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1. Introduction
The objective for R17 intra-UE multiplexing and prioritization is as below:

3. Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
a. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 

b. Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel-16 as the baseline 
In this paper, Tdocs submitted to RAN1#102-e on this issue are summarized.

2. Multiplexing among UCI and PUSCH with different priorities
2.1. Necessity of enhancements
2.1.1 Necessity of Multiplexing HP UCI and LP UCI in a PUCCH

· Which multiplexing scenarios should be supported/prioritized?
Table 2.1.1-1: Companies supporting enhancements for the collision between HP and LP PUCCHs
	
	LP SR on PUCCH
	LP A/N on PUCCH
	LP CSI on PUCCH
	LP SR+A/N+CSI on PUCCH

	HP SR on PUCCH
	Yes: HW, Apple, vivo, ZTE
No: QC, WILUS
	Yes: Intel, Apple, vivo, ZTE, Nokia, CMCC, WILUS
No: QC,
	Yes: HW, ZTE
No: QC, 
	No: QC,

	HP A/N on PUCCH
	Yes: HW, Intel, Apple, vivo, ZTE
No: QC, WILUS
	Yes: QC, Apple, vivo, ZTE, Nokia, DCM, Pana, Sony, CMCC, Sharp, WILUS
No: MTK
	Yes: HW, ZTE
No: QC, 
	Yes: QC, 

	HP A-CSI

on PUCCH
	Yes: HW

No: QC, 
	Yes: QC, 
	Yes: HW

No: QC, 
	Yes: QC, 

	HP SR+ACK+CSI on PUCCH 
	Yes: HW

No: QC, 
	Yes: QC, Nokia
	Yes: HW

No: QC, 
	Yes: QC


· Restriction to the multiplexing scenario

E/// proposal:

Proposal 1
Allow multiplexing of UCI of different priorities only if all involved PUCCHs are contained within the same sub-slot.
Proposal 2
When a PUCCH covers several sub-slots and overlaps with sub-slot level PUCCH, drop low priority UCI as in Rel. 16.
ZTE proposal:

Proposal 8: The scenarios where multiple sub-slot based PUCCH resources carrying HARQ-ACK overlap with a slot based PUCCH/PUSCH with different priorities need to be studied in Rel-17
Samsung proposal:

Proposal 6: Consider support for multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH with different priority.

Nokia proposal:
Proposal 3.3: RAN1 should discuss how to handle the scenarios where there are more than two overlapping high- and low-priority PUCCHs, namely whether multiplexing is supported or not (i.e. Rel-16 prioritization applied or not). 

Proposal 3.6: RAN1 should discuss how to handle the scenarios of PUSCH overlapping with more than one PUCCH (after handling the multiplexing / prioritization of channels with the same priority), e.g. whether multiplexing is supported or not (i.e. Rel-16 prioritization applied or not).
Potential proposal:
Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH under certain conditions in R17. 

· Use the high-priority PUCCH resource.
· FFS the conditions for multiplexing, e.g.
· Not to support multiplexing between different sub-slots/sub-slot lengths.
· Not to support multiplexing in case a PUCCH overlaps with more than one PUCCH.
· FFS: Other details of multiplexing scheme if needed, e.g. 
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction)?
· Timeline requirements.

· Explicit indication for multiplexing.

· Multiplexing rule and order.

· FFS: Whether other types of UCI (e.g. SR, CSI) can also be multiplexed into the PUCCH.

2.1.2 Necessity of Multiplexing HP/LP PUCCH and HP/LP PUSCH

· Which multiplexing scenarios should be supported/prioritized?
Table 2.1.2-1: Companies supporting enhancements for the collision between HP/LP PUCCH and HP/LP PUSCH
	
	LP SR on PUCCH
	LP A/N on PUCCH
	LP CSI on PUCCH
	LP SR+A/N+CSI on PUCCH
	LP PUSCH
	LP A/N+CSI+UL-SCH  on PUSCH

	HP SR on PUCCH
	
	
	
	
	Yes: HW, Apple, vivo, ZTE, Nokia, CMCC, Spreadtrum, WILUS
No: QC, 
	Yes: HW

No: QC, 

	HP A/N on PUCCH
	
	
	
