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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Following email discussion was allocated for [100e-NR-unlic-NRU-CG-02]
[100e-NR-unlic-NRU-CG-02] Email discussion/approval on the issues related to PUSCH repetition transmission by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Rakesh (vivo)
Proposal
· Following TP is agreed in principle, exact wording of TP is to be discussed further
------------------------------------------- Start of Draft TP of 214 ----------------------------------------------------
6.1.2.3.1 Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
<Unchanged parts omitted>
associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to ‘off’, the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at
- the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
- any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
- any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8.
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. In addition, for operation with shared spectrum channel access where a UE is performing uplink transmission with configured grants, the UE shall terminate the repetition of the PUSCH transmission if an explicit feedback indicating ACK in HARQ-ACK information is received for the HARQ process. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available for the PUSCH transmission in a slot is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
<Unchanged parts omitted>
------------------------------------------- end of Draft TP of 214 ----------------------------------------------------
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TP proposal as in Part 1
	Company 
	comments

	ZTE/Sanechips
	Support 

	HW, HiSi
	Support with a slight edit to the bottom part as follows:
In addition, for operation with shared spectrum channel access where a UE is performing uplink transmission with configured grants, the UE shall terminate the repetition of the TB PUSCH transmission if an explicit feedback indicating ACK in HARQ-ACK information is received for the HARQ process.

	Qualcomm
	Support. HW’s edit is good too.

	Intel
	Support with slight edits to the top part in order to clarify that this behavior is only applicable for operation in shared spectrum channel access. The proposed text is as follows:

The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, the redundancy version for uplink transmissions with a configured grant shall be set to 0. For operation in a cell with shared spectrum channel access,I if cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE.

[bookmark: _Hlk33705262][Intel 2] We share the same view as OPPO and E///. Our understanding is that the RRC parameter cg-RetransmissionTimer is optional in the legacy design, and given that the clarification that the RV selection is up to UE only applies to NR-U, then the proposed text may not be proper. For this reason, our suggestion is to indicate that the second sentence only applies for operation in a cell with shared spectrum channel access regardless of whether the repK-RV is provided or not.  


	LG
	Support.

	Lenovo/Motorola Mobility
	Support with the TP.
Slight modification based on HW’s proposal:
In addition, for operation with shared spectrum channel access where a UE is performing uplink transmission with configured grants, the UE shall terminate the repetition of the TB PUSCH transmission if an explicit feedback indicating ACK in HARQ-ACK information is received for the TB HARQ process.

	Samsung
	Support

	NTT DOCOMO
	Support Huawei’s proposal

	OPPO
	For the TP part 1, we would like to ask clarification for the following: If cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE. 
Can UE be configured with this cg-RetransmissionTimer in licensed band? If it cannot be configured, then we are fine with the TP. Otherwise, there is an issue. 

	Ericsson
	In general, we are fine with the intention of TP for Part 1, but before endorsing the TP we would like to have some additional discussions. Dome questions and comments listed below:
· (Inline with OPPO’s question) Isnt CG-DFI operations for CG requires configuration of cg-RetransmissionTimer although it is an optional parameter? Our understanding is the answer is Yes. Hence, for operation based on CG-DFI, configuration of cg- RetransmissionTimer is required. If that is the common understanding, with respect to questions raised by OPPO, it does not matter if the operation is on licensed or unlicensed, However, CG-DFI operation is well motivation for unlicensed spectrum in uncontrolled environments. For licensed spectrum, where there is no need to operate with CG-DFI, cg- RetransmissionTimer is not provided either and legacy operation applies. Currently, conditioning operation of CG-DFI with unlicensed (or shared spectrum) creates issues with respect of usage of legacy CG for unlicensed (not based on CG-DFI). While conditioning operation of CG-DFI on corresponding higher layer parameter (cg- RetransmissionTimer) does not put any restriction. As mentioned earlier, it is good to get a common understanding on this aspect.
· On the change “If cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE.”, it implies that even if rep-RV is provided, the UE determines the RV based on implementation.
· If that is the case, it contradicts with the previous sentence in this paragraph, i.e. “The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions.” 
· If it is not, the text should be modified and add the condition that rep-RV is not porivded.
· On the change “In addition, for operation with shared spectrum channel access where a UE is performing uplink transmission with configured grants, the UE shall terminate the repetition of the PUSCH transmission if an explicit feedback indicating ACK in HARQ-ACK information is received for the HARQ process. ”, based on the previous discussion, it is important to use the conditions that are essential for operation. Here, clearly, it is about detection of CG-DFI where it carries ACK. There is no need to mention shared spectrum and such. If the UE operates based in CG-DFI, then the added behavior applies. So, an alternative would be a change similar to the following using: In addition, if the UE receives a DCI format 0_1 with DFI flag provided and set to ¨1¨, the UE shall terminate the repetition of a PUSCH transmission if the UE detects ACK for the PUSCH HRQ process in the DCI.

