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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]This is a summary of the remaining issues of TBoMS for Rel-17 NR coverage enhancements, as identified by companies for RAN1#110.
A draft text proposal will be proposed by FL whenever possible, to facilitate discussions during the meeting. Actual draft CRs may follow depending on the outcome of such discussions.
Discussion
Summary of remaining issues for TBoMS

Issue#1: A-CSI report on TBoMS

	Short summary
	Related contributions
	Initial assessment

	Short summary: 
One contribution proposes to update Clause 5.2.3 of TS 38.214 to account for the fact that only A-CSI multiplexing with UL-SCH is supported for TBoMS (R1-2205799). One contribution proposes to add this as an error case in Clause 6.1.2.1 of TS 38.214 (R1-2205976)

The following alternatives are proposed for A-CSI multiplexing on TBoMS with UL-SCH:
Alt. 1 - A-CSI is only multiplexed in the first slot determined for the transmission of TBoMS (R1-2205799, R1-2205976, R1-2206757, R1-2206945, R1-2207203)
Alt 2 - A-CSI is multiplexed only on the first transmission occasion over which only parity bits of the TB are transmitted (R1-22076945)
Alt 3 - The rule of slot determination for A-CSI transmission with no transport block is reused for TBoMS (R1-2207160)
	R1-2205799
R1-2205976
R1-2206556
R1-2206757
R1-2206945
R1-2207109
R1-2207160
R1-2207203
R1-2207589
	Suggest discussing this issue in RAN1 #110 (high priority).



FL’s comments
From FL’s perspective, most companies propose an update to Clause 6.1.2.1 of TS 38.214 according to Alt. 2 for A-CSI multiplexing on TBoMS with UL-SCH. 
Indeed, the widespread understanding while reading the draft CRs submitted by companies, which is also shared by FL, is that the constraint agreed during RAN #109-e, i.e., that A-CSI can only be multiplexed on TBoMS with UL-SCH, can be made very clear by simply adding a sentence to Clause 6.1.2.1 of TS 38.214. 
In this context, my recommendation would be to keep things as simple as possible and update only one clause (differently, for instance, from what is proposed in R1-2205799), if agreed on. Similarly, I recommend not to discuss the introduction of new error cases, as proposed only by R1-2205976, since (i) proposed TPs by all companies are already extremely clear on the fact that A-CSI can only be multiplexed on TBoMS with UL-SCH , and (ii) discussions on new UE/gNB behaviours should be avoided at this stage, unless strictly necessary for ensuring the workability and implementation of the feature at hand (which is not the case for this issue).
Given the considerations above, and the limited online time we will have for this discussion, the following is proposed (TP based on R1-2206556 and R1-2206757).

FL’s proposal 1
Capture the agreement on A-CSI multiplexing on TBoMS with UL-SCH by means of the following update to Clause 6.1.2.1 of TS 38.214:
	[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc106695658]6.1.2.1	Resource allocation in time domain
<Unchanged parts are omitted>
For PUSCH repetition Type A, when a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and schedule aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, the CSI report(s) multiplexing is determined as follows
-	if higher layer parameter AP-CSI-MultiplexingMode in CSI-AssociatedReportConfigInfo is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately only on the first transmission occasion associated with the first SRS resource set and the first transmission occasion associated with the second SRS resource set. 
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH transmissions of TB processing over multiple slots, when a DCI format 0_1 and DCI format 0_2 schedules aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, the CSI report(s) is transmitted only on the first slot of the 𝑁 ∙ 𝐾 slots determined for the PUSCH transmission.
For PUSCH repetition Type B, when a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and schedule aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, CSI report(s) multiplexing is determined as follows
-	if higher layer parameter AP-CSI-MultiplexingMode in CSI-AssociatedReportConfigInfo is enabled and the first actual repetition associated with the first SRS resource set and the first actual repetition associated with the second SRS resource set have the same number of symbols and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is multiplexed separately only on the first actual repetition associated with the first SRS resource set and first actual repetition associated with the second SRS resource set. 
-	otherwise, the CSI report(s) is multiplexed only on the first actual repetition. 
<Unchanged parts are omitted>



