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Introduction
In the previous RAN2 meetings, the follows have been agreed on LCP restriction enhancements:
	In addition to specific CG-LCH mapping it should be possible to configure that all CGs are allowed, and none of the CGs are allowed 
	Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
	LCP restriction enhancements for DG to take into account reliability is needed, details FFS.
	A single LCH can be map to multiple CG configurations.
	Multiple LCHs can be map to a single CG configuration. 
	R2 think it would be useful to introduce a new LCP restriction in the following way: The DCI that is scheduling PUSCH may include a specific indication. LCH configuration in RRC contains information on whether the LCH can utilize grant with this indication or not. R2 intends that this mechanism can be used to differentiate grants for traffic that requires high reliability.
In addition, RAN1 has reached the following agreements in the previous meetings:
	2-level PHY priority of DG PUSCH at least for PHY-layer collision handling is determined by a PHY indication/signaling.
	2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
	FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
•	The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
o	Tproc,2 is correponding to UE processing time capability for the carrier. 
o	Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
o	Note: d_2,1=0 is for cancellation
•	The minimum processing time of the high priority channel is extended by d2 symbols
o	Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission
Agreement
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
•	The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols
There were many discussions and conclusions on the LCP restrictions for URLLC, in this paper we focus on the remaining issues for LCP restrictions enhancements in the following sections. 
Discussion
2.1 Left issues for PHY priority-based restriction
Issue 1. In this implementation, it is assumed that the LCH configured with allowedPHY-PriorityIndex is allowed to be mapped to dynamic grant without any priority indication. FFS: The mapping restriction between a LCH configured with allowedPHY-PriorityIndex and a grant without any priority indication.
Issue 2. allowedPHY-PriorityIndex: This restriction applies for the dynamic grant with PHY-priority indication. If present, UL MAC SDUs from this logical channel can only be mapped to the dynamic grants indicating priority index equal to the values configured by this field. The name allowedPHY-PriorityIndex needs to be confirmed and what name to use needs to be aligned also with TS 38.300 and TS 38.321.
Issue 3. phy-PriorityIndex: Indicates the PHY priority of CG PUSCH at least for PHY-layer collision handling. Value p0 indicates low priority and value p1 indicates high priority. The name phy-PriorityIndex needs to be confirmed and what name to use needs to be aligned also with TS 38.300 and TS 38.321.

The issue 1 is to clarify how to define the mapping restriction between a LCH configured with allowedPHY-PriorityIndex and a grant without any priority indication. Since the signalling is to ensure the grant’s suitability to serve the reliability requirements of any given LCH, and avoid the assembly and multiplexing Entity in MAC sent a URLLC data in a LCH over the grant that is not suitable for this LCH via indicating the restriction for CG usage, it is reasonable that a grant without any priority indication is regarded as a low priority grant to ensure the URLLC requirement can be met.
Proposal 1. It is proposed that a grant without any priority indication is regarded as a low priority grant to ensure the URLLC requirement can be met.
Regarding issue 2, from our point of view, it will be better that the name definition can reflect the motivation and readable, facilitating the researcher and development engineers without experience of topic discussion being easy to interpret the definition. And the motivation of this indication is to introduce an indication of a grant’s reliability to ensure its suitability to serve the reliability requirements of any given LCH, especially for URLLC service, avoid the assembly and multiplexing Entity in MAC sent a URLLC data in a LCH over the grant that is not suitable for this LCH. And in the RAN2 agreement, it clearly notes as follows:
R2 think it would be useful to introduce a new LCP restriction in the following way: The DCI that is scheduling PUSCH may include a specific indication. LCH configuration in RRC contains information on whether the LCH can utilize grant with this indication or not. R2 intends that this mechanism can be used to differentiate grants for traffic that requires high reliability.
It seems that the information carrier in current definition “allowedPHY-PriorityIndex” is precious little, hence, we prefer to rename the indication as “allowedReliability-PriorityIndex”.
Proposal 2. It is proposed to rename the indication of “allowedPHY-PriorityIndex” as “allowedReliability-PriorityIndex”.
Regarding issue 3, in consistent with the view of above issue 3, and in our understanding, this motivation is applied to both DG and CG, it is preferred to rename phy-PriorityIndex as “Reliability-PriorityIndex”.
Proposal 3. It is proposed to rename the indication of “PHY-PriorityIndex” as “allowedReliability-PriorityIndex”.

2.2 Allowed CG list
Issue 1. In this implementation, it is assumed that the LCH configured with allowedCG-List is allowed to be mapped to dynamic grant. This requires a confirmation from RAN2.
Issue 2. FFS the maximum length of the allowedList, i.e., the maximum number of configured grant configurations per MAC entity.
Regarding issue 1, from our perspective, since the allowedCG- List is just to indicate the restriction for CG usage, then there is naturally no impact on the usage dynamic grant of the LCH. It is straightforward that there has no restriction of LCH configured with allowedCG-List to use DGs signalled to the UE.
Proposal 4: It is proposed that there has no restriction of LCH configured with allowedCG-List to use DGs signalled to the UE.
Regarding issue 2, the similar issue has been illustrated in [1] , and based on the analysis, the maximum number of configured grant configurations per MAC entity is 32.
Proposal 5: It is proposed that the maximum number of configured grant configurations per MAC entity is 32.
Conclusion
In this contribution, we discussed the remaining issues for LCP restrictions enhancements, and achieved the following proposals:
Proposal 1. It is proposed that a grant without any priority indication is regarded as a low priority grant to ensure the URLLC requirement can be met.
Proposal 2. It is proposed to rename the indication of “allowedPHY-PriorityIndex” as “allowedReliability-PriorityIndex”.
Proposal 3. It is proposed to rename the indication of “PHY-PriorityIndex” as “allowedReliability-PriorityIndex”.
Proposal 4: It is proposed that there has no restriction of LCH configured with allowedCG-List to use DGs signalled to the UE.
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