocation 
[bookmark: _Toc517439505]6.1.2.1	Resource allocation in time domain
When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report on PUSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission.






When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, or the UE is scheduled to transmit a transport block and a CSI report on PUSCH by a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the applied resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, or directly the start symbol S and the allocation length L,  and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries of the higher layer parameter reportSlotConfig in CSI-ReportConfig for the triggered CSI Reporting Settings. The ith codepoint of K2 is determined as  where  is the ith codepoint of .
--------------- Unchanged parts omitted -------------
////////////////////////////////////////////////////////////// End Text Proposal //////////////////////////////////////////////////////////////

Based on the agreement, CSI computation delay requirement 1 is applied for the case where only a single CSI report is aperiodically triggered but it is not captured in current TS 38.214. Also, according to current TS 38.214, CSI computation delay requirement 2 for low latency CSI is used only when CSI is not multiplexed with transport block or HARQ-ACK, which is not aligned with the agreement. we provide text proposal to fix it as follow.

//////////////////////////////////////////////////////////// Start Text Proposal //////////////////////////////////////////////////////////////
[bookmark: _Toc517439498]5.4	UE CSI computation time
--------------- Unchanged parts omitted -------------
Z and Z' are defined as: 
 and , where M is the number of updated CSI report(s) according to Subclause 5.2.1.6,  corresponds to the m-th requested CSI report and is defined as
-	 of the table 5.4-1 if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Subclause 5.2.1.6) and the triggered CSI is a single CSI and the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI is triggered without a PUSCH with either a transport block or HARQ-ACK or both and the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of table 5.4-2 otherwise.
-	µ of table 5.4-1 and table 5.4-2  corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI
-	d = 0 if the CSI is not multiplexed with a PUSCH with either a transport block or HARQ-ACK of both. If CSI is multiplexed with a PUSCH with either a transport block or HARQ-ACK of both, d = 2 for µ = 0,1, d = 3 for µ = 2 and d = 3 for µ = 4
Table 5.4-1: CSI computation delay requirement 1
	

	Z1 [symbols]

	
	Z1
	Z'1

	0
	[9 or 10]
	[7 or 8]

	1
	13
	11

	2
	25
	21

	3
	43
	36



Table 5.4-2: CSI computation delay requirement 2
	

	Z1 [symbols]
	Z2 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2

	0
	22
	16
	40
	37

	1
	33
	30
	72
	69

	2
	44
	42
	141
	140

	3
	97
	85
	152
	140




--------------- Unchanged parts omitted -------------
////////////////////////////////////////////////////////////// End Text Proposal //////////////////////////////////////////////////////////////

3. Text Proposals for TS 38.212
In the RAN1#93 meeting, following agreement regarding the determination of the number of CQI fields is captured in the chairman’s note as:
 (
Agreement
The number of CQI fields in UCI is determined only from rank restriction
)


[bookmark: _GoBack]From the above agreement, the higher layer parameter “nrofCQIsPerReport” is not needed in order to define  in Table 6.3.1.1.2-3 in TS 38.212 whereis the number of allowed rank indicator values. Thus, it should be deleted from the specification. In addition, in the case of 2 antenna ports or Type II CSI, the maximum # of allowed rank is 2, so that the bit width of LI is . Based on the above discussion, we provide text proposal for TS 38.212 below.

//////////////////////////////////////////////////////////// Start Text Proposal //////////////////////////////////////////////////////////////
[bookmark: _Toc517077603]6.3.1.1.2	CSI only
--------------- Unchanged parts omitted -------------
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel is provided in Tables 6.3.1.1.2-3.
Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typeI-SinglePanel
	Field
	Bitwidth

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

	
	
	
	
	Rank1~4
	Rank5~8

	Rank Indicator
	0
	
	
	
	

	Layer Indicator
	0
	

	
	
	

	Wide-band CQI
	4
	4
	4
	4
	8

	Subband differential CQI
	2
	2
	2
	2
	4

	CRI
	
	
	
	
	



If the higher layer parameter nrofCQIsPerReport=1,  in Table 6.3.1.1.2-3 is the number of allowed rank indicator values in the 4 LSBs of the higher layer parameter typeI-SinglePanel-ri-Restriction according to Subclause 5.2.2.2.1 [6, TS 38.214]; otherwise  in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause 5.2.2.2.1 [6, TS 38.214]. The value of  is the number of CSI-RS resources in the corresponding resource set.
The bitwidth for RI/LI/CQI/CRI of codebookType= typeI-MultiPanel is provided in Table 6.3.1.1.2-4.
Table 6.3.1.1.2-4: RI, LI, CQI, and CRI of codebookType=typeI-MultiPanel
	Field
	Bitwidth

	Rank Indicator
	


	Layer Indicator
	


	Wide-band CQI
	4

	Subband differential CQI
	2

	CRI
	




where  is the number of allowed rank indicator values according to Subclause 5.2.2.2.2 [6, TS 38.214], and  is the number of CSI-RS resources in the corresponding resource set.

The bitwidth for RI/LI/CQI of codebookType= typeII or codebookType=typeII-PortSelection is provided in Table 6.3.1.1.2-5.
Table 6.3.1.1.2-5: RI, LI, and CQI of codebookType=typeII or typeII-PortSelection 
	Field
	Bitwidth

	Rank Indicator
	


	Layer Indicator
	


	Wide-band CQI
	4

	Subband differential CQI
	2

	

Indicator of the number of non-zero 
wideband amplitude coefficients  for layer  
	




where  is the number of allowed rank indicator values according to Subclauses 5.2.2.2.3 and 5.2.2.2.4 [6, TS 38.214].
--------------- Unchanged parts omitted -------------
////////////////////////////////////////////////////////////// End Text Proposal //////////////////////////////////////////////////////////////
4. Conclusion
In this contribution, we provide text proposals on remaining issues of CSI reporting for TS 38.212 and 38.214. Based on the above discussion, we have following proposals:
Proposal 1: (Z, Z’) values for CSI computation delay requirement 1 for 15kHz SCS is (10, 8).
Proposal 2: consider introducing smaller Z and Z’ values for high latency CSI when single CSI with Ks=1 is reported
Proposal 3: Introduce Z value, time between triggering DCI to report, for AP L1-RSRP report with P/SP CSI-RS or SSB, and the Z value is the number of symbols UE reports as capability 2-28, i.e., minimum symbols between L1-RSRP triggering DCI to AP CSIRS, plus 1 symbol.
Proposal 4: in CSI and UL data multiplexing case, slot offset is derived from Y in the same way as CSI only reporting case.
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