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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
For RAN1#102 e-meeting, Intra-UE Multiplexing/Prioritization are discussed and some agreements are achieved as following:

Agreements:
Support multiplexing for following scenarios in R17:
· Multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH in R17.
· Multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).
· Multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.
For the above multiplexing scenarios,
· FFS conditions, if needed, for the multiplexing, e.g
· Whether to support multiplexing between different resources not confined within a sub-slot.
· Whether to support multiplexing in case a PUCCH overlaps with more than one PUCCH.
· Timeline requirements.
· FFS: details, if needed, of the multiplexing scheme, e.g.
· How to minimize impact on the latency for high-priority HARQ-ACK.
· How to determine the PUCCH resource used for multiplexing (e.g. HP or LP PUCCH resource, or a dedicated PUCCH resource for the multiplexing).
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling).
· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding)
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
· Explicit indication for enabling multiplexing.
· Multiplexing rule and order (e.g. HP/LP multiplexing is after resolving collision within the same priority).
 
Agreements:
Support multiplexing for following scenarios in R17:
· Multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only).
· Multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only)
· Multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
· Multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI. 
For the above multiplexing scenarios,
· Support separate configurations of at least beta-offset values (FFS for alpha) for multiplexing with different priority combinations. 
· FFS for other separate configurations.
· FFS: value range of beta-offset (e.g. <1).
· FFS the conditions, if needed, for multiplexing, e.g.
· FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
· Timeline requirements.
· FFS: details, if needed, of the multiplexing scheme, e.g.
· How to minimize impact on the latency for high-priority HARQ-ACK.
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding).
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
· Explicit indication for multiplexing.
· Multiplexing rule and order (e.g. HP/LP multiplexing is after resolving collision within the same priority).
· How to handle multiplexing of UCI of different priorities and CG-UCI in a CG-PUSCH
 
Agreements:
Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH in R17.
· FFS details
· Clarify R16 baseline if needed.
 
Agreements:
Support simultaneous PUCCH/PUSCH transmissions on different cells at least for inter-band CA.
· FFS how to trigger this function. 
· FFS for intra-band CA.
 
In this contribution, we share our view on Intra-UE multiplexing and prioritization for URLLC.
2. [bookmark: OLE_LINK12]Intra-UE collision scenarios for UCI enhancements
2.1. Prioritization of UCI multiplexing scenarios
For intra-UE multiplexing with different priorities, some scenarios are agreed as in Table 1 in the last meeting. The discussion on whether the other scenarios are supported is still open. Among these scenarios, some scenarios can be prioritized for discussion considering the potential benefits and specification impact, as well as the allocated TUs for Rel-17 URLLC WID. Following prioritizations are suggested for these scenarios.
· High priority 
· For multiplexing of LP (low priority) SR and HP (high priority) HARQ-ACK, it also deemed as high priority, because it is similar to the multiplexing of LP HARQ-ACK and HP HARQ-ACK. Frequent dropping of LP SR also brings the negative impact on LP PUSCH transmission. Generally, the number of SR payload size is small, which does not markedly influence the reliability of HP HARQ-ACK. 
· Medium priority
· In current specs, PUSCH and SR are not allowed to be transmitted simultaneously. For SR transmission colliding with PUSCH, whether SR can be multiplexed in PUSCH as HARQ-ACK piggybacked on PUSCH can be discussed. Multiplexing of SRs with different priorities and multiplexing between SR and PUSCH can be as medium priority because it is also related with RAN2 procedure. 
· Low priority
· For multiplexing of LP CSI on UL channel with high priority, these scenarios can be deemed as low priority. Because gNB can adjust MCS of eMBB service based on outer loop operation. 
For low priority scenarios, investigation can be considered after completion of the standardization work for high and medium scenarios, if time permits. Otherwise, Rel-16 behaviors for these scenarios are reused.
[bookmark: _Hlk54103188]Table 1 UCI multiplexing scenarios
	
