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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction

This document provides updated proposals on issues C1 and C2 that were prioritized as essential issues for multi-PUSCH scheduling with DCI Format 0_1 during the preparation phase. 

100e-NR-unlic-NRU-HARQandULscheduling-03] Email discussion/approval on the issues related to multi-PUSCH scheduling with DCI 0_1, including
· Resolving square brackets on 1-bit RV value
· Missing specification of mapping order of indicated HARQ IDs, NDIs, RVs to the multiple PUSCHs 
by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – David (Huawei)

Companies are asked to provide their comments using the tables below the proposal for each issue in the respective sections. Initial input is requested by 2/25. Feel free to respond multiple times and to respond to other companies comments by adding more rows or even revising your earlier comment. Feel free to highlight the key comments in the body of an email for more dynamic discussion by email, but don’t attach the file to the email. Please also indicate if you agree with the proposal and proposed TP. If you would like to propose a revision of a TP, please copy-paste the TP in the table and make your revisions in the table.

Guidance for updating the document: please upload in inbox/draft/72223 by increasing the version number (e.g. v8 to v9). Do not add your company’s name to the file name. The latest version number (e.g. v8) to use is the version number of the document you see in the inbox AT THE TIME YOU INTEND TO UPLOAD. If someone has just uploaded the next version that you were preparing, then you will not be able to upload and you’ll have to re-write and increase by one more. That way there is no possibility for cross-over and it makes things easier for everyone to follow the latest comments.


[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Corrections proposed on multi-PUSCH scheduling with DCI Format 0_1 (TS38.212 clause 7.3.1.1.2)

	Issue #
	Description
	Tdoc
	Email discussion

	C1
	Resolving square brackets on 1-bit RV value
	R1-2000199
R1-2000503
R1-2000612
R1-2000828
R1-2000849
	C

	C2
	Missing specification of mapping order of indicated HARQ IDs, NDIs, RVs to the multiple PUSCHs (and whether to fix in 38.212 or in 38.214 or in both)
	R1-2000391
R1-2000612
R1-2000828
R1-2000997
	C






Issue C1

	C1
	Resolving square brackets on 1-bit RV value



Proposals for the second RV value:
· 2: Ericsson, Lenovo, Samsung, Apple
· 3: Huawei

TP for TS 38.212 Clause 7.3.1.1.2
============================ Beginning of text proposal ===========================
============================== Unchanged part omitted ===========================
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback informatin (CG-DFI) to a UE. 
Table 7.3.1.1.2-34: Redundancy version
	Value of the Redundancy version field
	
Value of  to be applied

	0
	0

	1
	[2 or 3]



============================== Unchanged part omitted ===========================
============================== End of text proposal =============================

Proposal: consider a TP based on the revision above for Issue C1.


	Company
	Comment

	LG
	Seems to be OK.

	Nokia
	RVid=2 is clear choice, because combining gain is more important than self-decodability

	Intel
	We support RVid = 2 for the second value. 
For a scheduled PUSCH transmission, gNB can select the best RV based on different cases. If gNB knows UE doesn’t transmit PUSCH by e.g. DTX detection, gNB could use RV=0 again which is better to RV=3. On the other hand, if gNB receives UE’s initial PUSCH transmission, RV=2 is better than RV=3 since more parity bits are available in RV=2. 

	Samsung 
	Support RV=2 because of better combing gain. 

	vivo
	OK with using RV=2.

	ZTE
	OK with the proposal

	QC
	Ok with the proposal

	Lenovo, Motorola Mobility
	Fine with RV2

	NTT DOCOMO
	Basically OK with using RV=2. 
However, when gNB fails to decode a TB and if gNB doesn’t know whether it is because UE doesn’t transmit the PUSCH (e.g. due to LBT failure) or because of decoding failure while UE transmits the PUSCH, gNB cannot select the best RV between {0,2}. In such case, RV={0,3} is better than {0,2} because of self-decodability. We would like to know whether we can assume gNB has accurate DTX detection mechanism even in unlicensed band (i.e. hidden node problem).




