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Introduction
This moderator summary addresses remaining issue for PUCCH coverage enhancements
[bookmark: _Ref111748103][bookmark: _Ref72009104][bookmark: _Ref471731770][bookmark: _Ref462669569]Frequency hopping for DMRS bundling for PUSCH 
Regarding the inter-slot hopping for PUSCH with DMRS bundling enabled, the following agreement was made in RAN1 #108e. 

Agreement  
Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index.

During the discussion in RAN1 #109e, there were three different options on the details of the RB offset determination for each hop, as listed below. The pros and cons for each option is also discussed extensively and captured as below. However, due to controversial views, this issue was not resolved in RAN1 #109e. 

· Option 1: using physical slot index only
· Pros: No need to consider the SFN to determine the hop.
· Cons: Unbalanced hopping pattern whenever repetitions across frame boundaries.
· Supported by (6): VIVO, Apple, QC, Samsung, CMCC, Intel
· Option 2: using SFN and physical slot index
· Pros: More balanced hopping pattern (vs option1) when repetitions across frame boundaries, especially for TDD.
· Cons: Unbalanced hopping pattern at the boundary of SFN 1023 and 0.
· Supported by (11): Panasonic, Nokia/NSB, Interdigital, Sharp, Ericsson, CATT, DOCOMO, CTC, Huawei/HiSi, OPPO, ZTE 
· Option 3: using relative SFN and physical slot index.
· Pros: a few companies claim option 3 has more balanced hopping pattern (vs option2) in some scenarios, while others claim option 2 and 3 has similar performance consider all scenarios. 
· Cons: Conflict with the previous agreement. It is unfriendly to UE multiplexing as well. 
· Supported by: Intel, ZTE
Note: the proponents in bold are proponents expressed their view in Tdoc submission to RAN #110. Other proponents in non-bold are proponents expressed their view in email discussion in RAN1 109e. 

Based on the Tdocs companies submitted to RAN #110, option 3 can be removed, as the original proponents of option 3 are flexible and constructive to accept other options. 

Now, a down selection is needed between option 1 and option 2. Besides the technical pros and cons for these two options. Another controversial point is that whether option 2 overturns previous agreements. The answer to this questions depends on what is the definition of physical slot index. To help clarifying this definition, the related specification in 38.211 is copied as below. 

“For subcarrier spacing configuration , slots are numbered  in increasing order within a subframe and  in increasing order within a frame.”
FL’s understanding of the situation is that, given the existing agreement and the definition of physical slot index in 38.211, to adopt option 2, we would need to update the existing agreement as following  
· Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index and SFN.
 
Given the technical benefit of option 2 and the majority view, FL recommend to take proposal 1a. 
FL proposal 1 (majority view): Update the following agreement (made in RAN1 #108e) as the following.
Agreement  
Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index and SFN.

If the above is not agreeable, then the following is the outcome. 

FL proposed conclusion 1: There is no consensus to determine inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling based on SFN.

Please provide comments to the above proposal, if any, in the following table.  Other suggestions to resolve this issue are also welcome. 
	Company name
	Comment

	Nokia/NSB
	Support FL proposal 1. We also observe that it would also be better if the notation used throughout Clause 6.3.1 was consistent. In particular, the  right before the equation that provides the starting RB should be changed to 


	Intel
	We do not support FL proposal 1. 
We are still not convinced that SFN should be included in the determination inter-slot frequency hopping pattern. Both options would lead to some forms of unbalanced frequency hopping pattern. The existing agreement should be maintained. 

	vivo
	Do not support FL proposal 1.
We do not think revising earlier agreement at this late maintenance stage is a good way forward and do not believe obvious gain can be achieved with SFN considered for hop determination. If frequency diversity is considered to be more important, gNB can schedule retransmissions and a smaller number of repetitions for each retransmission which provides more flexible FDRA. If needed, such study can be performed in a new study item in future releases but not at this maintenance stage.
On top of the FL proposed conclusion 1, we think it is needed to capture earlier agreement with a CR to remove SFN related part in the formula for hop determination of PUSCH with DMRS enabled in section 6.3.1	of 38.214. We’ve provided the CR in our contribution R1-2206759 which seems not captured in this summary.

