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1	Introduction
This contribution provides the summary for the following email discussion:
[104b-e-NR-L1enh-URLLC-03] Email discussion/approval on remaining issues on PUSCH enhancements – Sigen (Apple):
·        Issue #1: Channel inference assumption for a PUSCH transmission with repetition Type B
·        Issue #3: Processing order of UL cancellation by SFI/DG and UL multiplexing
·        (editorial/clarification):  Clarification on the same TB across repetitions for PUSCH repetition Type B
Sections 2 summarizes the issues raised in the contributions submitted for eURLLC PUSCH enhancements under AI 7.2.5. Section 3 captures the detailed email discussions. The outcome of the email discussions is provided in Section 4.
2	Issues
Issue #1: Channel inference assumption for a PUSCH transmission with repetition Type B
The following CR was proposed in [1] to clarify the assumption for channel inference for PUSCH repetition Type B.

The draft CR for TS 38.211 Clause 6.2 in [1]:

	6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
If PUSCH repetition Type B as described in clause 6.1 of [6, TS38.214] is applied to a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same actual repetition of a PUSCH transmission with repetition Type B.
If intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel and PUSCH repetition Type B is not applied to the physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot.
If intra-slot frequency hopping is enabled by higher layer parameter for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, regardless of whether the frequency hop distance is zero or not.




Issue #2: Clarification on the same TB across repetitions for PUSCH repetition Type B
The following TP was proposed in [2]. Note that similar language exists for PUSCH repetition Type A.

Reasons for change
It is not clear whether or not the same TB is transmitted across actual PUSCH repetitions for PUSCH repetition Type B.
Summary of changes
Add the corresponding changes to make the specification complete.    
Specs/Sections impacted 
TS 38.214 Section 6.1.2.1.
Consequences if not approved  
The spec is incomplete. 
Text proposal
[bookmark: _Toc446967021][bookmark: _Ref129681832][bookmark: _Toc454817967]---------------------------------Start of Text Proposal on TS 38.214 v16.5.0-----------------------
6.1.2.1 	Resource allocation in time domain
<Unchanged parts are omitted>
For PUSCH repetition Type B, after determining the invalid symbol(s) for PUSCH repetition type B transmission for each of the K nominal repetitions, the remaining symbols are considered as potentially valid symbols for PUSCH repetition Type B transmission. If the number of potentially valid symbols for PUSCH repetition type B transmission is greater than zero for a nominal repetition, the nominal repetition consists of one or more actual repetitions, where each actual repetition consists of a consecutive set of all potentially valid symbols that can be used for PUSCH repetition Type B transmission within a slot. An actual repetition with a single symbol is omitted except for the case of L=1. An actual repetition is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS38.213]. The UE shall repeat the TB across actual repetitions. The redundancy version to be applied on the nth actual repetition (with the counting including the actual repetitions that are omitted) is determined according to table 6.1.2.1-2. 
<Unchanged parts are omitted>
----------------------------------End of Text Proposal on TS 38.214 v16.5.0-------------------------

Issue #3: Processing order of UL cancellation by SFI/DG and UL multiplexing
In [3], it is mentioned that when a UE is configured by higher layers with parameter SlotFormatIndicator and the UE does not detect a DCI format 2_0 providing a slot format for the slot, the following agreement is not reflected in the specification:
Agreement
Confirm the following working assumption and remove the brackets as follows:
· A UE behavior of handling intra-UE prioritization/multiplexing for overlapping UL transmissions on semi-static flexible symbols is not affected by UL cancellation due to dynamic SFI or [DL grant]
Note: The UE performs prioritization/multiplexing first and once done applies dynamic SFI
Based on above, the following TP is proposed:
	-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc45699221]11.1.1      UE procedure for determining slot format
<Unchanged text omitted>
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH in the set of symbols of the slot, the UE does not receive the PDSCH in the set of symbols of the slot
-	if the UE is configured by higher layers to receive CSI-RS in the set of symbols of the slot, the UE does not receive the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationsPerCell and the set of symbols of the slot are within the remaining channel occupancy duration.
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is not provided enableConfiguredUL, the UE 
-	does not transmit the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], as determined in Clauses 9 and 9.2.5 or in Clause 6.1 of [6. TS 38.214], or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is after PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is after the PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is provided enableConfiguredUL, the UE can transmit the SRS, or PUCCH, or PUSCH, or PRACH, respectively.
----------------------------------------------------- End of text proposal ------------------------------------------------------




[bookmark: _Toc503902285][bookmark: _Toc415085486]3	Email discussions
Issue #1: Channel inference assumption for a PUSCH transmission with repetition Type B
Proposal 1:
Adopt the following TP for TS 38.211:
	6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
If PUSCH repetition Type B as described in clause 6.1 of [6, TS38.214] is applied to a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same actual repetition of a PUSCH transmission with repetition Type B.
If intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel and PUSCH repetition Type B is not applied to the physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot.
If intra-slot frequency hopping is enabled by higher layer parameter for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, regardless of whether the frequency hop distance is zero or not.