	
	Yes: QC, HW, vivo, Apple, ZTE, Samsung, Nokia, CMCC, Spreadtrum, Sharp, WILUS
	Yes: QC, HW

	HP A-CSI

on PUCCH
	
	
	
	
	No: QC, 
	Yes: QC, 

	HP SR+A/N+CSI on PUCCH 
	
	
	
	
	Yes: HW

No: QC, 
	Yes: QC, HW

	HP PUSCH
	Yes: Apple, vivo, ZTE
No: QC, ITRI
	Yes: QC, vivo, HW, Apple, Nokia, Sony, CMCC
No: ITRI
	Yes: HW

No: QC, ITRI
	Yes: QC, HW
No: ITRI
	No: QC, vivo
	Yes: QC, 

	HP A/N+CSI+UL-SCH on PUSCH
	Yes: Lenovo/Moto

No: QC, 
	Yes: QC, HW, Lenovo/Moto, CMCC
	Yes: HW

No: QC, 
	Yes: QC, HW, Lenovo/Moto
	No: QC, 
	Yes: QC, LGE


Potential proposal:
Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH under certain conditions in R17.
· Support separate configurations of beta-offset values for different priorities. Support beta-offset <1.
· FFS for other separate configurations for different priorities.

· FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
· FFS: Other details of multiplexing scheme if needed, e.g. 

· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction)?
· Timeline requirements.

· Explicit indication for multiplexing.

· Multiplexing rule and order.

· FFS: Whether other types of UCI (e.g. SR, CSI) can also be multiplexed into the PUSCH.

2.2. Detailed proposals for multiplexing schemes
2.2.1 Multiplexing schemes for HARQ-ACK
· Bundling + Multiplexing
QC proposal:

Proposal 2: when low priority HARQ-ACK overlap with high priority PUCCH/PUSCH, bundle the low priority HARQ-ACK codebook into X bits (e.g. X=1), append the X bits to the end of high priority HARQ-ACK codebook (if exist) and jointly encode them, and further multiplex the jointed encoded codeword on an overlapping high priority PUSCH (if exist).    

Intel proposal:

LP and HP HARQ-ACK payload bits are concatenated in bit domain
· Puncturing
QC proposal:
Proposal 3: when high priority HARQ-ACK overlap with low priority PUSCH, high priority HARQ-ACK is multiplexed on low priority PUSCH by puncturing the low priority PUSCH.    

Panasonic proposal:

Proposal 4: For the collision handling between high priority SR and low priority PUSCH, to multiplex SR on PUSCH by puncturing PUSCH resource should be studied.

2.2.2 PUCCH resource determination for multiplexing
OPPO proposal:
· A PUCCH resource is selected from the PUCCH resources configured for high-priority transmission based on the total UCI.

Intel proposal:

· Multiplexed HARQ-ACK payloads are transmitted using PUCCH configuration of HP codebook
ZTE proposal:

Proposal 1: For high priority PUCCH carrying SR/HARQ-ACK overlaps with low priority PUCCH carrying SR/HARQ-ACK/CSI,
· if the end of the chosen PUCCH resource the UE would multiplex all UCIs on is not later than the end of the high priority PUCCH, the UCIs with different priorities are multiplexed in the PUCCH resource.
· otherwise, low priority PUCCH is dropped as Rel-16. 
ZTE proposal:

Proposal 3: For PUCCH resource carrying high priority HARQ-ACK overlaps with low priority PUSCH, 
· if the number of REs that are earlier than the last symbol of PUCCH resource are sufficient, multiplex the HARQ-ACK on PUSCH as same as Rel-15. 
· otherwise, low priority PUSCH is dropped as Rel-16.
IDC proposal:
Proposal 3: For multiplexing PUCCH transmissions of different priorities:

· Multiplexing is over the high-priority PUCCH resource;

Sony proposal:

Proposal 2: The multiplexed Low L1 priority HARQ-ACKs are transmitted in the High L1 priority UL transmission and the Low L1 priority UL transmission is dropped.
Xiaomi proposal:

Proposal 2: To guarantee the reliability of high priority channels, PUCCH resource from the PUCCH resource sets with lower maximum coding rate should be selected to convey the multiplexed information.