	Sony
	Support with HW’s modification

	Nokia, NSB
	Support with HW’s modification




TP proposal as in Part 2
	Company 
	comments

	ZTE/Sanechips
	Not needed 

	HW, HiSi
	Please note that the TP in Part2 is not based on the latest draft TS 38.213 v16.0.0. The TP in this comment is based on it though.  

In principle, we agree with ZTE that restricting the 1st transmission of repK does not exploit the flexibility provided by transmitting CG-UCI on each CG-PUSCH and reduces the channel access probability.
Nevertheless, we think it important to capture NR-U’s specific feature of transmitting multiple TBs along with their respective repetitions in the same period (true for K=1). We proposed the following TP in R1-2000204 “Others” for that purpose since neither PUSCH repetition type A nor type B normally support it:
<Unchanged parts omitted>
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, the UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration and the UE may transmit other TBs similarly in the remaining subsequent transmission occasion candidates, if any, within the cg-nrofSlots-r16 slots of the period. A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Subclause 11.1 of [6, TS38.213]. 
  <Unchanged parts omitted>
In response to Qualcomm’s question below, please note that purpose of that TP is to capture the underlined feature of NR-U (transmitting multiple TBs in a period). As such, this TP recites “… the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration and the UE may transmit other TBs similarly…”. As depicted in the following figure
[image: ]

	Qualcomm
	We agree with ZTE restricting when a new TB can be started is undesirable. 
For the TP in HW’s comments above, we don’t understand why it mentioned “and the UE may transmit other TBs similarly in the remaining subsequent transmission occasion candidates”. Does it make more sense just saying the UE repeats the TB in the K earliest consecutive transmission occasions candidates within the same configuration within the first cg-nrofSlots-r16 slots of the period after the slot indicated by timeDomainOffset?

	Intel
	Not needed – We share the same view as ZTE. We believe in fact that the current wording in the specification sufficiently describes the resources allocation for CG operated in unlicensed spectrum, even though the actual repetition behavior in case of LBT failure is not yet clear as identified in Sec. 2.3 of R1-2000727.

	LG
	Not support. Share the same view as ZTE.

	Lenovo/Motorola Mobility
	Not needed. 

	Samsung
	Not needed. In NR-U, NDI, RV, and HARQ ID are transmitted in the CG-UCI. So, it is not necessary to restrict the transmission occasion index of the first repetition for the decoding at gNB side.

	NTT DOCOMO
	Not needed. As multiple companies mentioned, it is not necessary to restrict the starting position of a TB repetition for NR-U.

	OPPO
	Not needed

	Ericsson
	We also share the view that this change is not needed and imposes unnecessary restriction on the starting position when a TB is repeated.

	Sony
	Not needed. We also share the same view as ZTE.

	Nokia, NSB
	Not needed




Part 1 
------------------------------------------- Start of Draft TP of 214 ----------------------------------------------------
6.1.2.3.1 Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
<Unchanged parts omitted>
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, the redundancy version for uplink transmissions with a configured grant shall be set to 0. If cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE. Otherwise, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to ‘off’, the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at
- the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
- any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
- any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8.
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. In addition, for operation with shared spectrum channel access where a UE is performing uplink transmission with configured grants, the UE shall terminate the repetition of the PUSCH transmission if an explicit feedback indicating ACK in HARQ-ACK information is received for the HARQ process. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available for the PUSCH transmission in a slot is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
<Unchanged parts omitted>
------------------------------------------- end of Draft TP of 214 ----------------------------------------------------

Part 2
------------------------------------------- Start of Draft TP of 214 ----------------------------------------------------
6.1.2.3.1 Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
 
<Unchanged parts omitted>
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when the UE is configured with repK > 1, the UE shall repeat the TB across the repK consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, in which case the UE repeats the TB in the repK from the N * repK  to (N+1)*repK - 1 earliest consecutive transmission occasion candidates within the same configuration, where N= 0,1,2,….Nmax -1, and Nmax = M / repK, where M is the number of PUSCH candidates inferred by higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16. if the repK earliest consecutive transmission occasion candidates are within the same configuration period. If the repK earliest consecutive transmission occasion candidates are not within the same configuration period, the UE repeats the TB at least in the consecutive transmission occasion candidates within the same configuration period. A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Subclause 11.1 of [6, TS38.213]
 
<Unchanged parts omitted>
------------------------------------------- end of Draft TP of 214 ----------------------------------------------------
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