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1. Introduction
For UCI multiplexing on PUSCH repetition Type B, what still remains open is how to determine the number of REs for UCI. In addition, the handling of A-CSI/SP-CSI on PUSCH repetition Type B is still to be decided.

In this contribution we provide our views on these remaining issues. 
2. Discussion
2.1 A-CSI/SP-CSI on PUSCH repetition Type B
2.1.1 A-CSI/SP-CSI on PUSCH repetition Type B without UL-SCH

In email discussion [100b-e-NR-L1enh-URLLC-PUSCH-04], the following was proposed for discussion for A-CSI/SP-CSI on PUSCH repetition Type B without UL-SCH and seemed to be generally acceptable [2]:
	Proposal 1a: 
For A-CSI/SP-CSI on PUSCH with repetition Type B without UL-SCH, A-CSI/SP-CSI is transmitted on the first actual repetition, and other actual repetitions are discarded. Down-select among the following:
· Option A: there is no scheduling restriction.
· Option B: UE is not expected to be indicated with numberofrepetitions >1.
· Option C: The first nominal repetition is not expected to be segmented into multiple actual repetitions.



This is the case where there is no UL-SCH on PUSCH, so the gNB should have complete control on which resources to allocate for CSI only. It may be argued that Option A provides more flexibility for gNB scheduling. For A-CSI/SP-CSI, However, gNB should also guarantee the decoding performance of CSI, which means it is not desirable to have variable or unpredictable transmission duration. In this sense, Option C should be sufficient.

Proposal 1: For CSI report(s) triggered by DCI on PUSCH repetition Type B without UL-SCH, CSI report(s) is transmitted on the first nominal repetition. The first nominal repetition is expected to be transmitted with full duration without segmentation. All other repetitions are not transmitted, and these repetitions are not considered (i.e., treated as non-existing) when considering UCI multiplexing on PUSCH.
2.1.2 A-CSI/SP-CSI on PUSCH repetition Type B with UL-SCH

When aperiodic CSI reporting is triggered by an uplink DCI, our understanding is that in Rel-15, CSI is multiplexed into the first PUSCH transmission if PUSCH slot aggregation is configured. That design choice may be reasonable for eMBB, however for URLLC, the same design choice should not be taken blindly. We can consider the timeline requirement as shown below first for PUSCH timing capability 2 in Figure 1 and then for CSI computation delay requirement 1 (fast CSI) in Figure 2:

[image: ]
Figure 1 PUSCH preparation time
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Figure 2 CSI computation delay


[image: ]
Figure 3 Comparison of CSI only, UL-SCH only, CSI/UL-SCH multiplexing timeline at SCS=15 KHz (CMR: Channel Measurement Resource; IMR: Interference Measurement Resource)

In Figure 3, the processing timelines for CSI only, UL-SCH only, and CSI/UL-SCH multiplexing timelines are depicted. A key takeaway is that 

· PUSCH without CSI can be processed fast ( 5 symbols); and comparatively speaking, CSI processing even for the fast CSI needs more time;
· If the gNB needs the UE to send a fresh aperiodic CSI report and UL-SCH simultaneously, the minimum allowable scheduling time between PDCCH and PUSCH becomes much larger.
· Of course the gNB can still request the UE to send UL-SCH along with a CSI report with ( symbols between DCI scheduling the PUSCH and PUSCH transmission), however in that case, the UE does not need to update the CSI report (i.e. the CSI report carried over PUSCH is obsolete). 
· By enforcing the CSI to be multiplexed on the first PUSCH transmission and given repetition type B can take multiple nominal repetitions, essentially the gNB has to choose between fast UL data transmission and fresh DL CSI, both cannot be accommodated at the same time.

From the analysis above, we can see it is more advantageous to place UCI multiplexing in a later PUSCH repetition type B transmission, so the UE has enough time to produce fresh CSI for the triggered CSI report, and send report with fresh CSI to the network. And how to ensure fresh CSI reporting should be of high priority in the consideration in placing UCI on an actual repetition; in the end if the freshness of CSI reporting is not guaranteed, no matter how robust the UCI transmission is, as it carries only obsolete CSI reporting, which won’t be of any use to the gNB scheduler. 