Proposal 3: Solutions such as direct puncture or treating HP SR as HARQ-ACK/CSI bit in multiplexing can be considered for HP SR on LP PUSCH.

2.2.3 How to guarantee the target code rate?
· Payload control, multiplexing priority and LP HARQ-ACK compression/compaction
OPPO proposal:

· The maximum coding rate configured for high-priority UCI should be used to determine the number of PRBs used for multiplexing transmission.

· If the total UCI bits exceed the payload of the selected PUCCH resource, low-priority HARQ-ACK can be compressed.
CATT proposal:
· Proposal 4: UCI dropping rule should be defined for mixed UCI priorities multiplexing on high priority PUSCH.
Intel proposal:

· LP HARQ-ACK payload bits can be partitioned or a threshold on the payload can be considered to determine multiplexing rules. 
Apple proposal:

Proposal 2: Consider LP HARQ codebook size compaction for eMBB HARQ multiplexing over a HP channel.
ZTE proposal:

Proposal 7: For the collision handling of more than two UL channels at least containing the same UCI, e.g. a high priority PUCCH carrying SR and HARQ-ACK overlaps with a low priority PUCCH carrying HARQ-ACK and CSI, the concatenate order of the UCI bits should be considered in Rel-17.
Samsung proposal:

Proposal 5: The UCI types with first priority that can be multiplexed on a PUCCH/PUSCH of a second priority are configurable by the network.
IDC proposal:
Proposal 4: For multiplexing UCI of high-priority over PUSCH transmission of low-priority:

· Multiplexing can only occur if the number of modulated symbols Q’ for the high-priority UCI is below the limit set by alpha parameters.

Lenovo/Moto proposal:
Proposal 2: Support configuring more than one scaling value for the variable 
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, to determine the maximum allowed number of coded modulation symbols per layer for UCI, based on an applicable UCI priority.
CMCC proposal:

Proposal 2: Multiplexing eMBB HARQ-ACK on URLLC PUSCH should be supported in R17 and introduce new beta offset values smaller than 1 to limit the total resources assigned to eMBB HARQ-ACK.
Spreadtrum proposal:

Proposal 1. The dropping rule should follow low priority->high priority with different priorities, and follow CSI->SR->HARQ-ACK with same priority.
· Separate coding

HW proposal:

Proposal 2: For UCIs of different priorities multiplexed onto one PUCCH or PUSCH, support separate coding and mapping of UCIs of different priorities.

LGE proposal:
Proposal #1: Consider the encoding of UCIs with different priority (e.g. separate coding or joint coding) on a same PUCCH/PUSCH.

CMCC proposal:

Proposal 4: Separate coding and mapping for URLLC HARQ-ACK and eMBB HARQ-ACK when multiplexed on one PUCCH with different coding rates are supported.

Spreadtrum proposal:

Separate coding can be considered for multiplexing of two different priority PUCCHs. 

2.2.4 Improved timeline requirements
OPPO proposal:

· The timeline of ending symbols of UL transmission should be considered.
HW proposal:

Proposal 4: For UCI/data of different priorities multiplexed on one PUCCH or PUSCH, the multiplexing is only allowed if the following conditions are met.

· The Rel-15 timeline for UCI multiplexing is satisfied,

· The ending symbol of PUCCH/PUSCH carrying joint UCI/data is no later than the PUCCH/PUSCH carrying HP UCI/data,

· The coding rate of HP UCI/data is not enlarged after multiplexing.

ZTE proposal:
Proposal 6: The timeline for cancellation the low priority PUSCH when it overlaps with a high priority PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format, can be defined as different from Rel-16 to further improve the resource efficiency. 
LGE proposal:
Proposal #3: Consider additional condition for the processing of inter-priority multiplexing and the latency requirement for HP UCI.
Proposal #5: Consider PHY prioritization of DG and CG based on Rel-16 timeline condition in order to schedule low priority DG PUSCH over CG PUSCH resources previously configured for high priority.
Proposal #6: Consider to introduce new timeline or offset in case of PUSCH collision handling with different priority.
IDC proposal:

Proposal 1: A necessary condition for the UE to multiplex transmissions of different priorities is that timeline conditions specified in TS38.213 section 9.2.5 are met.