	QC
	We are not comfortable overturning or amending previous agreements in scenarios where the spec is not broken or incomplete. The issue under discussion is not serious enough to warrant overturning previous agreements. We prefer to go with the previous agreement.


	ZTE
	Fine with FL proposal 1. 

	Huawei, HiSilicon
	We are OK with FL proposal 1. But we feel the proposed conclusion 1 may not be practical because in any case the brackets for the concerned equation of hopping pattern have to be removed from RAN1 spec. Therefore, it seems impossible to make a conclusion only without any spec impact. Suggest to clarify how to handle the brackets for PRB index in current RAN1 spec if no consensus on FL proposal 1. 

	CMCC
	Although we still prefer determination without the SFN, FL proposal 1 is acceptable if majority support. If unbalanced frequency hopping pattern still exist with the SFN calculated, then we have no motivation to change the previous agreement.

	CATT
	We can go with Proposal 1. BTW, we also think adopting SFN in inter-slot hopping with inter-slot bundling does not need to revise the agreement. SFN counting is also in a physical manner itself.

	China Telecom
	Fine with FL proposal 1. 

	NTT DOCOMO
	We are with FL proposal 1.

	Sharp
	We support FL proposal 1.

	OPPO
	Support FL proposal 1.



For the reference, the related specification on physical slot index in 38.211 is copied as below. 

“For subcarrier spacing configuration , slots are numbered  in increasing order within a subframe and  in increasing order within a frame.”
Based on the comments I received so far in above table and during offline, FL will report the following situation to Mr. Chairman. 

FL proposal 1a (majority view): Update the following agreement (made in RAN1 #108e) as the following.
Agreement  
Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index and SFN.
· Supported by (11): Panasonic, Nokia/NSB, Interdigital, Sharp, Ericsson, CATT, DOCOMO, CTC, Huawei/HiSi, OPPO, ZTE 
· Objected by (3): VIVO, QC, Intel

The backup plan is to agreement to the following:
FL proposed 1b (backup plan): RAN1 decide that there is no consensus to determine inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling based on SFN. Adopt the following TP for Section 6.3.1 in TS 38.214 v17.2.0. 
	Reason for change:
In current specification, the FH determination of PUSCH when DMRS bundling is enabled is not aligned with RAN1 agreement. It should be only based on physical slot index within one frame, SFN should be removed which is not agreed in RAN1. 
Summary of change:
Remove SFN from the formula for hop determination of PUSCH in case of DMRS bundling
Consequences if not approved:
SFN is considered for PUSCH with DMRS bundling in RAN1 specification, which is not agreed in RAN1.
Clauses affected:
6.3 of 38.214 v17.2.0
CR to 38.214 v17.2.0:
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
<unchanged text omitted>

In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, and when a PUSCH is not scheduled by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the starting RB during slot  is given by: 
]


where  is the current slot number within a system radio frame,  is the number of the system radio frame containing the current slot,  is the number of slots per frame for subcarrier spacing configuration of the UL BWP that the PUSCH is transmitted on,  is the value of the higher layer parameter PUSCH-Frequencyhopping-Interval,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) andis the frequency offset in RBs between the two frequency hops.
<unchanged text omitted>



[bookmark: _Ref112054210][bookmark: _Ref54470658]RRC parameter related proposal
R1-2206948 identified a RRC parameter naming discrepancy between TS 38.331 and TS 38.213, which needs to be fix. 
Based on the following specification in TS 38.331-h10, section 6.3.2, FL proposal 2 (same TP as in R1-2206948) is made.
pucch-RepetitionNrofSlots
Configuration of PUCCH repetition factor per PUCCH resource with associated scheduling DCI corresponding to Rel-17 dynamic PUCCH repetition. For a PUCCH resource, if both the field pucch-RepetitionNrofSlots and the field nrofSlots are present, the field nrofSlots is ignored and apply the value of pucch-RepetitionNrofSlots corresponding to Rel-17 dynamic PUCCH repetition. If this field is absent in a PUCCH resource with associated scheduling DCI, the UE applies the value of field nrofSlots.
[bookmark: _Ref110409484]FL Proposal 2: Replace PUCCH-nrofSlots by pucch-RepetitionNrofSlots. Adopt the following TP for section 9.2.5 and section 9.2.5 in TS 38.213. 
	TS 38.213-h20, section 9.2.5
[bookmark: _Hlk111118113]The UE does not expect to be provided both spsHARQdeferral and nrofSlots or pucch-RepetitionNrofSlots PUCCH-nrofSlots for any PUCCH resource of same priority.
TS 38.213-h20, section 9.2.6
[bookmark: _Hlk111118103]A UE can be indicated to transmit a PUCCH over  slots using a PUCCH resource, where
-	if the PUCCH resource is indicated by a DCI format and includes pucch-RepetitionNrofSlotsPUCCH-nrofSlots,  is provided by pucch-RepetitionNrofSlotsPUCCH-nrofSlots
-	otherwise,  is provided by nrofSlots