[image: ]
Figure 4 Relaxed CSI feedback timing
In NR-U, there were discussions on AP-CSI feedback timing with multi-PUSCH. At RAN1 #99, the following was reached:

Agreement:
When a DCI schedules M PUSCHs:
· The PUSCH that carries the aperiodic CSI feedback is:
· When M <= 2: the (M)-th scheduled PUSCH
· When M > 2: the (M-1)-th scheduled PUSCH
· The timing relation between A-CSI-RS and UL grant is same as Rel-15 NR.

However, the different handling between the case M <= 2 and M > 2 in NR-U is due to the potentially shorter duration of the PUSCH in the last slot with the COT limitation. Such consideration is not applicable to licensed spectrum or generally applicable to PUSCH repetition Type B. Therefore, for PUSCH repetition Type B, we can take a simpler behavior and simply multiplex A-CSI on the last PUSCH repetition.

Proposal 2: For CSI report(s) triggered by DCI on PUSCH repetition Type B with UL-SCH, CSI report(s) is multiplexed on the last actual repetition that is not a single symbol.


2.2 UCI multiplexing on PUSCH repetition Type B
In RAN1 #100bis, the following agreements were reached:
Agreements:
In case of PUCCH overlapping with PUSCH with repetition Type B,
· Option A: Multiplexing timeline conditions in Clause 9.2.5 of TS 38.213 shall be satisfied for all the overlapping actual repetitions. Otherwise it is considered as an error case.
Agreements: 
In case PUCCH overlaps with multiple repetitions of PUSCH repetition Type B that satisfy the multiplexing timeline conditions, UCI is multiplexed on only one actual repetition (including the case where a PUCCH overlaps with a PUSCH with repetition Type B in multiple slots). To determine which actual repetition, down-select from the following 3 options:
· Option 1: the first overlapping actual repetition in the first overlapping slot that satisfies the multiplexing timeline

The UCI resource determination is relevant for PUSCH with repetition Type B with or without UL-SCH, and the UCI can be HARQ-ACK, P-CSI, A-CSI and/or SP-CSI. The agreements above applies to the multiplexing of HARQ-ACK, P-CSI, and SP-CSI on PUCCH, while the multiplexing of A-CSI and SP-CSI are discussed in Section 2.1.

In terms of how to calculate the number of REs for UCI multiplexing, the following options have been discussed (focusing on the case with UL-SCH) and captured in the feature lead summary in RAN1#100bis, without trying to differentiate different cases:
	· [bookmark: _Hlk33403286]Option 1: The calculation is based on the nominal repetition, i.e., using the same number of REs as in TBS determination
· Option 1a: with the additional limit of no more than the resources available in the actual repetition
· Pros: Guarantee the UCI performance, up to the point that the number of REs in the actual repetition can accommodate.
· Cons: UE behavior change and additional complexity
· Option 1b: UE does not expect that the number of REs required by UCI is more than the number of available REs in the actual repetition on which the UCI is multiplexed.
· Pros: Guarantee the UCI performance (by gNB implementation). No specification change or UE behavior change.
· Cons: gNB scheduling restriction
· Option 2: The calculation is based on the actual repetition.
· Some companies think Option 2 should be the way if UCI is multiplexed on one actual repetition.
· Option 3: The first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition.
· Pros: Guarantee the UCI performance, up to the point that is accommodated by the 2nd term. The 2nd term allows to keep some resources for PUSCH transmission in the repetition.
· Cons: The UCI performance may not be guaranteed in the end due to the 2nd term.




In Rel-15, the UCI resources depend on the available REs in PUSCH and the TBS.
For PUSCH with UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK transmission is calculated as (Section 6.3.2.4.1.1 in TS 38.212)
[image: ],
where[image: ] denotes the available RE number of the current PUSCH piggybacking the UCI, and [image: ] denotes the TBS of the PUSCH. Similarly, the number of coded modulation symbols per layer for CSI part 1 and CSI part 2 is calculated as 
	
and
,
respectively.

