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Introduction
[bookmark: _GoBack]In this contribution, we deal with remaining issues of NR-MIMO CSI reporting. The text proposal for 38.214 is provided in Section 3.
Discussion
Remaining issue of 2nd part CSI reporting omission 
In section 5.2.3 of [2], below text provides description on part 2 CSI omission rules.


When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports in one slot. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report numbers correspond to the order of the associated ReportConfigID. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 
Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:

Part 2 wideband CSI for CSI reports 1 to 

	Priority 1:
Part 2 subband CSI of even subbands for CSI report 1

	Priority 2:
Part 2 subband CSI of odd subbands for CSI report 1

	Priority 3:
Part 2 subband CSI of even subbands for CSI report 2

	Priority 4:
Part 2 subband CSI of odd subbands for CSI report 2

	⁞

	
Priority :

Part 2 subband CSI of even subbands for CSI report 

	
Priority :

Part 2 subband CSI of odd subbands for CSI report 




When CSI is multiplexed with UL-SCH on PUSCH, Part 2 CSI is omitted only when the UCI code rate for transmitting all of Part 2 would be greater than a threshold code rate , where

	

-	 is the target PUSCH code rate from Table 6.1.4.1-1.

-	 is the CSI offset value from Table 9.3-2 of [6, TS 38.213].
However, there’re ambiguity in how to calculate the number of PUSCH REs for part2 CSI reporting, which shall be carefully addressed. According to the definition in [1], the resource for part 2 CSI is defined in working assumption:
· Note: The number of PUSCH REs for UCI with CSI Part 2 is given by  and PUSCH resource allocation according to UL control and maximum UCI payload size
· Note: Working assumption assuming LTE type UCI on PUSCH resource allocation is supported
It not clear for the concurrent note on how to derive the number of PUSCH REs for part 2 CSI reporting. Considering LTE type UCI on PUSCH resource allocation, part-2 CSI is always prior than UL-SCH resource allocation. This means that the residual resource can be fully utilized for part-2 CSI. Therefore, a precise definition on the part 2 CSI omission can be describe as follows.


· 
 is reduced according to the CSI omission rule
· 
The parameters within in condition shall follow section 6.3.2.4.1.3 and section 6.3.2.4.2.3 based on  payload size of [3]
[bookmark: _Toc503613781]Proposal 1: 	Explicit definition of CSI omission condition needs to be provided in 38.214.
CSI encoding related issue
Per earlier agreements on CSI encoding mechanisms for A/SP/P-CSI on PUSCH/PUCCH, PUSCH is encoded in two packets and PUSCH is encoded with either single or two packets for wideband or subband CSI reporting, respectively. However, it is not clear of the encoding scheme when CSI on PUCCH is piggyback on PUSCH. 
The straight forward solution here is that the encoding scheme shall follow the initially configured channel type, rather than its actual transmitted channel. This means that single packet encoding is still applied on PUSCH, if the CSI reporting is originally configured on either long or short-PUCCH.
Also, CSI omission shall be only considered when the CSI is originally triggered on PUSCH.
[bookmark: _Toc503613782]Proposal 2:	The CSI encoding scheme and omission shall follow its original configured channel type.

Priority rules for A/P/SP-CSI and Type-I/II CSI.
As agreed in [1], Type-I or Type-II CSI only collision rule for A/SP/P-CSI reporting on was defined as follow.
· At least for when Type I CSI collides with Type I CSI and Type II CSI collides with Type II CSI
· The following priority order for CSI periodicity types applies
· Aperiodic CSI > P-CSI
· Aperiodic CSI > SP-CSI
· Note: Study further on the priority between SP-CSI and P-CSI
· CSI on PUSCH has priority over CSI on PUCCH
· Only one CSI periodicity type is piggybacked on PUSCH
· Lower priority CSI is dropped when there is a collision
· Aperiodic CSI on PUCCH is dropped if there is a collision with PUSCH
Further priority rules need to be defined for different types of CSI reports. In one aspect, Type-II CSI should be prioritized than Type-I CSI reporting since it includes higher resolution channel information. In another aspect, SP-CSI should be still prioritized than P-CSI reporting, as SP-CSI provides on-demand triggering. 
Per earlier agreement, Type-II CSI is only triggered with SP-CSI or A-CSI. We summarize the priority relationship for different CSI types and time domain behaviour and channel types in table 1.
Table 1 Priority for Type-I and Type-II CSI reporting on PUSCH, higher index has higher priority
	