Proposal 2: A necessary condition for the UE to multiplex transmissions of different priorities is that the last symbol of the resource onto which multiplexing takes place is not later than the last symbol of the resource of a high-priority transmission.

CMCC proposal:
Proposal 3: Multiplexing eMBB HARQ-ACK and URLLC HARQ-ACK/SR in one PUCCH should be supported if the multiplexing rule is met, i.e. the last symbol of PUCCH resource carrying multiplexed eMBB HARQ-ACK and URLLC HARQ-ACK/SR is not X symbol later than the original PUCCH resource for URLLC HARQ-ACK/SR.

Spreadtrum proposal:

Proposal 2. The latency can be maintained by dropping the low priority PUCCH if the end symbol of its PUCCH resource is later than that of the high priority PUCCH.

ITRI proposal:
· When higher priority traffic UCI is collided with lower priority traffic PUSCH, we should support UCI multiplexing if the latency and processing time requirements of the UCI can be satisfied. Otherwise, we should drop the PUSCH and transmit the UCI on PUCCH.

Xiaomi proposal:

Proposal 1: The R15 multiplexing timeline can be reused for PUCCH/PUSCH with different priorities.

2.2.5 Separate multiplexing configurations for different priorities
· Separately configured beta-offset and beta-offset <1
HW proposal:
For UCI piggyback on PUSCH, support separate configuration of beta-offset values for UCIs of different priorities, and support beta-offset < 1 and even beta-offset = 0 for better protection of HP data transmission.
CATT proposal:

Proposal 3: For a UE supporting multiplexing between different priorities, consider enhancements to UCI multiplexed on PUSCH based on

· Independent beta offsets for PUSCH with different priorities
Intel proposal:

Proposal 4: For UCI multiplexing onto PUSCH, different sets of beta offset values can be configured for high and low priority.
ZTE proposal:

Proposal 2 For high priority PUSCH overlaps with low priority PUCCH carrying HARQ-ACK or CSI, introduce new beta_offset values from 0 to 1.
Samsung proposal:
Proposal 2: Multiplexing of UCI with UCI and/or UL-SCH of different priority values is configurable by network.
Panasonic proposal:

Proposal 2: For the collision handling between high priority HARQ-ACK and low priority PUSCH, enhancement of beta-offset values including specific or non-numerical value, which allows for dropping low priority PUSCH should be studied.

Proposal 3: For the collision handling between low priority HARQ-ACK and high priority PUSCH, enhancement of beta-offset values including [image: image3.png]


, which allows for dropping low priority HARQ-ACK should be studied.

Spreadtrum proposal:
Proposal 3. For a low priority PUCCH being multiplexed on a high priority PUSCH, two set of parameters such as betaoffsets and alpha can be separately configured in order to constraint the maximum available symbols for low priority PUCCH and guarantee the reliability of PUSCH.

Potevio proposal:

Proposal 2: Beta-offset smaller than 1 should be considered to enable a small number of resources allocated for UCI.
ITRI proposal:

RAN1 should support independent beta_offset setting while multiplexing UCI and PUSCH since each may be configured for different traffic types.

· Other separate configurations

CATT proposal:

Proposal 3: For a UE supporting multiplexing between different priorities, consider enhancements to UCI multiplexed on PUSCH based on

· Independently configured higher layer parameter scaling for PUSCH with different priorities
CMCC proposal:
Proposal 5: Separate configuration of UCI-onPUSCH for different priority combinations of HARQ-ACK and PUSCH are supported.

2.2.6 Explicit indication for multiplexing
CATT proposal:

Proposal 2: Dynamically indicating whether UCI is transmitted on a high priority PUSCH can be supported by indication field in the DCI scheduling the PUSCH.
vivo proposal:

Proposal 2: Semi-static indication and dynamic indication of intra-UE multiplexing and prioritization manner can be supported in Rel-17.
Nokia proposal:
FFS allowing the network to control whether the multiplexing can be applied or not.

