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This document is for the RAN1 discussion for the following:
Rel-17 New RAT
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To be moderated by James (MediaTek)

As guided by the Chairman, this contribution provides discussion points (Section 2), and possible RAN1 consensus during this meeting (Section 3, TBD). 
Discussion points (Phase 1 until 17-Apr)
[bookmark: _Hlk54027001][bookmark: OLE_LINK5]Background for R1-2402945

In RAN1 #109, companies were discussing HARQ-ACK multiplexing on PUSCH without PUCCH ([109-e-NR-CRs-01]). When multiple PUSCHs are overlapped with one missing PUCCH carrying HARQ-ACK as shown in Figure 1, RAN1 aims to define a unified PUSCH selection rule in R16 or R17.
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Figure 1. Illustration of HARQ-ACK multiplexing on PUSCH without PUCCH

The RAN1 #109 discussion turns out with a R16 UE capability, while it was expected to have a unified UE behavior in R17. For a R16 UE, if it does not report mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16, the PUSCH selection for HARQ-ACK multiplexing is up to UE implementation.
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However, reading from the R17 mirror CR (R1-2205629) as copied in Figure 2, it seems that for a R17 UE, if it does not report mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16, the PUSCH selection for HARQ-ACK multiplexing is still up to UE implementation.
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Figure 2. Text from the R17 mirror CR (R1-2205629)

Hence, the following is proposed in R1-2402945:

[bookmark: OLE_LINK6]Proposal 1: RAN1 to clarify, for a R17 UE which does not report mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16, the PUSCH selection when multiple PUSCHs are overlapped with one missing PUCCH carrying HARQ-ACK is
· up to UE implementation, or
· should be aligned with the latest UE behavior defined in RAN1 #109:
· R1-2205628 (TS38.213, Rel-16, Cat. F) and R1-2205629 (TS38.213, Rel-17, CR#0317, Cat. A)


The following discussions points are devised for potential clarfications.

[bookmark: OLE_LINK501][bookmark: OLE_LINK7][bookmark: OLE_LINK395]Discussion point 1:
[bookmark: OLE_LINK23][bookmark: OLE_LINK20]For a R17 UE which does not report mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16, the PUSCH selection when multiple PUSCHs are overlapped with one missing PUCCH carrying HARQ-ACK should be
· Alt 1: up to UE implementation
· Alt 2: aligned with the latest UE behavior defined in RAN1 #109:
· [bookmark: OLE_LINK24]R1-2205628 (TS38.213, Rel-16, Cat. F) and R1-2205629 (TS38.213, Rel-17, CR#0317, Cat. A)
	[bookmark: _Hlk116405855]Company
	Alt 1 or Alt 2
	Comment

	Nokia
	Alt2
	[bookmark: OLE_LINK25]The intent was to make the feature as “optional with capability” for Rel-16 and “mandatory with capability” for Rel-17 onwards.
Would propose sending an LS to RAN2 asking the 38.306 to reflect this

	ZTE
	Alt2
	The discussion in the maintenance was to aim to achieve the unified UE behaviour. However, the Rel-16 UE capability was introduced as compromise since it was too late to discuss this issue and there has already been Rel-16 UE in the market. Rel-17 UE should have the unified UE behaviour, which follows the current spec.

	Huawei, HiSilicon
	Alt1
	There is no motivation to make same UE capability as release dependent. For R16, the capability is optional and we think in R17 it should be optional as well. On the other hand, even in R17, there is still some less capabilities UEs cannot support complex UCI multiplexing behaviour.
We do not agree the point from ZTE that it is not late for changing R17 UE behaviour. R17 spec is also frozen two years which cannot be changed easily as well.

	Samsung
	
	We are open to discuss either way. Actually, it is true that all companies had assumed that the feature is considered as mandatory since Rel-17. However, the agreement and spec doesn’t correctly capture the point at that time. So, either updating 213 spec or updating UE capability is fine to us




Discussion point 2:
If you answer to discussion point 1 is Alt 2, what’s you suggested revision in current spec? For example, making the mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16 mandatory for R17, or delete this UE capability from R17 RAN1 38.213 spec with a RAN1 CR, or other possible methods.