	Time domain behaviour
	PUSCH
	PUCCH(long)

	Type-I CSI
	A-CSI
	2
	3

	
	SP-CSI
	5
	7

	
	P-CSI
	NA
	8

	Type-II CSI
	A-CSI
	1
	NA

	
	SP-CSI
	4
	6

	
	P-CSI
	NA
	NA


[bookmark: _Toc503613783]Proposal 3:	Prioritize Type-II CSI reporting than Type-I CSI reporting in NR if they collide.
It also needs to be mentioned that A-CSI collides with A-CSI is possible even if the triggering time is different, since the delay of each A-CSI can be configured separately. However, the base station can avoid such in scheduling. Therefore, a UE is not expected to receive multiple A-CSI feedback on the same slot. 
Text proposals in 38.213
[bookmark: _Toc503613784]Proposal 4:	Adopt the following description on CSI reporting on PUSCH.
[bookmark: _Hlk503433189]For Type I CSI feedback on PUSCH, a CSI report comprises up to two parts. Part 1 contains RI/CRI/LI, CQI for the first codeword. Part 2 contains PMI and contains the CQI for the second codeword when RI>4
For Type II CSI feedback on PUSCH, a CSI report comprises up to two parts. Part 1 is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2 and may be used to identify the number of information bits in Part 2. Part 1 has a fixed payload size and contains RI, CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see sub-clause 5.2.2). The fields of Part 1 – RI, CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded (see subclause 6.3.1 in [3]). Part 2 contains the PMI of the Type II CSI. Part 1 and 2 are separately encoded (see subclause 6.3.1 in [3]). A Type II CSI report that is carried on the PUSCH shall be computed independently from any Type II CSI report that is carried on the Long PUCCH (see sub-clause 5.2.4 and 5.2.2). 
When the higher layer parameter ReportQuantity is configured with one of the values 'CRI/RSRP' or 'SSBRI/RSRP', the CSI report consists of a single part
For both Type I and Type II report that configured on PUCCH but piggyback on PUSCH, the encoding scheme follow the description in 5.2.4.
[bookmark: _Toc503613785]Proposal 5:	Adopt the following description on part2 CSI omission.


[bookmark: _Hlk503278119]When CSI reporting is configured to be reported on PUSCH and comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports in one slot. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report numbers correspond to the order of the associated ReportConfigID. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 
Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:

Part 2 wideband CSI for CSI reports 1 to 

	Priority 1:
Part 2 subband CSI of even subbands for CSI report 1

	Priority 2:
Part 2 subband CSI of odd subbands for CSI report 1

	Priority 3:
Part 2 subband CSI of even subbands for CSI report 2

	Priority 4:
Part 2 subband CSI of odd subbands for CSI report 2

	⁞

	
Priority :

[bookmark: _Hlk503432713]Part 2 subband CSI of even subbands for CSI report 

	
Priority :

Part 2 subband CSI of odd subbands for CSI report 




[bookmark: _Hlk503525090][bookmark: _Hlk503525169]When CSI is multiplexed with UL-SCH on PUSCH, Part 2 CSI is omitted only when the UCI code rate for transmitting all of Part 2 would be greater than a threshold code rate , where

	

-	 is the target PUSCH code rate from Table 6.1.4.1-1.

-	 is the CSI offset value from Table 9.3-2 of [6, TS 38.213].

[bookmark: _Hlk503431977]Part 2 CSI is omitted level by level beginning with the lowest priority level until the lowest priority level is reached which causes the UCI code rate to be less than or equal to .
Part 2 CSI can be omitted based on following rules, where


· 
 is reduced according to the CSI priority level in table 5.2.3-1
· 
The parameters within in condition follow the definition in section 6.3.2.4.1.3 ,38.212 if >19 and section 6.3.2.4.2.3 in 38.212 otherwise 