For PUSCH without UL-SCH, we have the following:



	

	

In addition, in Rel-15, CSI part 2 can be (partially) omitted according to the following:
	
When the UE is scheduled to transmit a transport block on PUSCH multiplexed with a CSI report(s), Part 2 CSI is omitted only when [image: ] is larger than , where parameters [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ], [image: ] and [image: ]are defined in Clause 6.3.2.4 of [5, TS 38.212].

Part 2 CSI is omitted level by level, beginning with the lowest priority level until the lowest priority level is reached which causes the [image: ] to be less than or equal to .

[bookmark: _Hlk508613421]When part 2 CSI is transmitted on PUSCH with no transport block, lower priority bits are omitted until Part 2 CSI code rate, which is given by  where , ,  are given in clause 6.3.2.4 of [5, 38.212] before HARQ-ACK puncturing part 2 CSI if any, is below a threshold code rate lower than one, where 

	

-	is the CSI offset value from Table 9.3-2 of [6, TS 38.213]
-	R is signaled code rate in DCI



First of all, for PUSCH without UL-SCH, at least for CSI part 1 and CSI part 2, [image: ] should be calculated based on the actual repetition (if the actual repetition is different from the nominal repetition), because the formula intends to provide exactly how many REs are used for CSI transmission. It also dictates how the dropping of CSI part 2 should be performed based on the calculated code rate, which would only make sense when using the actual number of REs used for transmission. To be consistent, it would make sense to use the actual repetition to calculate the number of REs for HARQ-ACK as well.
However, if Proposal 1 is agreed, the actual repetition would be the same as the nominal repetition, and the two options become the same.

Proposal 3: In case PUCCH would overlap with PUSCH repetition Type B without UL-SCH and UCI is multiplexed on an actual repetition of the PUSCH, the Rel-15 equations for calculating the number of REs for HARQ-ACK and CSI are reused, except that the number of REs for PUSCH is determined based on the actual repetition (which would be the same as the nominal repetition if Proposal 1 is adopted).

Then for PUSCH with UL-SCH, most companies support either Option 1 or Option 3, and two main debating points are (1) whether the second item is determined based on the actual or nominal repetition; and (2) whether some extent of guarantee should be provided for UCI performance, e.g. by adopting Option 1b.

First of all, for the second item, there is some technical argument for determining based on either the actual repetition or the nominal repetition. When using the actual repetition, it means that the gNB would like to reserve a certain percentage of resources in the actual repetition for data. When using the nominal repetition, it means that the gNB is willing to let UCI use up to a certain percentage of resources in a nominal repetition, assuming the remaining resources can be used for data (even if there is segmentation). It seems a bit difficult to argue one is better than the other.

For the first term, it makes more sense to calculate based the nominal repetition, because that to some extent retain the physical meaning of guaranteeing the UCI performance.

Regarding Option 1b, it has two main advantages: (1) UCI performance is guaranteed by the gNB; (2) the UE behavior and the specification does not need to be changed. The main concern is the gNB scheduling restriction. However, for DG, the gNB can dynamically decide the TDRA and also have the flexibility of indicating the beta offset value, so this should not be a problem. For CG, it implies that the gNB needs to make sure the first actual repetition of a CG transmission occasion has sufficient number of REs for UCI. This may seem restrictive at first sight, but we need to keep in mind that the gNB is not supposed to have arbitrary configuration for PUSCH repetition Type B.
· If data reliability is a concern, the gNB should avoid multiplexing UCI with large payload size.
· If the number of REs is not sufficient for UCI and UCI does not get decoded correctly, it would be just a waste of resources overall.
· For CSI part 2, there is dropping behavior defined already when the code rate becomes too high. So all the gNB needs to guarantee is for HARQ-ACK and CSI part 1, for which the number of REs should not be too large and should be relatively easy for the gNB to guarantee. 
· If there is no guarantee from the gNB, it may mean that we need to define dropping rules for CSI part 1 and HARQ-ACK also.
Therefore, our preference is Option 1b, because we do not see a strong motivation to change the specifications or UE implementation for this.

Proposal 4: In case PUCCH would overlap with PUSCH repetition Type B with UL-SCH and UCI is multiplexed on an actual repetition of the PUSCH, the Rel-15 equations for calculating the number of REs for HARQ-ACK and CSI are reused, except that the number of REs for PUSCH is determined based on the nominal repetition. It is not expected that the number of REs required by UCI is more than the number of available REs in the actual repetition on which the UCI is multiplexed.