Sony proposal:
Proposal 3: A dynamic indicator is used to indicate whether the UE should multiplex or priortise its HARQ-ACK scheduled in a Low L1 priority PUCCH/PUSCH if it collides with a High L1 priority UL transmission.

Proposal 4: Consider allowing the number of multiplexed Low L1 priority HARQ-ACKs NHARQ to be configurable.

Proposal 5: When NHARQ Low L1 priority HARQ-ACKs are multiplexed into a High L1 priority UL transmission the C-DAI is reduced by NHARQ.

2.2.7 Multiplexing rule and order
· Multiplexing rule
Intel proposal:
Proposal 6: Adopt the following tables for collision handling behavior of SR and HARQ-ACK of different priorities.

Collision handling HP SR and LP HARQ-ACKs

	
	HARQ-ACK with PF0
	HARQ-ACK with 
PF1
	HARQ-ACK with PF2
	HARQ-ACK with 
PF3 or PF4

	SR with PF0
	Multiplexed UCI is transmitted using PF0 on HARQ-ACK resource
	Drop HARQ-ACK and transmit SR on SR resource
	Multiplexed UCI is transmitted using PF 2 on HARQ-ACK resource or any other valid PUCCH resource based on PF 2
	Drop HARQ-ACK and transmit SR on the SR resource.

	SR with PF1
	Multiplexed UCI is transmitted using PF 0 or 1
	Multiplexed UCI is transmitted using PF 1 on SR or HARQ-ACK resource
	
	


Collision handling LP SR and HP HARQ-ACKs

	
	HARQ-ACK with PF0
	HARQ-ACK with 
PF1
	HARQ-ACK with PF2
	HARQ-ACK with 
PF3 or PF4

	SR with PF0
	Multiplexed UCI is transmitted using PF0 on HARQ-ACK resource
	Drop SR and transmit HARQ-ACK on HARQ-ACK resource
	Multiplexed UCI is transmitted using PF 2 on HARQ-ACK resource if SR is with PF 0. SR is dropped if it is PF 1 
	Multiplex HARQ-ACK and SR according to Rel-15 procedure.

	SR with PF1
	SR is dropped
	Multiplexed UCI is transmitted using PF 1 on HARQ-ACK resource
	
	


ZTE proposal:

Proposal 4: 
· If a UE would transmit a high priority PUSCH with UL-SCH that overlaps with a PUCCH transmission with a low priority SR , the UE does not transmit the SR.

· If a UE would transmit a high priority PUSCH without UL-SCH that overlaps with a PUCCH transmission with low priority SR, the UE multiplex the SR on PUSCH.

· FFS: How to multiplex the low priority SR on high priority PUSCH.

Proposal 5: 
· If a UE would transmit a PUCCH includes high priority SR that overlaps with a low priority PUSCH with UL-SCH, the UE should multiplex SR on PUSCH.
· FFS: How to multiplex the high priority SR on low priority PUSCH.
· If a UE would transmit a PUCCH includes high priority SR that overlaps with a low priority PUSCH without UL-SCH, the UE does not transmit the PUSCH.

· Multiplexing order
Intel proposal:

Proposal 8: Instead of two step approach, consider joint multiplexing of UCIs of different priorities into a PUCCH resource if UE supports intra-UE multiplexing across different priorities.
LGE proposal:

Proposal #4: Consider the overall multiplexing procedures/steps for the inter-priority multiplexing of UCIs on PUCCH/PUSCH
3. PHY prioritization between DG and CG PUSCHs with different priorities
3.1. Necessity of enhancements
· Support PHY prioritization for the case where high-priority DG-PUSCH collides with low-priority CG-PUSCH
· Yes: HW, E///, CATT, Samsung, DCM, Pana, IDC, MTK, CMCC, Xiaomi, NEC
· No or low priority: QC, Nokia, Sharp
· Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH

· Yes: QC, HW, E//, CATT, Samsung, Nokia, DCM, Pana, IDC, MTK, CMCC, Sharp, Xiaomi, NEC
· No: Intel

Potential proposal:
Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH in R17.

· FFS details.
3.2. Clarification on definition of CG PUSCH and R16 basis
Intel proposal:

Proposal 5: RAN1 to confirm in #102-e meeting whether CG PUSCH including CG-UCI is included in the scope of intra-UE prioritization/multiplexing objectives.
Apple proposal:

Proposal 3: Clarify the Rel-16 UE behavior concerning DG/CG transmission. 