Companies are invited to express their views on FL’s proposal 1 below

	Company
	Views

	
	

	
	


Issue#2: Slot counting for HD-FDD reduced capability UEs in paired spectrum

	Short summary
	Related contributions
	Initial assessment

	Short summary: 
One contribution proposes that, for a HD-FDD RedCap UE in paired spectrum and for TBoMS scheduled by DCI format 0_1 or 0_2 or with a configured grant, a slot is not counted in the number of K slots if a PUSCH transmission in the slot does not start or end at least  or , respectively, from the last or first symbol in the set of symbols with SSB transmission (R1-2206555)
	R1-2206555

	Suggest discussing this issue in RAN1 #110 (mid priority).



FL’s comments
The following two agreements were made during RAN1 #109-e for AI 8.6.1:

	Agreement
FL1 High Priority Proposal 2-3 in R1-2205442 is agreed.

Agreement
· For a HD-UE in paired spectrum and for PUSCH repetition type B transmission
· Symbols that are not at least before the first symbol or not at least  after the last symbol in the set of symbols with SSB transmission are considered as invalid symbols for PUSCH repetition type B transmission




Where FL1 High Priority Proposal 2-3 in R1-2205442 is as follows

	FL1 High Priority Proposal 2-3:
· For a HD-UE in paired spectrum and for PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 or with a configured grant
· When AvailableSlotCounting is enabled 
· For K>1, a slot is not counted in the number of K slots if a PUSCH transmission in the slot does not start or end at least  or , respectively, from the last or first symbol in the set of symbols with SSB transmission 
· For K=1, the HD-UE does not transmit PUSCH if PUSCH transmission in the slot does not start or end at least  or , respectively, from the last or first symbol in the set of symbols with SSB transmission
· When the UE is not configured with AvailableSlotCounting or when AvailableSlotCounting is disabled, the HD-UE does not transmit PUSCH in a slot if a PUSCH transmission in the slot does not start or end at least  or , respectively, from the last or first symbol in the set of symbols with SSB transmission



From FL’s perspective, it is rather obvious that if a technical challenge has been acknowledged for the Tx-to-Rx and Rx-to-Tx switching times of HD-FDD ReadCap UEs in paired spectrum, this is independent on whether a possible PUSCH transmission during the Tx phase is a PUSCH transmission of PUSCH repetition Type A/Type B or of TB processing over multiple slots. 
For this reason, I suggest discussing this matter in AI 8.8 for the sake of completeness and consistency across different PUSCH transmissions, even though only one contribution proposes to discuss the matter. 
Given the considerations above, and the limited online time we will have for this discussion, the following is proposed (TP based on R1-2206555, with a minor modification).

FL’s proposal 2
Extend the agreements on slot counting for PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 or with a configured grant, in case of for HD-FDD RedCap UE in paired spectrum when AvailableSlotCounting is enabled, to PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, and endorse the following update to Clauses 6.1.2.1 and 6.1.2.3.3 of TS 38.214:
	[bookmark: _Toc11352142][bookmark: _Toc20318032][bookmark: _Toc27299930][bookmark: _Toc29673203][bookmark: _Toc29673344][bookmark: _Toc29674337][bookmark: _Toc36645567][bookmark: _Toc45810612][bookmark: _Toc106695657][bookmark: _Ref500241945][bookmark: _Toc517265064]6.1.2	Resource allocation 
6.1.2.1	Resource allocation in time domain
<Unchanged parts are omitted>
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol the PUSCH transmission of TB processing over multiple slots in the slot would not start or end at least  or , respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
<Unchanged parts are omitted>

[bookmark: _Toc106695667]6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
<Unchanged parts are omitted>
For unpaired spectrum:
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol the PUSCH transmission of TB processing over multiple slots in the slot would not start or end at least  or , respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>




Companies are invited to express their views on FL’s proposal 2 below

	Company
	Views

	
	

	
	



Conclusion
Draft text proposals have been proposed by FL whenever possible, to facilitate discussions during the meeting. Actual draft CRs may follow depending on the outcome of such discussions.
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