2.3 TP for RAN1#100bis-e agreements on interaction with DL/UL directions
In RAN1#100bis-e, we have agreed on the following, but the TP has not been agreed due to time limitation:
	Agreements:
For operation in unpaired spectrum, symbols that are indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon for reception of SS/PBCH blocks are considered invalid symbols for PUSCH repetition Type B, and segmentation occurs around these invalid symbols.
Agreements:
For operation in unpaired spectrum, symbols indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS are considered as invalid symbols for PUSCH repetition Type B, and segmentation occurs around these symbols.
Agreements:
For operation in unpaired spectrum, introduce a new RRC parameter numberInvallidSymbolsForDL-UL-Switching to indicate the number of symbols after the last semi-static DL symbol that are invalid symbols for PUSCH repetition Type B.
· The candidate values include {1, 2, 3, 4}.
· If not configured, it means no symbols are explicitly defined for DL-to-UL switching.



Here we propose the following TP to capture the agreements.

Proposal 4: 
Adopt the following TP for TS 38.214 Section 6.1.2.1:
	TP for TS 38.214 Section 6.1.2.1 
[bookmark: _Toc11352142][bookmark: _Toc20318032][bookmark: _Toc27299930][bookmark: _Toc29673203][bookmark: _Toc29673344][bookmark: _Toc29674337][bookmark: _Toc36645567]6.1.2	Resource allocation 
[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568]6.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
For PUSCH repetition Type B, the UE determines invalid symbol(s) for PUSCH repetition Type B transmission as follows:
-	A symbol that is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated is considered as an invalid symbol for PUSCH repetition Type B transmission.
-	For operation in unpaired spectrum, the following symbols are considered as invalid symbols for PUSCH repetition Type B transmission:
-     symbols indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks;
-     symbols indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set;
-     if numberInvalidSymbolsForDL-UL-Switching is configured, numberInvalidSymbolsForDL-UL-Switching symbol(s) after the last semi-static DL symbol in each consecutive set of all semi-static DL symbols as determined by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
-	The UE may be configured with the higher layer parameter InvalidSymbolPattern, which provides a symbol level bitmap spanning one or two slots (higher layer parameter symbols given by InvalidSymbolPattern). A bit value equal to 1 in the symbol level bitmap symbols indicates that the corresponding symbol is an invalid symbol for PUSCH repetition Type B transmission. The UE may be additionally configured with a time-domain pattern (higher layer parameter periodicityAndPattern given by InvalidSymbolPattern), where each bit of periodicityAndPattern corresponds to a unit equal to a duration of the symbol level bitmap symbols, and a bit value equal to 1 indicates that the symbol level bitmap symbols is present in the unit. The periodicityAndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum of 40ms. The first symbol of periodicityAndPattern every 40ms/P periods is a first symbol in frame 𝑛𝑓 mod 4 = 0, where P is the duration of periodicityAndPattern in units of ms. When periodicityAndPattern is not configured, for a symbol level bitmap spanning two slots, the bits of the first and second slots correspond respectively to even and odd slots of a radio frame, and for a symbol level bitmap spanning one slot, the bits of the slot correspond to every slot of a radio frame. If InvalidSymbolPattern is configured, when the UE applies the invalid symbol pattern is determined as follows:
-	if the PUSCH is scheduled by DCI format 0_1, or corresponds to a Type 2 configured grant activated by DCI format 0_1, and if InvalidSymbolPatternIndicator-ForDCIFormat0_1 is configured,
-	if invalid symbol pattern indicator field is set 1, the UE applies the invalid symbol pattern;
-	otherwise, the UE does not apply the invalid symbol pattern;
-	if the PUSCH is scheduled by DCI format 0_2, or corresponds to a Type 2 configured grant activated by DCI format 0_2, and if InvalidSymbolPatternIndicator-ForDCIFormat0_2 is configured,
-	if invalid symbol pattern indicator field is set 1, the UE applies the invalid symbol pattern;
-	otherwise, the UE does not apply the invalid symbol pattern;
-	otherwise, the UE applies the invalid symbol pattern.
< Unchanged parts are omitted >



2.4 Clarification on TBS determination
From the agreements achieved in RAN1 #100:

Agreement:
For PUSCH repetition Type B, S is from 0 to 13, and L is from 1 to 14. (RRC impact)

Agreements:
· For PUSCH repetition Type B, a UE is not expected to be indicated with an antenna port configuration that is invalid for the duration of any actual repetition.
· For PUSCH with repetition Type B, an actual repetition with a single symbol is not transmitted.