Companies please indicate if you support the intention of the TP.
	Yes
	Ericsson, CATT, Sharp, DOCOMO, Nokia / NSB, vivo, Hw/HiSi, Apple

	No
	Qualcomm, Samsung



Please provide detailed comments if any.
	ZTE
	Technically, a UE should be able to infer the channel for the same antenna port among the symbols in different actual repetitions if they are within the same slot and if inter-repetition FH is not enabled. But we would be also ok with current TP for simplicity. 


	Nokia, NSB
	Maybe small change to the second paragraph – why not referring to PUCCH repetition Type A there: 

If intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel and PUSCH repetition Type AB is not applied to the physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot.


	Intel
	We would like to discuss companies’ interpretation of the part “the UE transmission”. In our reading it could be understood as any standalone transmission: a TB, or a repetition of a TB. The reason is that multiple TB transmission possible from R15 is not explicitly mentioned in this paragraph, thus we assume a single transmission is a single TB, and may be further assumed as a single occasion of a TB.

	Qualcomm
	Agree with the comment from Intel; the UE transmission covers all transmissions. In our view, the current text is sufficient, and no change is needed. 

	Samsung
	Understand the intention of TP. However, agree with Intel’s point. It is generic sentence. 

	Apple
	We agree that if we interpret “UE transmission” as an actual repetition, the current text would work. However, it seems unclear whether “the UE transmission” means just one repetition or all the repetitions. The original text says:
“If intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot."
If UE transmission means one repetition (always within a slot), the highlighted part would not be needed at all. So it seems that the meaning of “UE transmission” could be up to interpretation.
We prefer to have a TP to remove any potential ambiguity. In addition, we also want to avoid the risk that it may be interpreted as that the multiple actual repetitions within a slot all correspond to the same channel.



Issue #2: Clarification on the same TB across repetitions for PUSCH repetition Type B (editorial/clarification)
Proposal 2:
Adopt the following TP for TS 38.214:
	---------------------------------Start of Text Proposal on TS 38.214 v16.5.0-----------------------
6.1.2.1 	Resource allocation in time domain
<Unchanged parts are omitted>
For PUSCH repetition Type B, after determining the invalid symbol(s) for PUSCH repetition type B transmission for each of the K nominal repetitions, the remaining symbols are considered as potentially valid symbols for PUSCH repetition Type B transmission. If the number of potentially valid symbols for PUSCH repetition type B transmission is greater than zero for a nominal repetition, the nominal repetition consists of one or more actual repetitions, where each actual repetition consists of a consecutive set of all potentially valid symbols that can be used for PUSCH repetition Type B transmission within a slot. An actual repetition with a single symbol is omitted except for the case of L=1. An actual repetition is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS38.213]. The UE shall repeat the TB across actual repetitions. The redundancy version to be applied on the nth actual repetition (with the counting including the actual repetitions that are omitted) is determined according to table 6.1.2.1-2. 
<Unchanged parts are omitted>
----------------------------------End of Text Proposal on TS 38.214 v16.5.0-------------------------




Companies please indicate if you support the TP.
	Yes
	Ericsson, CATT, ZTE, Sharp, DOCOMO, Nokia / NSB, vivo, Intel, LG, Apple

	No
	Hw/HiSi, Qualcomm, Samsung



Please provide detailed comments if any.
	Nokia, NSB
	Could be referred to in the editor CR (as this is just aligning the wording for Rep Typ A & B there. 

	Hw/HiSi
	We are not convinced that this TP is essential, in our understanding it would be a rather cosmetic correction. The spec is already clear and it is common understanding that PUSCH repetition type B assumes that the same TB is repeated. 

This can for example be also be seen from other parts of the specification, where it is defined that different RVs are used for different actual repetitions, which implies a repetition of the same TB.

However, if companies think there could be an ambiguity, then it could be clarified with a RAN1 conclusion.

	Qualcomm
	Agree with the comment from HW/HiSi. We do not think the TP is needed. 

	Samsung
	It is understood that actual “repetition” naturally imply “repetition” of same TP. That is, it is unclear how it is likely to understand “repetition” of different TP as commented by Hw/HiSi. In this sense, we think that it is not essential correction.




