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Introduction
In this contribution, we identify that the essential UE behavior for A/SP-CSI reported in PUSCH repetition Type A is not specified in current Rel-16 specification [1], and then provide the corresponding proposal/CR of handling the ambiguity issue.
Discussion
Basically, both A-CSI and SP-CSI requested in the DCI scheduling can be multiplexed on either PUSCH repetition Type A (inter-slot based) or PUSCH repetition Type B (mini-slot based) in Rel-16/17. According to the specification in Rel-16 [1], the specific rules are concluded in Table 1 and listed case by case as follows.
Table 1	A/SP-CSI multiplexed on PUSCH repetition Type A/B as specified in Rel-16
	Condition 1
	Condition 2
	Condition 3
	Execution
	Case

	PUSCH repetition Type A
	with TB
	A-CSI
	Missing in Rel-16 specification
	Case 1

	
	
	SP-CSI
	Not allowed
	Case 2

	
	with no TB
	A-CSI
	Missing in Rel-16 specification
	Case 3

	
	
	SP-CSI
	Missing in Rel-16 specification
	Case 4

	PUSCH repetition Type B
	with TB

	A-CSI
	Multiplexed on the first actual repetition
(which is not single symbol)
	Case 5

	
	
	SP-CSI
	Not allowed
	Case 6

	
	with no TB
	A-CSI
	Multiplexed on the first actual repetition w/o segment
(assume repetition# =1)
	Case 7

	
	
	SP-CSI
(activated)
	Multiplexed on the first actual repetition w/o segment
(assume repetition# =1)
	Case 8_1

	
	
	SP-CSI
(non-activated)
	Multiplexed on the first actual repetition w/o segment
(it is the same to first nominal repetition)
	Case 8_2



Detailed description in Rel-16 specifications of the above each case
· Case 1: A-CSI multiplexed on PUSCH repetition Type A with TB
Non-specified in Rel-16 

· Case 2: SP-CSI multiplexed on PUSCH repetition Type A with TB
TS 38.214 V16.14.0
	5.2.3	CSI reporting using PUSCH
<Unrelated parts are omitted>
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH except that semi-persistent CSI reporting on PUSCH activated by a DCI format is not expected to be multiplexed with uplink data on the PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
<Unrelated parts are omitted>



· Case 3: A-CSI multiplexed on PUSCH repetition Type A with no TB
Non-specified in Rel-16

· Case 4: SP-CSI multiplexed on PUSCH repetition Type A with no TB
Non-specified in Rel-16 

· Case 5: A-CSI multiplexed on PUSCH repetition Type B with TB
TS 38.214 V16.14.0
	6.1.2.1	Resource allocation in time domain
<Unrelated parts are omitted>
For PUSCH repetition Type B, when a UE is scheduled to transmit a transport block and aperiodic CSI report(s) on PUSCH by a 'CSI request' field on a DCI, the CSI report(s) is multiplexed only on the first actual repetition. The UE does not expect that the first actual repetition has a single symbol duration.
<Unrelated parts are omitted>



· Case 6: SP-CSI multiplexed on PUSCH repetition Type B with TB
TS 38.214 V16.14.0
	5.2.3	CSI reporting using PUSCH
<Unrelated parts are omitted>
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH except that semi-persistent CSI reporting on PUSCH activated by a DCI format is not expected to be multiplexed with uplink data on the PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
<Unrelated parts are omitted>



· Case 7: AP-CSI multiplexed on PUSCH repetition Type B with no TB
TS 38.214 V16.14.0
	6.1.2.1	Resource allocation in time domain
<Unrelated parts are omitted>
For PUSCH repetition Type B, when a UE receives a DCI that schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions. When the UE is scheduled to transmit a PUSCH repetition Type B with no transport block and with aperiodic or semi-persistent CSI report(s) by a 'CSI request' field on a DCI, the first nominal repetition is expected to be the same as the first actual repetition. For PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a 'CSI request' field on a DCI, if the first nominal repetition is not the same as the first actual repetition, the first nominal repetition is omitted; otherwise, the first nominal repetition is omitted according to the conditions in Clause 9, Clause 11.1, Clause 11.2A and Clause 15 of [6, TS38.213].
<Unrelated parts are omitted>