To deal with the so-called orphan symbol issue, restriction is enforced on actual repetition, i.e. if an actual repetition is of a single symbol, then the actual repetition is not transmitted. However, for nominal repetition, a PUSCH of one symbol is allowed. The essence of the design choice is if a PUSCH which is not deemed to provide meaningful transmission, then it is dropped.

Related to the same design consideration, we also need to consider how TBS is determined. The procedure to determine TBS is provided in TS 38.214, an excerpt of the relevant text is included below. 

                         Start of Excerpt from TS 38.214
The UE shall first determine the number of REs (NRE) within the slot: 

-	A UE first determines the number of REs allocated for PUSCH within a PRB  by 








[bookmark: _Hlk512515248]-	, where is the number of subcarriers in the frequency domain in a physical resource block,  is the number of symbols of the PUSCH allocation within the slot,  is the number of REs for DM-RS per PRB in the allocated duration including the overhead of the DM-RS CDM groups without data, as described for PUSCH with a configured grant in Subclause 6.1.2.3 or as indicated by DCI format 0_1 or as described for DCI format 0_0 in Subclause 6.2.2, and  is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the  is not configured (a value from 6, 12, or 18), the  is assumed to be 0. For Msg3 transmission the  is always set to 0.



-	A UE determines the total number of REs allocated for PUSCH  by where  is the total number of allocated PRBs for the UE.
_______________ End of Excerpt from TS 38.214 ________________________

From that a key parameter in determining TBS is given by 


,
Where  is the number of REs available for PUSCH transmission within a PRB:
· The first term  gives the total number of REs in a PRB with a PUSCH allocation of  symbols, and 
· 
  is the number of REs for DM-RS per PRB in the allocated duration including the overhead of the DM-RS CDM groups without data,
· 
and  is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig; which can take a value from 0, 6, 12, 18. 


 is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig; with repetition Type B, as one nominal transmission can be anywhere from 1 symbol to 14 symbols, the budgeted overhead may be too much for a short transmission:

· In one example, =2,  (6 REs for single symbol Type 1 DMRS),  =18, then with 2 OFDM symbols for a PUSCH nominal transmission, then 

In this case, the TBS is zero. 

· In another example, =1,  (6 REs for single symbol Type 1 DMRS),  =18, then with 2 OFDM symbols for a PUSCH nominal transmission, then 

 For such cases, the UE behavior for such cases needs to be clarified, for example the UE does not expect PUSCH with  or the UE drops PUSCH with ; it is also possible to make modification to the formula to calculate   so is always positive. 

We have
Proposal 5: Clarify UE behavior when .

3. Conclusions
In this contribution we share our views on PUSCH enhancements. We have

Proposal 1: For CSI report(s) triggered by DCI on PUSCH repetition Type B without UL-SCH, CSI report(s) is transmitted on the first nominal repetition. The first nominal repetition is expected to be transmitted with full duration without segmentation. All other repetitions are not transmitted, and these repetitions are not considered (i.e., treated as non-existing) when considering UCI multiplexing on PUSCH.

Proposal 2: For CSI report(s) triggered by DCI on PUSCH repetition Type B with UL-SCH, CSI report(s) is multiplexed on the last actual repetition that is not a single symbol.

Proposal 3: In case PUCCH would overlap with PUSCH repetition Type B without UL-SCH and UCI is multiplexed on an actual repetition of the PUSCH, the Rel-15 equations for calculating the number of REs for HARQ-ACK and CSI are reused, except that the number of REs for PUSCH is determined based on the actual repetition (which would be the same as the nominal repetition if Proposal 1 is adopted).

