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Introduction
[bookmark: _Hlk75330915][bookmark: _Hlk510705081]The work item on supporting NR from 52.6 GHz to 71 GHz was approved at RAN#90-e (see a later revision in [1]). Before that 3GPP carried out a study on required changes to NR using existing DL/UL waveform to support operation between 52.6 GHz and 71GHz [2]. This contribution deals with the remaining issues enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI. 
[bookmark: _Hlk79049376]Multi-PxSCH scheduling
[bookmark: _Hlk79048467]There are few open items on whether “scheduled PXSCH” in previous agreements implies valid PXSCH or not. 

· Case 3: For CSI-request, is the number M determined based on the number of configured SLIVs or valid SLIVs?

· Case 5: For out-of-order scheduling, is the rule for OOO scheduling determined based on configured SLIVs or valid SLIVs?

· Case 7: In the case of multi-PDSCH scheduling via a single DCI with ‘tdmSchemeA’, cancel both of two repeated PDSCHs if at least one of repeated PDSCHs collides with semi-static UL symbols or determine the validity rule for each of repeated PDSCHs

Case 3:
The related question is whether “scheduled PUSCH” in previous conclusion is determined according to valid PUSCH or according to configured PUSCH. We think that configured PUSCH is a better option since it can be done without additional rules. It’s also preferred that PUSCH that carrier aperiodic CSI does not vary according to the resource types during other PUSCHs. Furthemore, the gNB ensure by scheduling that the associated PUSCH is available for CSI transmission.

Proposal 1: For CSI-request, is the number M determined based on the number of configured SLIVs
 
   
Case 5:
The restriction of out-of-order scheduling, we don’t see any reason to consider configured SLIVs. The rule for OOO scheduling determination can be made based on valid SLIVs. In RAN1 #107bis-e [4], a concern was raised that as this is related to UE processing timeline, also other timeline related aspects, e.g. the minimum delays between PDCCH and PDSCH or PUSCH, should be based on valid SLIVs. However, we see that this discusison can be limited to OOO issue only, without need to revisit other timeline aspects.

Proposal 2: Determination of OOO scheduling should be based on the valid SLIVs.





Case 7:
‘tdmSchemeA’ is intended for URLLC transmission, and mostly assuming blockage situation to a TRP. Collision with semistatic UL symbol is considered as similar to blockage case, and to keep the main motivation of the scheme, we prefer to skip only invalid PDSCH occasion. 
Regarding to applying “tdmSchemeA’ for multi-PDSCH scheduling, we think the applicability should be the same for ‘fdmSchemA’, fdmSchemeB and ‘tdmSchemeA’. If we don’t restrict for all three schemes, then there is no reason to preclude only one scheme. ‘tdmSchemeB” is different because it requires configuring ‘repeitionNumber” in TDRA table. 
  
Proposal 3: In the case of multi-PDSCH scheduling via a single DCI with ‘tdmSchemeA’, if one of repeated PDSCHs collides with semi-static UL symbols, determine the validity rule for each of repeated PDSCHs. 
[bookmark: _Hlk79048570]	
Remaining items on HARQ-ACK feedback
In this section, we address the few items remaining open on the HARQ-ACK feedback.
[bookmark: _Hlk79048643]
Clarification of set  in type-1 HARQ-ACK codebook
n the definition of time domain bundling for type-1 HARQ-ACK codebook, it is said in 38.213 CR [3]:  
If enableTimeDomainHARQ-Bundling is provided
-	set 
-	set  to the set of row indexes that include the last SLIV of each row of set 
The definition of  as set of row indexes is unclear as the corresponding rows are not properly defined. It is said that it is the row indexes that include the last SLIVs. To our understanding, the corresponding rows contain only the last SLIV of each row of set  and, hence, differ e.g. from the rows of set . We propose that this is clarified with:
 Text proposal for38.213 9.1.2.1: 
If enableTimeDomainHARQ-Bundling is provided
-	set 
-	set  to the set of rows indexes of a set of rows that include only the last SLIV of each row of set 

It is also proposed that the pseudo-code step “set  to the set of rows” is corrected to “set  to the set of row indexes” in the three places of the pseudo-code where it occurs. 
Proposal 4: In 38.213 9.1.2.1 for type-1 HARQ-ACK codebook, when enableTimeDomainHARQ-Bundling is provided,  the definition of  is clarified as “set of row indexes of a set of rows that include only the last SLIV of each row of set ”.
Proposal 5: In 38.213 9.1.2.1 for type-1 HARQ-ACK codebook, the instances of the pseudo-code step “set  to the set of rows” are corrected to pseudo-code step “set  to the set of row indexes”