· Case 8_1: SP-CSI (activated) multiplexed on PUSCH repetition Type B with no TB
TS 38.214 V16.14.0
	6.1.2.1	Resource allocation in time domain
<Unrelated parts are omitted>
For PUSCH repetition Type B, when a UE receives a DCI that schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions. When the UE is scheduled to transmit a PUSCH repetition Type B with no transport block and with aperiodic or semi-persistent CSI report(s) by a 'CSI request' field on a DCI, the first nominal repetition is expected to be the same as the first actual repetition. For PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a 'CSI request' field on a DCI, if the first nominal repetition is not the same as the first actual repetition, the first nominal repetition is omitted; otherwise, the first nominal repetition is omitted according to the conditions in Clause 9, Clause 11.1, Clause 11.2A and Clause 15 of [6, TS38.213].
<Unrelated parts are omitted>



· Case 8_2: SP-CSI (non-activated) multiplexed on PUSCH repetition Type B with no TB
TS 38.214 V16.14.0
	6.1.2.1	Resource allocation in time domain
<Unrelated parts are omitted>
For PUSCH repetition Type B, when a UE receives a DCI that schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions. When the UE is scheduled to transmit a PUSCH repetition Type B with no transport block and with aperiodic or semi-persistent CSI report(s) by a 'CSI request' field on a DCI, the first nominal repetition is expected to be the same as the first actual repetition. For PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a 'CSI request' field on a DCI, if the first nominal repetition is not the same as the first actual repetition, the first nominal repetition is omitted; otherwise, the first nominal repetition is omitted according to the conditions in Clause 9, Clause 11.1, Clause 11.2A and Clause 15 of [6, TS38.213].
<Unrelated parts are omitted>



Technically, the above three cases (i.e., case 1, case 2 and case 4) need to be specified. Otherwise, it will lead to the discrepancy of behavior between UE side and gNB side. For example, in case of PUSCH repetition Type A with TB, DCI triggers aperiodic CSI on PUSCH, a total of three behaviors can be alternatively implemented between UE sides and gNB sides: 1) aperiodic CSI only multiplexed on the first one of multiple PUSCH repetitions; 2) aperiodic CSI only multiplexed on the portion of multiple PUSCH repetitions; 3) aperiodic CSI multiplexed on all of multiple PUSCH repetition. Intuitively, this misalignment should be avoided by the explicit Rel-16 specifications.
To complete the omissions of the above case 1, case 2 and case 4 while minimizing the specification impact as much as possible, it is proper to reuse the same principles of PUSCH repetition Type B. Where, the simple change is to replace “mini-slot” in case of PUSCH repetition Type B by “slot” of PUSCH repetition Type A and remove the prerequisite of nominal/actual repetition of PUSCH repetition Type B. Consequently, it can be described as follows:
· For PUSCH repetition Type A, when a UE is scheduled to transmit a transport block and aperiodic CSI report(s) on PUSCH by a 'CSI request' field on a DCI, the CSI report(s) is multiplexed only on the first repetition. (Case 1)
· For PUSCH repetition Type A, when a UE receives a DCI that schedules aperiodic CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions. (Case 2)
· For PUSCH repetition Type A, when a UE receives a DCI that schedules semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions or pusch-AggregationFactor. (Case 4)
In addition, the corresponding CR of capturing the above in specifications is provided in R1-2307734.
Proposal 1: To complete the rules of A/SP-CSI multiplexed on PUSCH repetition Type A with or without TB in Rel-16, support to specify that:
· For PUSCH repetition Type A, when a UE is scheduled to transmit a transport block and aperiodic CSI report(s) on PUSCH by a 'CSI request' field on a DCI, the CSI report(s) is multiplexed only on the first repetition.
· For PUSCH repetition Type A, when a UE receives a DCI that schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions or pusch-AggregationFactor.
Conclusion
For completing the rule of A/SP-CSI reported in PUSCH repetition Type A in Rel-16, we have the following proposal.
Proposal 1: To complete the rules of A/SP-CSI multiplexed on PUSCH repetition Type A with or without TB in Rel-16, support to specify that:
· For PUSCH repetition Type A, when a UE is scheduled to transmit a transport block and aperiodic CSI report(s) on PUSCH by a 'CSI request' field on a DCI, the CSI report(s) is multiplexed only on the first repetition.
· [bookmark: _GoBack]For PUSCH repetition Type A, when a UE receives a DCI that schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions or pusch-AggregationFactor.
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