[bookmark: _Toc503613786]Proposal 6:	Adopt the following description on CSI reporting on PUCCH.
[bookmark: _Hlk503433298]Periodic CSI reporting on the short PUCCH and long PUCCH supports wideband and partial band frequency granularities. Periodic CSI reporting on the long PUCCH supports wideband and partial band and subband frequency granularities.  Periodic CSI reporting on the PUCCH supports Type I CSI. When the short and long PUCCH carry Type I CSI with wideband and partial band frequency granularity, the CSI payload carried by the short PUCCH and long PUCCH are identical and the same irrespective of RI/CRI. For type I CSI sub-band reporting on long PUCCH, the payload is split into two parts. The first part contains RI/CRI, CQI for the first codeword. The second part contains PMI and contains the CQI for the second codeword when RI > 4. 
A [periodic / semi-persistent – TBD] semi-persistent report carried on the Long long PUCCH supports Type II CSI feedback, but only Part 1 of Type II CSI feedback (See sub-clause 5.2.2 and 5.2.3). Supporting Type II CSI reporting on the Long PUCCH is a UE capability. A Type II CSI report (Part 1 only) carried on the Long PUCCH shall be calculated independently of any Type II CSI reports carried on the PUSCH (see sub-clause 5.2.3). 
[bookmark: _Toc503613787]Proposal 7:	Adopt the following description on priority rules for CSI reports:
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, the following rules apply (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4). CSI reports with lower index have higher priority than higher index CSI reports. UE is not expected to receive two or more aperiodic CSI reporting triggering that is reported in the same slot.
Table 5.2.1-1: Priority rules of different CSI reports
	Priority
	CSI reports

	1
	Type-II, aperiodic CSI on PUSCH

	2
	Type-I, aperiodic CSI on PUSCH

	3
	Type-I, aperiodic CSI on PUCCH

	4
	Type-II, semi-persistent CSI on PUSCH

	5
	Type-I, semi-persistent CSI on PUSCH

	6
	Type-II, semi-persistent CSI on PUCCH

	7
	Type-I, semi-persistent CSI on PUCCH

	8
	Type-I, periodic CSI on PUCCH



-	If an aperiodic CSI report containing Type I CSI collides with either a periodic CSI report containing Type I CSI or a semi-persistent CSI report containing Type I CSI, then the aperiodic Type I CSI report has priority and the periodic or semi-persistent Type I CSI report shall not be sent by the UE. 
-	If a semi-persistent CSI report containing Type II CSI collides with an aperiodic CSI report also containing Type II CSI, then the aperiodic Type II CSI report has priority and the semi-persistent Type II CSI report shall not be sent by the UE. 
-	[TBD if a semi-persistent CSI report collides with a periodic CSI report for Type I colliding with Type I and Type II colliding with Type II.]. 
-	If a Type I CSI report to be carried on the PUSCH collides with a Type I CSI report to be carried on the PUCCH, then the Type I CSI report to be carried on the PUSCH has priority, and the Type I CSI report to be carried on the PUCCH shall not be sent by the UE. 
-	If a Type II CSI report to be carried on the PUSCH collides with a Type II CSI report to be carried on the PUCCH, then the Type II CSI report to be carried on the PUSCH has priority, and the Type II CSI report to be carried on the PUCCH shall not be sent by the UE. 
[bookmark: _Hlk496886826]-	If an aperiodic Type I CSI report intended for the PUSCH collides with a semi-persistent Type I CSI report also intended for the PUSCH, then the aperiodic Type I CSI report has priority and the semi-persistent Type I CSI report shall not be sent by the UE. 
-	If an aperiodic Type II CSI report intended for the PUSCH collides with a semi-persistent Type II CSI report also intended for the PUSCH, then the aperiodic Type II CSI report has priority and the semi-persistent Type II CSI report shall not be sent by the UE. 
-	If an aperiodic Type I CSI report intended for the PUCCH collides with a Type I CSI report intended for the PUSCH, then the aperiodic Type I CSI report intended for the PUCCH has lower priority and shall not be sent by the UE. 
-	If an aperiodic Type II CSI report intended for the PUCCH collides with a Type II CSI report intended for the PUSCH, then the aperiodic Type II CSI report intended for the PUCCH has lower priority and shall not be sent by the UE. 

Conclusion
In this contribution, we discuss remaining issues of CSI reporting for NR-MIMO.  In addition, we propose
Proposal 1: 	Explicit definition of CSI omission condition needs to be provided in 38.214.
Proposal 2:	The CSI encoding scheme and omission shall follow its original configured channel type.
Proposal 3:	Prioritize Type-II CSI reporting than Type-I CSI reporting in NR if they collide.
Proposal 4:	Adopt the following description on CSI reporting on PUSCH.
Proposal 5:	Adopt the following description on part2 CSI omission.
Proposal 6:	Adopt the following description on CSI reporting on PUCCH.
Proposal 7:	Adopt the following description on priority rules for CSI reports:
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