	HP SR
	HP HARQ-ACK
	HP HARQ-ACK+SR
	HP PUSCH (UL-SCH only) 
	HP PUSCH + HP HARQ-ACK and/or CSI

	LP HARQ-ACK
	agreed
	agreed
	agreed
	agreed
	agreed

	LP PUSCH (UL-SCH only) 
	Medium
	agreed
	agreed
	*
	*

	LP PUSCH + LP HARQ-ACK and/or CSI
	Medium
	agreed
	agreed
	*
	*

	LP SR
	Medium
	High
	Medium
	Medium
	Medium

	CSI
	low
	low
	low
	low
	low


*Note: will be discussed in HP DG vs.LP CG and LP DG vs.HP CG section
[bookmark: _Hlk54103171]Proposal 1: Support multiplexing a high-priority HARQ-ACK and a low-priority SR into a PUCCH in Rel-17.
Proposal 2:  The priorities of investigation scenarios bases on Table 1.
2.2. Multiplexing condition
In order to support UCI multiplexing on PUCCH or PUSCH with different priorities, following conditions should be considered. 
· Encoding the UCIs with different priorities (e.g. separate coding vs. joint coding)
In Rel-15, the number of separately encoded UCIs multiplexed in a PUCCH is 2. If LP UCI and HP UCI multiplexed in a single PUCCH, it should be clarified firstly whether the number of separately encoded UCIs need be extended. If the maximum number of separately encoded UCIs maintains the same as in Rel-15, how to handle the case when the number of separately encoded UCIs exceeds 2 should be discussed, e.g., HP HARQ-ACK, LP HARQ-ACK and CSI with part 1 and part 2. 
This similar issue is also related to UCIs multiplexed in a PUSCH. the maximum number of separately encoded UCIs multiplexed in a PUSCH is 3. If the same number is maintained, to handle the case when the number of separately encoded UCIs exceeds 3 should also be discussed.
[bookmark: _Hlk54103347]Proposal 3: For encoding the UCIs with different priorities, it should be clarified firstly whether the number of separately encoded UCIs need be extended for both PUCCH and PUSCH.
· Code rate (the same code rate or different code rate) 
When a UCI is to be multiplexed on a PUCCH or PUSCH with different priorities, the code rate for the UCI should be determined. Generally, code rate for UCI transmission is related to the reliability requirement to be met. For a given payload size, low code rate is needed to guarantee reliability for HP UCI transmission, while for LP UCI transmission, code rate may be higher. 
In current spec, code rate is configured per PUCCH format per priority. If the same mechanism is reused, HP UCI and LP UCI multiplexing on PUCCH would base on the same code rate. In this case, the joint coding can be applied. 
For HP UCI and LP UCI multiplexing, the impact of LP UCI to HP UCI should be minimized. To meet the reliability of HP UCI, the number of LP UCI payload size should be restricted. Taking HARQ-ACK as an example, the maximum X bits LP HARQ-ACK can be allowed for multiplexing with HP HARQ-ACK, where X can be configured by gNB. The methods to obtain X bits can be FFS, e.g. bundle operation, etc.
[bookmark: _Hlk54357743]Proposal 4: For LP UCI and HP UCI multiplexing on HP PUCCH with the same code rate, the maximum number of LP UCI should be limited to X bits. 
· X can be configured by gNB. 
· If LP UCI is more than X bits, the method to obtain X bits can be FFS. 
The same code rate may be not suitable for UCI multiplexing with different priorities. If HP service’s code rate is used for encoding LP UCI, the LP UCI will occupy too many REs which leads to insufficient resources utilization efficiency. On the contrary, if code rate of LP service is used for encoding of HP UCI, the reliability may not be satisfied. To enable efficient UCI transmission multiplexed on PUCCH or PUSCH with different priorities, different code rates for UCI with different priorities can be adopted.