Issue C2

	C2
	Missing specification of mapping order of indicated HARQ IDs, NDIs, RVs to the multiple PUSCHs (and whether to fix in 38.212 or in 38.214 or in both)



FL view: the specifications need to be updated to include this agreement. RAN1 could agree to a TP merging the 3 TPs below (some TPs miss the corrections for NDIs and RVs) or leave it to the 38.213 and 38.241 specification editors to fix as appropriate.

Proposal from R1-2000612
	TS 38.212
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback ignaledon (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	…
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
-	HARQ process number – 4 bits
- The 4-bit applies to the scheduled PUSCH, if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1. 
- otherwise, the 4-bit applies to the first scheduled PUSCH, and the HARQ process numbers for other scheduled PUSCHs are defined in subclause 6.1 of [6].
…
TS 38.214
[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333]6.1	UE procedure for transmitting the physical uplink shared channel
..

A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI. Upon detection of a DCI format 0_1 or 0_2  with “UL-SCH indicator” set to “0” and with a non-zero “CSI request” where the associated “reportQuantity” in CSI-ReportConfig set to “none” for all CSI report(s) triggered by “CSI request” in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the “CSI request” and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. If a UE detects a DCI format 0_1 and the number of scheduled PUSCH signaled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList in the DCI format 0_1 is larger than 1, HARQ process ID for i-th PUSCH is Mod(nHARQ_ID+i-1, 16), where value of is determined by the HARQ process number field in the DCI format 0_1. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process. 




Proposal from R1-2000997
	[bookmark: _Toc11352142][bookmark: _Toc20318032][bookmark: _Toc27299930][bookmark: _Toc29673203][bookmark: _Toc29673344][bookmark: _Toc29674337]6.1.2	Resource allocation 
[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338]6.1.2.1	Resource allocation in time domain
<omitted>
If pusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signaled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList signaled in DCI format 0_1. HARQ process ID for each scheduled PUSCH, i = 0, 1, …, N-1 is , where value of N is determined by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList signaled in the corresponding DCI format 0_1, value of is determined by the HARQ process number field in the corresponding DCI format 0_1 and .
<omitted>
	



Proposal from R1-2000828 (with typos corrected):
	7.3.1.1.2	Format 0_1
*** Unchanged text is omitted ***
-	New data indicator – 1 bit if the number of scheduled PUSCH indicated by indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16. The bits are mapped to the scheduled PUSCHs in the order where the most significant bit is mapped to the first scheduled PUSCH and the least significant bit is mapped to the last scheduled PUSCH.
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16, where each bit corresponds to one scheduled PUSCH as defined in subclause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34. The bits are mapped to the scheduled PUSCHs in the order where the most significant bit is mapped to the first scheduled PUSCH and the least significant bit is mapped to the last scheduled PUSCH.
-	HARQ process number – 4 bits
-	The indicated 4 bits determine a HARQ process number  corresponding to the scheduled PUSCH if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1; otherwise the HARQ process number of th scheduled PUSCH is determined by  where  and  is the number of scheduled PUSCHs.
*** Unchanged text is omitted ***

	




Proposal from FL:
· Task spec editors to implement the RAN1#97 agreement as appropriate e.g. in TS38.212 clause 7.3.1.1.2 and/or TS38.214 clause 6.1 or 6.1.2
· RAN1#97 agreement: HARQ process ID ignaled in the DCI applies to the first scheduled PUSCH. HARQ process ID is then incremented by 1 for subsequent PUSCHs in the scheduled order (with modulo operation as needed)
· The corresponding ordering of bits in RV and NDI fields also needs to be reflected.

Alternatively, the group could work on drafting TPs for TS38.212 and/or TS38.214 during the e-meeting.

	Company
	Comment

	LG
	Drafting TPs in the e-meeting is preferred since no controversial point is expected.