Please provide comments to the above proposal, if any, in the following table.  
	Company name
	Comment

	Nokia/NSB
	Support.

	Intel
	We are fine with the proposal.

	vivo
	Fine.

	QC
	Support

	ZTE
	Support

	CMCC
	Fine.

	CATT
	Support.

	China Telecom
	Support.

	Sharp
	Support

	OPPO
	Support



FL received an offline offline comment that the change for Section 9.2.5 will be included in a CR handled in agenda item 8.3. Only the change for section 9.2.6 is handled in agenda item 8.8. Therefore, the FL is updated. 
Updated FL Proposal 2: Replace PUCCH-nrofSlots by pucch-RepetitionNrofSlots. Adopt the following TP for section 9.2.6 in TS 38.213. 
	TS 38.213-h20, section 9.2.6
A UE can be indicated to transmit a PUCCH over  slots using a PUCCH resource, where
-	if the PUCCH resource is indicated by a DCI format and includes pucch-RepetitionNrofSlotsPUCCH-nrofSlots,  is provided by pucch-RepetitionNrofSlotsPUCCH-nrofSlots
-	otherwise,  is provided by nrofSlots



CR to clarify the default hopping internal for PUSCH with DMRS bundling enabled
R1-2207161 submitted the following CR to capture an agreement made in RAN1 #107 “if hopping interval is not configured, the default hopping interval is the same as the configured TDW length”. 
FL Proposal 3: Adopt the following TP for section 6.3.1 in TS 38.214. 
[bookmark: _Toc106695692]6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots

---------------------------------------------------Unchanged Text Omitted---------------------------------------------------------

In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, and when a PUSCH is not scheduled by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the starting RB during slot  is given by: 
	[]


where  is the current slot number within a system radio frame,  is the number of the system radio frame containing the current slot,  is the number of slots per frame for subcarrier spacing configuration of the UL BWP that the PUSCH is transmitted on,  is the value of the higher layer parameter PUSCH-Frequencyhopping-Interval if configured and otherwise  is the value of the higher layer parameter PUSCH-TimeDomainWindowLength,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) andis the frequency offset in RBs between the two frequency hops.
---------------------------------------------------Unchanged Text Omitted---------------------------------------------------------

Please note that the other change in the TP proposed in R1-2207161 is captured in the discussion in Section 2. 

Please provide comments to the above proposal, if any, in the following table.  
	Company name
	Comment

	Nokia/NSB
	Not needed. The current description of the higher layer parameter PUSCH-Frequencyhopping-Interval in TS 38.331 is already very clear:

pusch-FrequencyHoppingInterval 

Configures the number of consecutive slots for the UE to perform inter-slot frequency hopping with inter-slot bundling for PUSCH. When both inter-frequency hopping and DMRS bundling are enabled for PUSCH repetitions, the UE is expected to be configured with at least one pusch-FrequencyHoppingInterval-r17 and puschTimeDomainWindowLength-r17. This parameter is shared for both DG-PUSCH and CG-PUSCH. When DMRS bundling for PUSCH is enabled by pusch-DMRS-Bundling-r17, PUSCH frequency hopping interval is only determined by the configuration of PUSCH hopping interval if PUSCH hopping interval is configured. If the field is absent, the number of consecutive slots for the UE to perform inter-slot PUSCH frequency hopping is indicated by pusch-TimeDomainWindowLength-r17. Note: For unpaired spectrum, the UE is not expected to be configured the value of s6, s8, s12, s14 and s16.