[bookmark: _Hlk54103195]For UCI multiplexing on PUCCH, if different code rates for UCI with different priorities are used, multiple code rates should be configured per PUCCH format.   
For UCI multiplexing on PUSCH, beta-offset value can be used to adjust the code rate by calculating the number of the occupied REs. A beta-offset set that includes beta-offset values for both LP UCI or HP UCI on PUSCH should be provided for multiplexing on LP PUSCH or HP PUSCH, so as to enable separate code rate for the UCI with different priorities. For dynamic scheduling PUSCH, the scheduling DCI can indicate the beta-offset set, while for CG PUSCH, beta-offset set can be configured by RRC signalling. 
[bookmark: _Hlk54357748]Proposal 5: To enable efficient UCI transmission multiplexed on PUCCH or PUSCH with different priorities, different code rates for UCI with different priorities can be adopted.
[bookmark: _Hlk54103209]Proposal 6: For UCI multiplexing on PUSCH with different priorities, a beta-offset set to provide beta-offsets for LP UCI and HP UCI multiplexing on PUSCH should be indicated/configured by network.  
· Multiplexing timeline 
In Rel-15, UCI multiplexing timeline is defined. In Rel-17, when UCI is to be multiplexed on PUCCH or PUSCH with different priorities, multiplexing timeline for UCI multiplexing should be discussed, especially for the multiplexing of slot-based LP UL channel with sub-slot-based HP UL channel. Rel-15 multiplexing timeline should be starting point.
[bookmark: _Hlk54103213]Proposal 7: Rel-15 multiplexing timeline should be starting point.
· Latency 
If URLLC UCI is multiplexed on eMBB channel, the latency requirement of URLLC traffic should be satisfied. If the multiplexing is allowed, the ending symbols of eMBB may be restricted. 
· Transmission power 
Power control is related to transmission reliability. Currently, different power control loops are used for UCI transmission with low priority and high priority. If HP UCI is multiplexed on LP UL channel, transmission power for UCI multiplexing should be determined to ensure the reliability requirement.
[bookmark: _Hlk54103229]Observation 1: For UCI multiplexing with different priorities in Rel-17, the following factors should be further discussed 
· Latency
· Transmission power
2.2.1. Multiplexing condition for PUCCH
· Whether to support multiplexing between different resources not confined within a sub-slot.
The motivation to confine resources within a sub-slot is to reuse the multiplexing behavior defined in Rel-15/16 as much as possible and for simplicity handling latency requirement for HP PUCCH considering multiplexing timeline. However, for UE with both eMBB and URLLC service, a typical configuration is LP PUCCH with slot granularity and HP PUCCH with sub-slot granularity. If resources of different priorities are confined within a sub-slot, it means LP PUCCH must be configured with sub-slot. This restriction is not necessary. 
In case of multiplexing UCI on different resources not confined within a sub-slot, depending on the multiplexing timeline and the latency requirement, gNB dynamically indicating multiplexing or prioritization can be considered. When latency and multiplexing timeline or other requirement, e.g. code rate etc. are hardly satisfied, UE can apply prioritization by gNB indication. If condition can be met, UE perform multiplexing. This method provides sufficient flexibility.   
Thus, we support multiplexing between different resources confined or not confined within a sub-slot.
[bookmark: _Hlk54103235]Proposal 8: Multiplexing between different resources confined or not confined within a sub-slot can be supported.