3.3. Details of prioritizing scheme
HW proposal:
Proposal 5: For collision handling between HP CG and LP DG, support Option 3 below.

· Option 3: PHY layer can make the prioritization so that the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the overlapping low priority PUSCH scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant
Proposal 6: For collision handling between HP DG and LP CG, support Option 3 below.

Option 3: PHY layer can make the prioritization so that the UE is expected to cancel the overlapping LP CG PUSCH by the first overlapping symbol at the latest. Further, a UE expects that the first overlapping symbol of the HP DG PUSCH is not earlier than Tproc,2+d1 after the last symbol of the PDCCH with the DCI format scheduling the HP channel.
E/// proposal:

Proposal 1 For collision handling between high priority CG and low priority DG: PHY layer can make the prioritization so that the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the overlapping low priority PUSCH scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.

Proposal 2 For collision handling between high priority DG and low priority CG: PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. Further, a UE expects that the first overlapping symbol of the high priority DG PUSCH is not earlier than Tproc,2+d1after the last symbol of the PDCCH with the DCI format scheduling the high priority channel.

vivo proposal:

Proposal 3: For collision handling between high priority CG and low priority DG, PHY layer can make the prioritization so that the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the overlapping low priority PUSCH scheduled by the PDCCH starting at the first overlapping symbol of the PUSCH corresponding to the configured grant at the latest.

Proposal 4: For collision handling between high priority DG and low priority CG, PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. Further, a UE expects that the first overlapping symbol of the high priority DG PUSCH is not earlier than Tproc,2+d1 after the last symbol of the PDCCH with the DCI format scheduling the high priority channel, where d1 is determined by a reported UE capability.
CATT proposal:

Proposal 5: For collision handling between the CG and DG with different priorities in PHY layer, UE is expected to cancel the overlapping low priority channel by the first overlapping symbol at the latest.
Intel proposal:
Proposal 2.  Define a new UE capability for collision handling between the LP CG and HP DG PUSCH in PHY layer.

· If UE supports the capability, the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. Further, the UE expects that the first symbol of the high priority DG PUSCH is not earlier than Tproc,2+d1 after the last symbol of the PDCCH with the DCI format scheduling the high priority DG PUSCH.

· Otherwise, the UE can only cancel the entire PUSCH transmission corresponding to the configured grant starting in a symbol 𝑗, if the end of symbol 𝑖 for PDCCH scheduling the PUSCH is at least 𝑁2 symbols before the beginning of symbol 𝑗. 

Samsung proposal:
Proposal 7: If transmission of a CG-PUSCH with priority 1 starts after a transmission of a DG-PUSCH with priority 0 from a UE on a same serving cell and the two PUSCHs overlap, the UE is expected to cancel the DG-PUSCH before the first overlapping symbol.

Proposal 8: If transmission of a DG-PUSCH with priority 1 starts after a transmission of a CG-PUSCH with priority 0 from a UE on a same serving cell and the two PUSCHs overlap, a UE is expected to cancel the CG-PUSCH before the first overlapping symbol.
Nokia proposal:

Proposal 2.1: For the scenario high-priority CG PUSCH vs. low-priority DG PUSCH, it is up to UE implementation to ensure that the low-priority DG PUSCH is cancelled, at the latest, from the first symbol that is overlapping with the high-priority CG PUSCH.

Proposal 2.2: The Rel-16 handling of the scenarios where a dynamically scheduled high-priority channel overlaps with a low-priority channel is adopted for the scenario of overlapping between high-priority DG PUSCH and low-priority CG PUSCH.

DOCOMO proposal:
Proposal 1:
· Down-select Option 3 for high priority DG vs. low priority CG collision case.

· Option3: PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. Further, a UE expects that the first overlapping symbol of the high pri-ority DG PUSCH is not earlier than Tproc,2+d1 after the last symbol of the PDCCH with the DCI format scheduling the high priority channel.

Proposal 2:
· Down-select Option 3 for low priority DG vs. high priority CG collision case.