	Intel
	The TPs are in principle necessary. Slightly prefer to ask editor to care about the exact changes since it anyway not controversial. 

	Nokia, NSB
	“The bits are mapped to the scheduled PUSCHs in the order where the most significant bit is mapped to the first scheduled PUSCH and the least significant bit is mapped to the last scheduled PUSCH. “
Imagine max number of PUSCH is M=4, UE scheduled row with 3 PUSCH, so first one goes to MSB, last one goes to LSB bit and middle one goes where?
Secondly, if not mistaken, in BWP switching MSB are padded with zeros. It would be good if, scheduled PUSCH are mapped one-to-one starting from LSB bit corresponding to last scheduled PUSCH. 
Finally, we would prefer to wait until the configurations of TDRA are finalized in RAN2.  

	Samsung 
	Agree with Intel to up to editor since it is not a technical controversial point. 

	ASUSTeK
	TPs considering HARQ process number are necessary. We are fine with either capturing by editor or generating an endorsed TP in the e-meeting. If editor capturing is adopted, some sort of coordination or assignment is preferred as the same issue was commented during email approval of running CR after last meeting while it turn out nothing was captured eventually. We slightly prefer tasking TS 38.214 editor to fix it. 
For TPs considering NDI and RV, we share the same concern with Nokia considering BWP switching with MSB added with zeros. 

	vivo
	OK in principle. Drafting TPs or tasking to editor, both are OK since there is no controversial point.

	ZTE
	Agree to draft the TPs.

	Huawei
	Preference to provide the issue to fix to the spec editors, with a preference to have the detailed description of the mapping of DCI bits to PUSCHs in 38.214 as is the case for other detailed DCI fields description. From the feedback, it seems not that straightforward to work on a TP in this meeting since this requires coordination among multiple spec editors.

Current summary of the issues and possible updated proposal:
· Implement the missing RAN1#97 agreement:
· HARQ process ID signaled in the DCI applies to the first scheduled PUSCH. HARQ process ID is then incremented by 1 for subsequent PUSCHs in the scheduled order (with modulo operation as needed)
· The corresponding ordering of bits in RV and NDI fields also needs to be specified for the multiple PUSCHs, taking into account BWP switching where MSB are added with zeros
· Task TS38.214 editor to take the lead of the update in coordination with the editor of TS38.212

	QC
	Agree with the updated proposal from HW. However, our preference is to clarify these in 38.212. We may not need to repeat the same in different sections of 38.214 once the description of the DCI fields is clear in 38.212. 

	Lenovo, Motorola Mobility
	Generally agree with the TP.

	NTT DOCOMO
	Agree with the updated proposal from Huawei.



Conclusions

Issue C1: Resolving square brackets on 1-bit RV value.
Proposal 1:
· Specify RV = 2 for the second value in Table 7.3.1.1.2-34 of 38.212. The TP #C1 in R1-200xxxxx is agreed.

[bookmark: _GoBack]TP#C1 for TS 38.212 Clause 7.3.1.1.2
============================ Beginning of text proposal ===========================
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
*** Unchanged text is omitted ***

Table 7.3.1.1.2-34: Redundancy version
	Value of the Redundancy version field
	
Value of  to be applied

	0
	0

	1
	[2 or 3]



*** Unchanged text is omitted ***
============================== End of text proposal =============================

Issue C2: Missing specification of mapping order of indicated HARQ IDs, NDIs, RVs to the multiple PUSCHs (and whether to fix in 38.212 or in 38.214 or in both)
Proposal 2:  
· TS38.214 and TS38.212 editors to implement the missing RAN1#97 agreement:
· HARQ process ID signaled in the DCI applies to the first scheduled PUSCH. HARQ process ID is then incremented by 1 for subsequent PUSCHs in the scheduled order (with modulo operation as needed)
· The corresponding ordering of bits in RV and NDI fields also needs to be specified for the multiple PUSCHs, taking into account BWP switching where MSB are added with zeros.
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