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Discussion and decision
1 Introduction
In RAN2#99 [1], there is agreement for LCP restriction as follows. 
Agreements 

1. LCH restriction is based on available parameters coming from PHY and/or RRC.

2. The physical layer parameters required by the LCP for the purpose of LCP restrictions are provided to the MAC from the PHY layer.  How this is captured is FFS    

3. Parameters for LCP restrictions - Sub-Carrier Spacing, Cell, “Time”.  What “time” means is FFS (e.g. PUSCH transmission duration and K2).  FFS if other parameters are required (e.g. transmission mode).

4. If there are multiple Grants for a UE at a certain point in time the order in which the UE processes the grants is up to UE implementation

5. The LCP restriction does not apply to MAC CE at least for non-duplication case

In this paper we provide our view on the FFS issue of LCP restriction. 
2 Discussion
In the last meeting [1], it has been agreed that parameters for LCP restriction includes Sub-Carrier Spacing, Cell, and “Time”. What “time” means is FFS (e.g. PUSCH transmission duration and K2).  FFS if other parameters are required (e.g. transmission mode).
From LCP point of view, whether a LCH is selected as applicable depends on their differences in the QoS requirement of the served traffic, and the specific usage if configured. Table 1 lists LCH requirement and corresponiding metric for LCP restriction.
	Table 1. LCH requirement and LCP restriction

	LCH requirement  
	Metrics for LCP restriction
	Comment

	QoS requirement
	transmission robustness
	Sub-Carrier Spacing (SCS) characterizes the physical channel response

	
	Latency performance
	The latency for a UL grant is dominated by K2 and PUSCH duration given the symbol duration, where symbol duration is determined by SCS.

	
	Guaranteed bit rate
	Already Modelled as Prioritized Bit Rate (PBR) in LCP

	Special usage
	Packet duplication
	Use cell ID to specify the applicable or inapplicable cell.

	
	Reduced collision rate for contention based grant-free transmissions
	For SPS/grant-free transmission mode the network can restrict the LCHs that can trigger transmissions


From Table 1, we can see that parameters Sub-Carrier Spacing, Cell, “Time” and transmission mode cover all addressed metrics needed for LCP restriction. 

Proposal 1. Except for Sub-Carrier Spacing, Cell, “Time” and transmission mode no further parameters are required for LCP restriction.

As for the definition of “Time”, we think “Time” represents for the whole latency until UL data is completely transmitted, i.e. ‘Time’ is the latency between UE receives the UL grants and UE complete data transmission on the assigned PUSCH.
Proposal 2. “Time” for LCP restriction means the latency between when UE receives a UL grant and when UE completes data transmission in the granted PUSCH.
In RAN1#90 [2], it is agreed that if no prior information of UL assignment is available, scheduling DCI informs the UE of the time-domain information of the scheduled PDSCH or PUSCH, e.g. the starting symbol and ending symbol of the PDSCH/PUSCH. So if DCI indicates the information, “time” could be calculated as follows:

“time”= (K2+n-1)*slot duration + (N_ending_symbol – N_PDCCH_symbol)* symbol duration, 
where variables are defined as below.

· K2: Given UL assignment in slot N, corresponding UL data transmission starts in slot N+K2
· n: the number of aggregated slots. For one-slot scheduling, n is 1; while for multi-slot scheduling, n is larger than 1

· N_ending_symbol: the index of the last symbol in the last slot of the scheduled PUSCH
· N_PDCCH_symbol: the index of the last symbol of the PDCCH for UL grant
· slot duration and symbol duration could be derived from the applied numerology
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Figure 1. Illustration of UL latency (“Time”) for LCP restriction

For example, considering slot-based scheduling, i.e. n is 1 and ending symbol is 14, then “Time” is K2* slot duration plus the residual time in the first slot after PDCCH decoding. The calculation result is aligned with the agreement in RAN1#86bis [3] that for slot-based scheduling NR support UL assignment in slot N and corresponding uplink data transmission in slot N+K2.
Proposal 3. Time information for LCP restriction is calculated as follows.
“Time”= (K2+n-1)*slot duration + (N_ending_symbol – N_PDCCH_symbol)* symbol duration,
where

· K2: Given UL assignment in slot N, corresponding UL data transmission starts in slot N+K2
· n: the number of aggregated slots. For one-slot scheduling, n is 1; while for multi-slot scheduling, n is larger than 1

· N_ending_symbol: the index of the last symbol in the last slot of the scheduled PUSCH

· N_PDCCH_symbol: the index of the last symbol of the PDCCH for UL grant

· slot duration and symbol duration could be derived from the applied numerology

To model LCP restriction, we think abstraction is needed to simplify the RRC configuration for LCP restriction per LCH. If a LCP-related parameter has no correlation with other LCP parameters, it can be abstracted individually, e.g. use SCS index to abstract detailed SCS configuration. In contrast, if several LCP-related parameter are correlated, we could abstract them jointly, e.g. use “Time” to represent for the joint impact of related physical configuration on latency.
Proposal 4. Abstract LCP parameters in MAC and/or PHY to simplify RRC configuration for LCP restriction per logical channel.
3 Conclusions
In this contribution, we discuss the remaining issues for LCP modelling. We have the following proposals.
Proposal 1. Except for Sub-Carrier Spacing, Cell, “Time”, and transmission mode no further parameters are required for LCP restriction.
Proposal 2. “Time” for LCP restriction means the latency between when UE receives a UL grant and when UE completes data transmission in the granted PUSCH.
Proposal 3. Time information for LCP restriction is calculated as follows.
“Time”= (K2+n-1)*slot duration + (N_ending_symbol – N_PDCCH_symbol)* symbol duration,
where

· K2: Given UL assignment in slot N, corresponding UL data transmission starts in slot N+K2

· n: the number of aggregated slots. For one-slot scheduling, n is 1; while for multi-slot scheduling, n is larger than 1

· N_ending_symbol: the index of the last symbol in the last slot of the scheduled PUSCH

· N_PDCCH_symbol: the index of the last symbol of the PDCCH for UL grant

· slot duration and symbol duration could be derived from the applied numerology

Proposal 4. Abstract LCP parameters in MAC and/or PHY to simplify RRC configuration for LCP restriction per logical channel.
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