	Intel
	We tend to agree with Nokia that this is not needed. We can okay if majority supports the update. 

	vivo
	Agree with Nokia’s analysis. We’re also fine to make it clear in RAN1 if majority agrees to do so.

	 QC
	Agree with Nokia.

	ZTE
	Support the proposal. We anyway need a CR for the FH pattern discussed in Section 2. This could be merged into one CR. 

	CMCC
	The current description in TS 38.331 is clear.

	CATT
	Support the proposal.

	China Telecom
	Agree with Nokia, we think current spec is clear.

	NTT DOCOMO
	We agree with NOKIA.

	Sharp
	We agree with Nokia.

	OPPO
	We agree with Nokia.



Based on the input from companies, most companies agree with Nokia’s analysis. Therefore, FL suggest conclude the CR is not needed and stop the discussion on this issue. 
Proposals for online Tue session 
Frequency hopping for DMRS bundling for PUSCH
For the reference, the related specification on physical slot index in 38.211 is copied as below. 

“For subcarrier spacing configuration , slots are numbered  in increasing order within a subframe and  in increasing order within a frame.”
Based on the comments I received so far in FL summary and during offline, FL will report the following situation to Mr. Chairman. 

FL proposal 1a (majority view): Update the agreement (made in RAN1 #108e) as the following.
Agreement  
Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index and SFN.

Adopt the following TP for Section 6.3.1 in TS 38.214 v17.2.0.[bookmark: _Toc29673229][bookmark: _Toc29673370][bookmark: _Toc29674363][bookmark: _Toc36645593][bookmark: _Toc45810642]6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
<Unchanged parts are omitted>

In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, and when a PUSCH is not scheduled by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the starting RB during slot  is given by: 
	[]


where  is the current slot number within a system radio frame,  is the number of the system radio frame containing the current slot,  is the number of slots per frame for subcarrier spacing configuration of the UL BWP that the PUSCH is transmitted on,  is the value of the higher layer parameter PUSCH-Frequencyhopping-Interval,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) andis the frequency offset in RBs between the two frequency hops.


· Supported by (11): Panasonic, Nokia/NSB, Interdigital, Sharp, Ericsson, CATT, DOCOMO, CTC, Huawei/HiSi, OPPO, ZTE 
· Objected by (3): VIVO, QC, Intel

The backup plan is agreeing to the following:
FL proposed 1b (backup plan): RAN1 decide that there is no consensus to determine inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling based on SFN. Adopt the following TP for Section 6.3.1 in TS 38.214 v17.2.0. 
	6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
<unchanged text omitted>

In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, and when a PUSCH is not scheduled by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the starting RB during slot  is given by: 
]


where  is the current slot number within a system radio frame,  is the number of the system radio frame containing the current slot,  is the number of slots per frame for subcarrier spacing configuration of the UL BWP that the PUSCH is transmitted on,  is the value of the higher layer parameter PUSCH-Frequencyhopping-Interval,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) andis the frequency offset in RBs between the two frequency hops.
<unchanged text omitted>



RRC parameter alignment 
FL received an offline offline comment that the change for Section 9.2.5 in the original TP discussed in Section 3 will be included in a CR handled in agenda item 8.3. Only the change for section 9.2.6 is handled in agenda item 8.8. Therefore, the FL proposal 2 is updated as below. 
Updated FL Proposal 2: Replace PUCCH-nrofSlots by pucch-RepetitionNrofSlots. Adopt the following TP for section 9.2.6 in TS 38.213. [Draft CR updated to inbox in R1-2207889. Final CR to be endorsed in R1-220xxxx].
	TS 38.213-h20, section 9.2.6
A UE can be indicated to transmit a PUCCH over  slots using a PUCCH resource, where
-	if the PUCCH resource is indicated by a DCI format and includes pucch-RepetitionNrofSlotsPUCCH-nrofSlots,  is provided by pucch-RepetitionNrofSlotsPUCCH-nrofSlots
-	otherwise,  is provided by nrofSlots
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