· Whether to support multiplexing in case a PUCCH overlaps with more than one PUCCH.
For a PUCCH overlaps with more than one PUCCH, the multiplexing scheme should be discussed firstly. As shown in Figure 1, it is assumed that a LP PUCCH resource overlaps with two HP PUCCH. The following two cases should be considered.   
· If UCI carried on LP PUCCH is multiplexed in HP PUCCH
It is not necessary to multiplex LP UCI on multiple HP PUCCHs. When latency and multiplexing timeline are met, LP UCI is only multiplexed in first HP PUCCH.
· If UCI carried on HP PUCCH is multiplexed in LP PUCCH
If all HP UCI is multiplexed on LP, the latency or other multiplexing condition may not be easily met. If only first HP UCI is multiplexed in LP PUCCH, when LP PUCCH collides with second HP PUCCH, LP PUCCH with HP UCI of first HP PUCCH would be dropped together. This is not expected from both UE and gNB aspect. This case should be precluded. 

 
Figure 1 a PUCCH overlaps with more than one PUCCH.
[bookmark: _Hlk54103340][bookmark: _Hlk54357784]Proposal 9: For a PUCCH overlaps with more than one PUCCH, at least support a LP PUCCH overlaps with more than one HP PUCCH, if conditions are met and LP UCI multiplexed in one HP PUCCH. Conditions is FFS, e.g. multiplexing timeline and latency requirement. 
2.2.2. Multiplexing scheme on PUCCH 
· LP HARQ-ACK vs. HP SR
Table 2 shows the summary of the conflict handing between HARQ-ACK and SR in Rel-15. Two cases may be needed to take into consideration for UE with multiple service types. That is,
Case 1: Overlapping between SR with PUCCH format 0 and HARQ-ACK with PUCCH format 1.
Case 2: Overlapping between SR and HARQ-ACK with PUCCH format 2/3/4.
Table 2 Summary of conflict handling of HARQ-ACK and SR in NR Rel-15
	
	HARQ-ACK w/ F0
	HARQ-ACK w/ F1
	HARQ-ACK w/ F2/3/4

	
	One bit SR
	Multi-bit SR if there are multiple PUCCHs respective for multiple SRs overlapping with HARQ-ACK PUCCH

	SR with F0
	Transmit positive or negative SR and HARQ-ACK on HARQ-ACK resource
	Drop SR, transmit HARQ-ACK only (Case 1)
	
 bits representing a negative or positive SR are appended to the HARQ-ACK information bits and using HARQ-ACK PUCCH resource. (Case 2)

	SR with F1
	
	Transmit HARQ-ACK on SR resource when the SR is positive
	


For case 1, in Rel-15, since the multiplexing rules for format 0 SR and format 0 HARQ-ACK, as well as format 1 SR and format 1 HARQ-ACK are different, it is hard to determine how to multiplex PUCCH format 0 with SR and PUCCH format 1 with HARQ-ACK in a single PUCCH. When PUCCH format 0 with SR overlaps with PUCCH format 1 with HARQ-ACK in time domain, UE shall drop SR transmission and transmits only HARQ-ACK. This is not expected when HP PUCCH format 0 with SR overlaps with LP PUCCH format 1 with HARQ-ACK due to HP PUCCH transmission should be guaranteed
[bookmark: _Hlk54103353][bookmark: _Hlk54357792]Observation 2:  When HP PUCCH format 0 with SR overlaps with LP PUCCH format 1 with HARQ-ACK, HP SR cannot be multiplexed in PUCCH format 1. 
For case 2, when SR overlaps with HARQ-ACK on PUCCH format 2/3/4, one or multiple bits are appended to HARQ-ACK bits and transmitted on a HARQ-ACK PUCCH resource. When the HP SR and LP HARQ-ACK are collided, the reliability and latency should be considered to multiplexing HP SR in LP PUCCH format 2/3/4.
In addition, for all collision cases between LP HARQ-ACK and HP SR in terms of different PUCCH format, when HP SR and LP HARQ-ACK are multiplexed on LP HARQ-ACK PUCCH resource, the issue of PUCCH transmission power should be considered because LP and HP can have different power control parameters.

2.3. Inter-action between Intra-UE multiplexing and prioritization
In Rel-16 intra UE prioritization is specified. Since intra UE multiplexing would be specified in Rel-17, there are two different behaviors for handling of transmissions with different priorities. One straightforward method is to configure whether Rel-16 prioritization or Rel-17 multiplexing behavior is to be applied by RRC configuration. Considering so many different multiplexing cases and multiplexing behaviors, semi-static configuration of multiplexing or prioritization may be not appropriate especially for various characteristics of URLLC services e.g. some URLLC services requiring high reliability, some URLLC services requiring low latency and some URLLC services requiring both. Semi-static configuration would lead to less flexibility. Thus, the following method should be considered for indicating intra UE multiplexing or prioritization  
· Semi-static indication 
This method is suitable for periodic or predictable URLLC transmissions, gNB can configure multiplexing or prioritization based on service property.  
· dynamic indication 
gNB dynamically indicates multiplexing or prioritization based on some conditions, for example, channel conditions or the number of eMBB UCI bits. For example, for LP HARQ-ACK with more than two bits, intra UE prioritization can be indicated while for LP HARQ-ACK with up to two bits, intra UE multiplexing can be indicated. In this way, either URLLC service requirements and performance of eMBB service can be guaranteed. 
[bookmark: _Hlk54103361]Proposal 10: Semi-static indication and dynamic indication of intra-UE multiplexing and prioritization manner can be supported in Rel-17. 