HARQ-ACK time domain bundling with type-2 HARQ-ACK codebook
In the case of type-2 HARQ-ACK codebook, an issue on the definition of transport block groups (or HARQ bundling groups) remained open. It was left open whether it is the PDSCHs that corresponding to the configured SLIVs or to the valid SLIVs that are allocated to the transport block groups. 
Both options can be used to define HARQ-ACK feedback in reliable manner. The benefit of using configured SLIVs is slightly simpler implementation. The use of valid SLIVs is promoted by an expected performance gain through reduced number of unnecessary retransmissions, as it occasionally results in a smaller number of valid PDSCHs per transport block group. However, this has not shown with performance results. The configuration of HARQ-ACK bundling and the number of transport block groups is expected to be such that the HARQ-ACK bundling induces only insignificant loss of positive ACKs also when all scheduled PDSCHs are valid – otherwise the configuration of bundling would be just hurting the performance. Hence, we do not expect any tangible benefit from the use of valid SLIVs and prefer the simpler option of configured SLIVs. 
Proposal 6: In HARQ-ACK time domain bundling for type-2 codebook, allocation of PDSCHs corresponding to the configured SLIVs in a TDRA row indicated by the scheduling DCI to the transport block groups is slightly preferred. 

Number of HARQ-ACKs for PUCCH transmit power control with type-2 HARQ-ACK codebook
The number of HARQ-ACK information bits  that is used in PUCCH transmit power control is not yet defined for type-2 HARQ-ACK codebook when time domain bundling of HARQ-ACKs is configured and UCI payload remains below 12 bits. During RAN1#107bis-e, it was proposed in [4] that for determination of : 
· “For a serving cell c configured with numberOfHARQ-BundlingGroups and with ,  in  formula can be determined based on the number of DCI formats or the number of transport blocks.
· If the UE is provided numberOfHARQ-BundlingGroups with  for a serving cell c, or the UE is not provided numberOfHARQ-BundlingGroups but configured with multi-PDSCH scheduling for a serving cell c,  is the summation of  and  where  can be determined based on multi-PDSCH scheduling DCI.”
We see that the proposal forms a reasonable base for the necessary modifications, although the details e.g. on  and  determination were left open. The necessary  determinations can be introduced with following modifications for the three cases: 
1. for serving cells configured with time domain HARQ-ACK bundling with . In this case, and  is given by the number of TBs enabled in DCI format when HARQ-ACK spatial bundling is not configured and by the number of DCI format when HARQ-ACK spatial bundling is configured. This is elaborated further in the text proposal 1 below. 
2. when UE is configured with multi-PDSCH scheduling but without time domain HARQ-ACK bundling. In this case,  and	 is the total number TBs or the number of PDSCHs that UE receives, without and with configuration of HARQ-ACK spatial bundling, respectively. This approach is described further in the text proposal 2 below.
3. for serving cells configured with time domain HARQ-ACK bundling with . In this case, , and  is given by the number total number of transport block groups that UE defines for the  PDSCHs that UE receives. When HARQ-ACK spatial bundling is configured, the number of TBGs is calculated over both TBs, if enabled. For each TB, the number of TBGs correspond to  in TS38.213 9.1.1, i.e. any possible padding NACKs are excluded. This is elaborated further in the text proposal 3 below. 

The first modification can be as follows:
*** Text proposal 1 ***
[bookmark: _Hlk91147166]If a UE is not provided PDSCH-CodeBlockGroupTransmission for any serving cells, or for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions and schedules one PDSCH reception, or for PDSCH receptions with  for transport block group based HARQ-ACK information or for SPS PDSCH reception, or for a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, and if , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as 
	