Issue #3: Processing order of UL cancellation by SFI/DG and UL multiplexing
Proposal 3:
Adopt the following TP for TS 38.213:
	-------------------------------------------------- Start of text proposal ------------------------------------------------------
11.1.1      UE procedure for determining slot format
<Unchanged text omitted>
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH in the set of symbols of the slot, the UE does not receive the PDSCH in the set of symbols of the slot
-	if the UE is configured by higher layers to receive CSI-RS in the set of symbols of the slot, the UE does not receive the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationsPerCell and the set of symbols of the slot are within the remaining channel occupancy duration.
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is not provided enableConfiguredUL, the UE 
-	does not transmit the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], as determined in Clauses 9 and 9.2.5 or in Clause 6.1 of [6. TS 38.214], or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is after PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is after the PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is provided enableConfiguredUL, the UE can transmit the SRS, or PUCCH, or PUSCH, or PRACH, respectively.
----------------------------------------------------- End of text proposal ------------------------------------------------------




Companies please indicate if you support the intention of the TP.
	Yes
	CATT, ZTE, Sharp, DOCOMO, Nokia / NSB, vivo, Intel, HW/HiSi, LG, Samsung, Apple

	No
	



Please provide detailed comments if any.
	Ericsson
	We see the intention of the TP. On the other hand, the same text “or an actual repetition of the PUSCH…” should be added to the next bullet as well:

“-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], as determined in Clauses 9 and 9.2.5 or in Clause 6.1 of [6. TS 38.214], or the PRACH…”

	CATT
	We agree with Ericsson’s comments to add the same text for the next bullet.

	ZTE
	Ok with Ericsson’s additional modification. 

	Sharp
	We support the TP and comments from Ericsson.

	DOCOMO
	We support the modification from Ericsson.

	Nokia, NSB
	We support the modifications suggested by Ericsson 

	vivo
	We are fine with the modification from Ericsson.

	HW/HiSi
	We are support the TP with the modification from Ericsson.

	Qualcomm
	Agree. 
As a side note, RAN1 agreed that the partial cancellation of the configured transmissions is not supported in Rel. 15 and is only supported as a UE capability in Rel. 16. It seems that the changes should be applied to this paragraph too. 

	LG
	We are fine with TP and modification from Ericsson as well. 

	Samsung
	Prefer modification from Ericsson. 

	Apple
	Support, and agree with Ericsson’s comments.




Proposal 3a:
Adopt the following TP for TS 38.213:
	-------------------------------------------------- Start of text proposal ------------------------------------------------------
11.1.1      UE procedure for determining slot format
<Unchanged text omitted>
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH in the set of symbols of the slot, the UE does not receive the PDSCH in the set of symbols of the slot
-	if the UE is configured by higher layers to receive CSI-RS in the set of symbols of the slot, the UE does not receive the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationsPerCell and the set of symbols of the slot are within the remaining channel occupancy duration.
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is not provided enableConfiguredUL, the UE 
-	does not transmit the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], as determined in Clauses 9 and 9.2.5 or in Clause 6.1 of [6. TS 38.214], or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is after PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], as determined in Clauses 9 and 9.2.5 or in Clause 6.1 of [6. TS 38.214], or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is after the PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is provided enableConfiguredUL, the UE can transmit the SRS, or PUCCH, or PUSCH, or PRACH, respectively.
----------------------------------------------------- End of text proposal ------------------------------------------------------




4	Outcome of the Email discussions
Issue #3:
Agreement
Text proposal for TS38.213 is endorsed in R1-2104107 (TS38.213, Rel-16, CR#0226, Cat. F)

Issue #1:
Agreement
Text proposal for TS38.211 is endorsed in R1-2104108 (TS38.211, Rel-16, CR#0070, Cat. F)

For the editors (issue 2):
The following editorial spec change is provided to improve clarity of RAN1 specifications. Please consider them in the next specification revision.
	---------------------------------Start of Text Proposal on TS 38.214 v16.5.0-----------------------
6.1.2.1            Resource allocation in time domain
<Unchanged parts are omitted>
For PUSCH repetition Type B, after determining the invalid symbol(s) for PUSCH repetition type B transmission for each of the K nominal repetitions, the remaining symbols are considered as potentially valid symbols for PUSCH repetition Type B transmission. If the number of potentially valid symbols for PUSCH repetition type B transmission is greater than zero for a nominal repetition, the nominal repetition consists of one or more actual repetitions, where each actual repetition consists of a consecutive set of all potentially valid symbols that can be used for PUSCH repetition Type B transmission within a slot. An actual repetition with a single symbol is omitted except for the case of L=1. An actual repetition is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS38.213]. The UE shall repeat the TB across actual repetitions. The redundancy version to be applied on the nth actual repetition (with the counting including the actual repetitions that are omitted) is determined according to table 6.1.2.1-2.
<Unchanged parts are omitted>
----------------------------------End of Text Proposal on TS 38.214 v16.5.0-------------------------
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