· Option3: PHY layer can make the prioritization so that the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the overlapping low priority PUSCH scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.

Panasonic proposal:
Proposal 5: For the collision between high priority DG PUSCH and low priority CG PUSCH, PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. Further, a UE expects that the first [overlapping] symbol of the high priority DG PUSCH is not earlier than Tproc,2 + d1 after the last symbol of the PDCCH with the DCI format scheduling the high priority DG.

Proposal 6: For the collision between high priority CG PUSCH and low priority DG PUSCH, PHY layer can make the prioritization so that the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the overlapping low priority PUSCH scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.
IDC proposal:
Proposal 5: When DG PUSCH of higher priority overlaps with CG PUSCH of lower priority, the UE does not expect a DG PUSCH of higher priority to start earlier than Tproc,2 + d2 symbols after the end of the last symbol of the PDCCH. 

Proposal 6: When DG PUSCH of higher priority overlaps with CG PUSCH of lower priority, the UE cancels the transmission of the CG PUSCH before the first symbol overlapping with the DG PUSCH transmission.

Proposal 7: When CG PUSCH of higher priority overlaps with DG PUSCH of lower priority, the UE cancels the transmission of the DG PUSCH before the first symbol overlapping with the CG PUSCH transmission.

CMCC proposal:

Proposal 6: For collision handling between high priority CG and low priority DG, UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the low priority DG-PUSCH at the latest, from the first symbol that is overlapping with the high priority CG-PUSCH.

Proposal 7: For collision handling between high priority DG and low priority CG, UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. Further, a UE expects that the first overlapping symbol of the high priority DG PUSCH is not earlier than Tproc,2+d1 after the last symbol of the PDCCH with the DCI format scheduling the high priority channel.
Sharp proposal:
· Proposal 3: For collision with a high priority DG PUSCH, keep existing Rel-16 dropping timeline. 
· Proposal 4: For collision with a high priority CG PUSCH, it is up to UE implementation as long as the low priority channel is dropped before the start of the high priority CG PUSCH transmission.

Xiaomi proposal:
Proposal 4: The case of HP CG-PUSCH overlapping with LP DG-PUSCH should be handled by UE implementation.
Proposal 5: In the case of LP CG-PUSCH overlapping with HP DG-PUSCH, HP DG-PUSCH will be transmitted.
NEC proposal:
Proposal 3: UE supports PHY prioritization for collision handling between CG and DG PUSCH of different priorities and cancels the low priority transmission at latest starting at the first symbol of the high priority PUSCH.
4. Other potential enhancements
4.1. Different MCS for URLLC UCI MUX on eMBB PUSCH (QC)
QC proposal:

Proposal 1: Study modulation order and code rate selection for UCI multiplexed on PUSCH based on beta scaled spectrum efficiency of UCI. 

4.2. Simultaneous x-CC PUCCH/PUSCH transmissions for inter-band CA (QC, Samsung, DCM, MTK, NEC)
QC proposal:

Proposal 7: Support simultaneous PUCCH and PUSCH transmission on different CCs at least in inter-band CA.

Samsung proposal:

Proposal 3: Support simultaneous PUCCH/PUSCH transmissions on different cells as an optional UE feature.

DOCOMO proposal:
Support simultaneous UL channel transmission with same/different priorities on different carriers of which RF are different.

MTK proposal:

Proposal 4: Support PUCCH and PUSCH simultaneously transmitted on different carriers for UE supporting CA. 
NEC proposal:

Proposal 1: Consider supporting simultaneous PUCCH/PUSCH transmission on different carriers to avoid spectral efficiency loss caused by always dropping low priority transmission.

Potential proposal:
Support simultaneous PUCCH/PUSCH transmissions on different cells as an optional UE feature.
4.3. Multiplexing of SPS feedback with repetition (QC)
QC proposal:

Proposal 8: Support multiplexing of overlapped SPS A/N repetitions with different priorities.
4.4. UL cancelation rule for SPS feedback (QC)
QC proposal:

Proposal 9: UE is not expected high priority SPS A/N overlapped with dynamically scheduled PDSCH or CSI-RS.

· At least when the UL feedback of PDSCH or CSI-RS has low priority.
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