Proposal 4: In case PUCCH would overlap with PUSCH repetition Type B with UL-SCH and UCI is multiplexed on an actual repetition of the PUSCH, the Rel-15 equations for calculating the number of REs for HARQ-ACK and CSI are reused, except that the number of REs for PUSCH is determined based on the nominal repetition. It is not expected that the number of REs required by UCI is more than the number of available REs in the actual repetition on which the UCI is multiplexed.
Proposal 5: Clarify UE behavior when .
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Appendix: Related specification text in TS 38.212 for UCI resource determination on PUSCH
	[bookmark: _Toc19798747][bookmark: _Toc26467218][bookmark: _Toc29326575][bookmark: _Toc29327725][bookmark: _Toc36045915][bookmark: _Toc36046175][bookmark: _Toc36046321]6.3.2.4.1	UCI encoded by Polar code
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For HARQ-ACK transmission on PUSCH with UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as , is determined as follows:

	
where

-	 is the number of HARQ-ACK bits;



-	if , ; otherwise  is the number of CRC bits for HARQ-ACK determined according to Clause 6.3.1.2.1;

-	;

-	 is the number of code blocks for UL-SCH of the PUSCH transmission;




-	if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block, =0; otherwise,  is the -th code block size for UL-SCH of the PUSCH transmission;

-	 is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;


-	 is the number of subcarriers in OFDM symbol  that carries PTRS, in the PUSCH transmission;




-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for , in the PUSCH transmission and  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS;

-	for any OFDM symbol that carries DMRS of the PUSCH, ;

-	for any OFDM symbol that does not carry DMRS of the PUSCH, ;

-	 is configured by higher layer parameter scaling;

-	 is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS symbol(s), in the PUSCH transmission.


For HARQ-ACK transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as , is determined as follows:

	
where

-	 is the number of HARQ-ACK bits;



-	if , ; otherwise  is the number of CRC bits for HARQ-ACK defined according to Clause 6.3.1.2.1;;

-	;

-	 is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;


-	 is the number of subcarriers in OFDM symbol  that carries PTRS, in the PUSCH transmission;




-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for , in the PUSCH transmission and  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS;

-	for any OFDM symbol that carries DMRS of the PUSCH, ;

-	for any OFDM symbol that does not carry DMRS of the PUSCH, ;

-	 is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS symbol(s), in the PUSCH transmission;

-	 is the code rate of the PUSCH, determined according to Clause 6.1.4.1 of [6, TS38.214];

-	 is the modulation order of the PUSCH;

-	 is configured by higher layer parameter scaling.

< text omitted>

[bookmark: _Toc19798749][bookmark: _Toc26467220][bookmark: _Toc29326577][bookmark: _Toc29327727][bookmark: _Toc36045917][bookmark: _Toc36046177][bookmark: _Toc36046323]6.3.2.4.1.2	CSI part 1

For CSI part 1 transmission on PUSCH with UL-SCH, the number of coded modulation symbols per layer for CSI part 1 transmission, denoted as , is determined as follows: 
	
where

< text omitted>


For CSI part 1 transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for CSI part 1 transmission, denoted as , is determined as follows:
if there is CSI part 2 to be transmitted on the PUSCH,

	
else

	
end if
where

< text omitted>

[bookmark: _Toc19798750][bookmark: _Toc26467221][bookmark: _Toc29326578][bookmark: _Toc29327728][bookmark: _Toc36045918][bookmark: _Toc36046178][bookmark: _Toc36046324]6.3.2.4.1.3	CSI part 2

For CSI part 2 transmission on PUSCH with UL-SCH, the number of coded modulation symbols per layer for CSI part 2 transmission, denoted as , is determined as follows:
	

< text omitted>


For CSI part 2 transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for CSI part 2 transmission, denoted as , is determined as follows:

	
< text omitted>
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Table 6.4-2: PUSCH preparation time for PUSCH timing capability 2

PUSCH preparation time Nz [symbole]
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Table 5.4-1: CSI computation delay requirement 1

u Zi [symbols]

Z 2z
0 0 8
1 13 11
2 25 21
3 43 36
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