where 
-	 is a number of serving cells where the UE is configured to receive unicast PDSCHs
-	 is a number of serving cells where the UE is configured to receive multicast PDSCHs for a G-RNTI  or a G-CS-RNTI 
-	 is a total number of G-RNTIs or G-CS-RNTIs configured to the UE
-	 is the number of PDCCH monitoring occasions for unicast DCI formats 
-	 is the number of PDCCH monitoring occasions for multicast DCI formats with CRC scrambled by G-RNTI  or G-CS-RNTI 
-	 where  the number of bits for the counter DAI field in unicast DCI formats
-	 where  the number of bits for the counter DAI field in multicast DCI formats with CRC scrambled by G-RNTI  or G-CS-RNTI 
-	if ,  is the value of the counter DAI in the last DCI format scheduling one PDSCH reception, or scheduling multiple PDSCH receptions with , or having associated HARQ-ACK information without scheduling PDSCH reception, that the UE detects within the  PDCCH monitoring occasions. 
-	if ,  is the value of the counter DAI in the last multicast DCI format with G-RNTI , or G-CS-RNTI , scheduling PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, that the UE detects within the  PDCCH monitoring occasions
-	if  or if 
-	if the UE does not detect any DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the  or  PDCCH monitoring occasions where the UE detects at least one DCI format scheduling one PDSCH reception, or scheduling multiple PDSCH receptions with  or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell ,  or , respectively, is the value of the counter DAI in a last DCI format the UE detects in the last PDCCH monitoring occasion
-	if the UE detects at least one DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the  or , for G-RNTI  or G-CS-RNTI , PDCCH monitoring occasions where the UE detects at least one DCI format scheduling one PDSCH reception, or scheduling multiple PDSCH receptions with ,  or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell ,  or , respectively, is the value of the total DAI in the at least one DCI format that includes a total DAI field
-	 or  if the UE does not detect any DCI format scheduling one PDSCH reception, or scheduling multiple PDSCH receptions with , or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell  in any of the  or  PDCCH monitoring occasions, respectively.
-	 or , for G-RNTI  or G-CS-RNTI , is the total number of DCI formats scheduling one PDSCH receptions, or scheduling multiple PDSCH receptions with , or having associated HARQ-ACK information without scheduling a PDSCH reception, that the UE detects within the  or  PDCCH monitoring occasions, respectively, for serving cell .  or  if the UE does not detect any DCI format scheduling one PDSCH reception, or scheduling multiple PDSCH receptions with , or having associated HARQ-ACK information without scheduling PDSCH reception, for serving cell  in any of the  or , respectively, PDCCH monitoring occasions.
 -   if the value of maxNrofCodeWordsScheduledByDCI is 2 for any serving cell  and harq-ACK-SpatialBundlingPUCCH is not provided; otherwise, .
-	.
-   or , for G-RNTI  or G-CS-RNTI , is the number of transport blocks enabled in the UE receives in a PDSCH scheduled by a DCI format scheduling at least one PDSCH reception that the UE detects in PDCCH monitoring occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided, or the number of PDSCH scheduled by a DCI format scheduling at least one PDSCH reception that the UE detects in PDCCH monitoring occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided, or the number of DCI formats that the UE detects and have associated a HARQ-ACK information without scheduling PDSCH reception in PDCCH monitoring occasion  for serving cell . 
*** End of text proposal 1 ***
The second modification can be as follows:
*** Text proposal 2 ***
If a UE is not provided numberOfHARQ-BundlingGroups, detects a first DCI format scheduling one PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, if any, and a second DCI format scheduling more than one PDSCH reception on a serving cell from the  serving cells, if any, and the UE would provide corresponding HARQ-ACK information in a same PUCCH, the UE determines the  according to the previous pseudo-code with the following modifications
-	the UE determines a first HARQ-ACK sub-codebook based on each detected DCI format scheduling one PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, or SPS PDSCH receptions, if any, and
-	the UE determines a second HARQ-ACK sub-codebook based on each detected DCI format scheduling more than one PDSCH reception, and
-	instead of generating one HARQ-ACK information bit per transport block for serving cell , the UE generates  HARQ-ACK information bits where  is the maximum value of  across all  serving cells,  is a maximum number of PDSCH receptions that can be scheduled by a DCI format on serving cell  as described in [6, TS 38.214], and  is the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, . The UE generates the  HARQ-ACK information bits in ascending order of the  PDSCHs, including any PDSCH that the UE does not receive in a slot as described in clause 11.1. If, for serving cell , the UE detects a DCI format that schedules  PDSCH receptions and , the UE generates NACK for the last  HARQ-ACK information bits
-	The pseudo-code operation when PDSCH-CodeBlockGroupTransmission is provided is not applicable.
-	The counter DAI value and the total DAI value apply separately for each HARQ-ACK sub-codebook.
-	The UE generates the HARQ-ACK codebook by appending the second HARQ-ACK sub-codebook to the first HARQ-ACK sub-codebook.
If , the UE also determines  for obtaining a PUCCH transmission power, as described in clause 7.2.1, with 
	
where
-	if ,  is the value of the counter DAI in the last DCI format scheduling more than one PDSCH reception that the UE detects within the  PDCCH monitoring occasions 
-	if ,  is the value of the total DAI in the last DCI format scheduling more than one PDSCH reception for any serving cell  that the UE detects within the  PDCCH monitoring occasions
-	, if the UE does not detect any DCI format scheduling more than one PDSCH reception for any serving cell  in any of the  PDCCH monitoring occasions 
-	 is the total number of DCI formats scheduling scheduling more than one PDSCH reception that the UE detects within the  PDCCH monitoring occasions for serving cell .  if the UE does not detect any DCI format scheduling more than one PDSCH reception for serving cell  in any of the  PDCCH monitoring occasions
-	 is the number of transport blocks the UE receives in  PDSCHs scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided, or the number of PDSCHs, , scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and the UE reports corresponding HARQ-ACK information in the PUCCH 
*** End of text proposal 2 ***
The third modification can be as follows:
*** Text proposal 3 ***
When UE is provided numberOfHARQ-BundlingGroups with ,  can be determined with a similar approach as used for code block group PDSCH transmissions. In more detail, when UE is provided with  numberOfHARQ-BundlingGroups with value  for  serving cells, : 