	Company
	Suggested solution

	ZTE
	Either way is OK. We slightly prefer to make the UE capability is mandatory for Rel-17 in the UE capability part.

	
	

	QC
	Sorry for late response. We checked our implementation. We cannot accept Alt 2. The reason is that Rel-17 UE is already in the field. Although in our implementation, we implemented this functionality. But we did not find any NW vendor to do IODT test, therefore, this capability is not enabled for Rel-17 UE in the field. 
Regarding how to solve this issue. We can accept set this capability in 38.306 as “mandatory with capability signaling”




For the discussion of 
For a R17 UE which does not report mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16, the PUSCH selection when multiple PUSCHs are overlapped with one missing PUCCH carrying HARQ-ACK should be
· Alt 1: up to UE implementation
· [bookmark: OLE_LINK22]Alt 2: aligned with the latest UE behavior defined in RAN1 #109
Companies’ stands seem to be 
· Alt 1: Huawei/HiSilicon
· Alt 2: Nokia, ZTE, [Samsung]
· 
Moderator Proposal 1
· [bookmark: OLE_LINK26]For a R17 UE which does not report mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16, the PUSCH selection when multiple PUSCHs are overlapped with one missing PUCCH carrying HARQ-ACK should be aligned with the latest UE behavior defined in RAN1 #109.
· R1-2205628 (TS38.213, Rel-16, Cat. F) and R1-2205629 (TS38.213, Rel-17, CR#0317, Cat. A)
RAN1 to discuss revision of R17 spec by either of the following two options:
· Option 1: RAN1 to send an LS to inform RAN2 the UE capability mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16 is mandatory with capability for Rel-17 onwards
· Option 2: Remove the UE capability mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16 from 38.213 spec for R17 onwards with a RAN1 CR

Resulted RAN1 conclusion/agreement
TBD
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Indicates that the UE is implemented according to the definition in TS 38.213 [11]
for multiplexing HARQ-ACK in a PUSCH in a PUCCH slot when the UE has no
HARQ-ACK for any DL activity to transmit, but it receives UL grant(s) with UL-TDAI
field indicating HARQ-ACK multiplexing on a PUSCH, and it transmits multiple
PUSCHs in the PUCCH slot.
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<unchanged text omitted>¢

If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK
information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and
PUSCHs in clause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not
transmit the PUCCH.<!

When a UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH
transmissions and the multiple PUSCHs overlap with a PUCCH carrying UCI in the slot, the UE selects all the PUSCHs
overlapping with the PUCCH as the candidate PUSCHs for UCI multiplexing within the slot.¢

If a UE would transmit a single PUSCH scheduled by a DCI format that includes a DAI field on a serving cell in a slot
with reference to slots for PUCCH transmissions without any other PUSCH that would be transmitted on any serving cell
in the slot and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot, or if the UE indicates
the_corresponding caEabilig Multiplexing—HARQ—ACK—withuul—PUCCH-un-PUSCH and the UE fransmits_multiple.
PUSCHs on respective serving cells 1n a slot with reference to slots Tor PUCCH transmissions and the UE does not
Jetermine any PUCCH carrying HARQ-ACK information in the slot and at least one of the multiple PUSCHs is scheduled
by a DCI format that includes a DAI field, the UE selects the single PUSCH or all the multiple PUSCHs in the slot as the
candidate PUSCHs for HARQ-ACK multiplexing within the slot except for any PUSCH among the multiple PUSCHs
that is scheduled by a DCI format that includes a DAI field that is equal to 4 in case the UE is configured with pdsch-
HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook-r16, or is equal to 0 in case the UE is configured
with pdsch-HARQ-ACK-Codebook = semi-static.€

The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as
described in this clause: ¢

- If aUE transmits multiple the candidate PUSCHs # e e ingcells-that include first PUSCHs