2.4. Multiplexing order on PUCCH
In Rel-16, the UCI prioritization is performed after resolving collision within the same priority. Whether the same rule is reused for UCI multiplexing should be discussed. For example, when LP PUCCH with HARQ-ACK, HP PUCCH format 1 with HARQ-ACK and HP PUCCH format 0 with SR overlap, if UE handles the overlapping of the same priority first, as above mentioned, HP SR would be dropped. Actually, for LP HARQ-ACK and HP HARQ-ACK multiplexing, a PUCCH resource with the larger payload size may be used for this case. In this case, HP SR dropping may be unnecessary. HP SR can be carried together with HP and LP HARQ-ACK by multiplexing all UCI into one PUCCH.  For this case, all UCI multiplexing together seems more reasonable.     
[bookmark: _Hlk54357816][bookmark: _Hlk54103368]Observation 3: If HP/LP multiplexing is after resolving collision within the same priority, some UCIs may be dropped. 
[bookmark: _Hlk54357808]Proposal 11: Define UCIs of different priorities multiplexing rule at least for the following cases
· LP HARQ-ACK using PF 1 and HP HARQ-ACK and LP SR using PF 0.
· HP HARQ-ACK using PF 1 and LP HARQ-ACK and HP SR using PF 0.

3. PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities
In the last meeting, it is agreed to support PHY prioritization for the case of LP DG PUSCH vs. HP CG PUSCH.
PHY prioritization for the case of HP DG PUSCH vs. LP CG PUSCH is not agreed due to some concerns from the UE implementations. However, supporting PHY prioritization between CG PUSCH and DG PUSCH with different PHY priorities is very important and useful for supporting both eMBB and URLLC traffic. Therefore, we suggest to support PHY prioritization for the case of HP DG PUSCH vs. LP CG PUSCH.
[bookmark: _Hlk54103374]Proposal 12: For collision handling between high priority CG and low priority DG, 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 the first overlapping symbol of the PUSCH corresponding to the configured grant at the latest.
Proposal 13: For collision handling between high priority DG and low priority CG, 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.
Following TP originally proposed in Rel-16 in TS 38.214 section 6.1 can be the baseline for Rel-17 supporting PHY prioritization of overlapping DG PUSCH and CG PUSCH with different priorities.
	[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333][bookmark: _Toc36645563]6.1	UE procedure for transmitting the physical uplink shared channel
[…]
If a UE reports the Rel-17 capability of intra-UE prioritization, and if a PUSCH corresponding to a configured grant and a PUSCH scheduled by a PDCCH on a serving cell are partially or fully overlapping in time,
-	If the PUSCH corresponding to the configured grant has priority in configuredGrantConfig set to 1 (i.e., high priority), and the PUSCH scheduled by the PDCCH is indicated as low priority by having the priority indicator field in the scheduling DCI set to 0 or by not having the priority indicator field present in the scheduling DCI, the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the PUSCH transmission scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.
-	Otherwise, the UE shall cancel the PUSCH transmission corresponding to the configured grant at latest starting M symbols after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, and transmit the PUSCH scheduled by the PDCCH, where
-	M = Tproc,2 +d1, where Tproc,2 is given by clause 6.4 for the corresponding PUSCH timing capability assuming d2,1 = 0 and d1 is determined by the reported UE capability,
-	In this case, the UE is not expected to be scheduled for the PUSCH by the PDCCH where the PUSCH starts earlier than N symbols after the end of the last symbol of the PDCCH, where
-	N = Tproc,2 + d2, where Tproc,2 is the PUSCH preparation time of the PUSCH scheduled by the PDCCH using the associated PUSCH timing capability according to clause 6.4 and d2 is determined by the reported UE capability.
-	In case of PUSCH repetitions, the overlapping handling is performed for each PUSCH repetition separately.
-	The UE is not expected to be scheduled for another PUSCH by a PDCCH where this PUSCH starts no earlier than the end of the prioritized transmitted PUSCH and before the end of the time domain allocation of the cancelled PUSCH.