If a UE 
-	is provided PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and, if provided, numberOfHARQ-BundlingGroups with value  for  serving cells; and
-	is not provided PDSCH-TimeDomainResourceAllocationListForMultiPDSCH or is provided numberOfHARQ-BundlingGroups with value , for  serving cells where 
the UE determines the  according to the previous pseudo-code with the following modifications
*** Unchanged text is omitted ***
-	The UE generates the HARQ-ACK codebook by appending the second HARQ-ACK sub-codebook to the first HARQ-ACK sub-codebook.
If , the UE also determines  for obtaining a PUCCH transmission power, as described in clause 7.2.1, with 
	
where
-	if ,  is the value of the counter DAI in the last DCI format scheduling more than one PDSCH reception that the UE detects within the  PDCCH monitoring occasions 
-	if ,  is the value of the total DAI in the last DCI format scheduling more than one PDSCH reception for any serving cell  that the UE detects within the  PDCCH monitoring occasions
-	, if the UE does not detect any DCI format scheduling more than one PDSCH reception for any serving cell  in any of the  PDCCH monitoring occasions 
-	 is the total number of DCI formats scheduling scheduling more than one PDSCH reception that the UE detects within the  PDCCH monitoring occasions for serving cell  with  > 1.  if the UE does not detect any DCI format scheduling more than one PDSCH reception for serving cell  with  > 1 in any of the  PDCCH monitoring occasions
-	 is the total number of transport blocks groups over the first TBs and, if applicable, over the second TBs for the  PDSCHs scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided, or the  number of transport blocks groups for the  PDSCHs scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and the UE reports corresponding HARQ-ACK information in the PUCCH 
*** End of text proposal 3 ***

Proposal 7: For type-2 codebook,  is determined:
· for serving cells configured with numberOfHARQ-BundlingGroups with : within which  is given by the number of TBs enabled in DCI format or by the number of DCI format, without and with spatial bundling,respectively. (Text proposal 1)
· when UE is configured with multi-PDSCH scheduling but without time domain HARQ-ACK bundling:  within which	 is given by the number TBs or by the number of PDSCHs that UE receives, without and with spatial bundling,respectively. (Text proposal 2)
· for serving cells configured with time domain HARQ-ACK bundling with : , within which  is given by the number transport block groups for the  PDSCHs that UE receives. (Text proposal 3) 
Conclusion
In this contribution we have discussed the PDSCH/PUSCH enhancements to support operation between 52.6 GHz and 71 GHz. Based on the discussion we make the following proposals:
Proposal 1: For CSI-request, is the number M determined based on the number of configured SLIVs

Proposal 2: Determination of OOO scheduling should be based on the valid SLIVs.

Proposal 3: In the case of multi-PDSCH scheduling via a single DCI with ‘tdmSchemeA’, if one of repeated PDSCHs collides with semi-static UL symbols, determine the validity rule for each of repeated PDSCHs.

Proposal 4: In 38.213 9.1.2.1 for type-1 HARQ-ACK codebook, when enableTimeDomainHARQ-Bundling is provided,  the definition of  is clarified as “set of row indexes of a set of rows that include only the last SLIV of each row of set ”.
Proposal 5: In 38.213 9.1.2.1 for type-1 HARQ-ACK codebook, the instances of the pseudo-code step “set  to the set of rows” are corrected to pseudo-code step “set  to the set of row indexes”
Proposal 6: In HARQ-ACK time domain bundling for type-2 codebook, allocation of PDSCHs corresponding to the configured SLIVs in a TDRA row indicated by the scheduling DCI to the transport block groups is slightly preferred. 
Proposal 7: For type-2 codebook,  is determined:
· for serving cells configured with numberOfHARQ-BundlingGroups with : within which  is given by the number of TBs enabled in DCI format or by the number of DCI format, without and with spatial bundling,respectively. (Text proposal 1)
· when UE is configured with multi-PDSCH scheduling but without time domain HARQ-ACK bundling:  within which	 is given by the number TBs or by the number of PDSCHs that UE receives, without and with spatial bundling,respectively. (Text proposal 2)
· for serving cells configured with time domain HARQ-ACK bundling with : , within which  is given by the number transport block groups for the  PDSCHs that UE receives. (Text proposal 3) 
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