4. Support simultaneous PUCCH/PUSCH transmissions on different cells 
In the last meeting, it was agreed to support simultaneous PUCCH/PUSCH transmissions on different cells at least for inter-band CA. In NR Rel-15, multiple PUSCHs transmission on different carries and one among them with the piggy-backed UCI has been already supported for both inter band CA and intra band CA. This case is similar to simultaneous PUSCH and PUCCH transmission. Thus, the simultaneous PUSCH and PUCCH transmission can be supported for intra band CA case. This function can be an optional UE feature.   
Simultaneous transmission of PUCCH and PUSCH can simplify the multiplexing scheme and rule in case of PUCCH and PUSCH with different priorities. For example, when HP PUCCH overlaps with a LP PUSCH, then HP UCI and LP PUSCH can be transmitted, respectively, and vice versa. 
[bookmark: _Hlk54103380]Proposal 14: Simultaneous PUSCH and PUCCH transmission can be supported for intra band CA case. This function can be an optional UE feature.
5. Conclusion
In this contribution, we discuss the enhancements to UCI, and the following proposals are made.
Observation 1: For UCI multiplexing with different priorities in Rel-17, the following factors should be further discussed 
· Latency
· Transmission power
Observation 2:  When HP PUCCH format 0 with SR overlaps with LP PUCCH format 1 with HARQ-ACK, HP SR cannot be multiplexed in PUCCH format 1. 
Observation 3: If HP/LP multiplexing is after resolving collision within the same priority, some UCIs may be dropped. 
 
Proposal 1: Support multiplexing a high-priority HARQ-ACK and a low-priority SR into a PUCCH in Rel-17.
Proposal 2:  The priorities of investigation scenarios bases on Table 1.
Table 1 UCI multiplexing scenarios
	
	HP SR
	HP HARQ-ACK
	HP HARQ-ACK+SR
	HP PUSCH (UL-SCH only) 
	HP PUSCH + HP HARQ-ACK and/or CSI

	LP HARQ-ACK
	agreed
	agreed
	agreed
	agreed
	agreed

	LP PUSCH (UL-SCH only) 
	Medium
	agreed
	agreed
	*
	*

	LP PUSCH + LP HARQ-ACK and/or CSI
	Medium
	agreed
	agreed
	*
	*

	LP SR
	Medium
	High
	Medium
	Medium
	Medium

	CSI
	low
	low
	low
	low
	low


*Note: will be discussed in HP DG vs.LP CG and LP DG vs.HP CG section
Proposal 3: For encoding the UCIs with different priorities, it should be clarified firstly whether the number of separately encoded UCIs need be extended for both PUCCH and PUSCH.
Proposal 4: For LP UCI and HP UCI multiplexing on HP PUCCH with the same code rate, the maximum number of LP UCI should be limited to X bits. 
· X can be configured by gNB. 
· If LP UCI is more than X bits, the method to obtain X bits can be FFS. 
Proposal 5: To enable efficient UCI transmission multiplexed on PUCCH or PUSCH with different priorities, different code rates for UCI with different priorities can be adopted.
Proposal 6: For UCI multiplexing on PUSCH with different priorities, a beta-offset set to provide beta-offsets for LP UCI and HP UCI multiplexing on PUSCH should be indicated/configured by network.  
Proposal 7: Rel-15 multiplexing timeline should be starting point.
Proposal 8: Multiplexing between different resources confined or not confined within a sub-slot can be supported.
Proposal 9: For a PUCCH overlaps with more than one PUCCH, at least support a LP PUCCH overlaps with more than one HP PUCCH, if conditions are met and LP UCI multiplexed in one HP PUCCH. Conditions is FFS, e.g. multiplexing timeline and latency requirement. 
Proposal 10: Semi-static indication and dynamic indication of intra-UE multiplexing and prioritization manner can be supported in Rel-17. 
[bookmark: _GoBack]Proposal 11: Define UCIs of different priorities multiplexing rule at least for the following cases
· LP HARQ-ACK using PF 1 and HP HARQ-ACK and LP SR using PF 0.
· HP HARQ-ACK using PF 1 and LP HARQ-ACK and HP SR using PF 0.
Proposal 12: For collision handling between high priority CG and low priority DG, 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 the first overlapping symbol of the PUSCH corresponding to the configured grant at the latest.
Proposal 13: For collision handling between high priority DG and low priority CG, 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.
Proposal 14: Simultaneous PUSCH and PUCCH transmission can be supported for intra band CA case. This function can be an optional UE feature.
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