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1 Introduction

In the RAN2 #99 meeting, the following agreements on the LCP procedure were made [1]: 
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

This contribution discusses whether LCP restriction should have additional parameters.
2 Discussion  
It has been agreed that SCS and carrier index should be included in the LCP procedure. We believe two additional parameters should be included in the LCP restriction: transmission mode and transmission latency. 
2.1.1 Transmission mode

By transmission mode, we mean whether a grant (either dynamic or pre-configured) is dedicated or shared (aka contention-based). We believe different LCP restriction rules should be applied to a dedicated grant and a shared grant, even if they are on the same numerology and carrier. The reasons are as follows.
A key difference between a shared grant and a dedicated grant is that the former allows contention. To maintain efficient use of these shared resource, it is important to avoid contentions. Otherwise, its reliability would degrade and overall latency would increase, diminishing its benefits. 
If shared resources are pre-configured to support low-latency services such as URLLC, then managing contention is even more critical. To do that, services that do not have stringent latency requirements such as eMBB should be restricted from sharing the same resources, even when there is no data from URLLC. Because otherwise eMBB data could collide with URLLC data from other UEs, which may not matter much for the eMBB data but is much costly for URLLC. 
On the other hand, sharing spare resource on a dedicated grant is a good idea, because it is not shared with other UEs. If there is no data from high-priority services (e.g. URLLC), then the grant can be used by other low-priority services which have data to send. This sharing improves resource utilization and yet does not have any negative impact.

By the above comparison, we can clearly see that network should have the option to map different sets of logical channels to dedicated and shared grants. Therefore, the LCP restriction should include the transmission mode of a grant, which indicates whether a grant is dedicated or shared.
Transmission latency
By transmission latency, we mean the total latency from the time when a grant is passed to MAC to the time when the TB is sent. Note that for a dynamic grant, this total latency is the sum of the transmission duration of the TB and K2 (if the grant is passed to MAC immediately after it is received).
Transmission latency matters to delay sensitive services, because UE needs that information to decide if the delay budget of its data can be met. For example, suppose a grant is sent on a 60Hz numerology whose slot duration is 250us. If its K2=2, then the total transmission latency = (K2+1) * 250 usec = 750 usec, which may be too long for services with 1msec delay requirements and hence cannot be used by them.
To use this transmission latency, we expect network configures a latency threshold for each logical channel, which represents the maximum transmission latency acceptable for that logical channel. When a grant is received, those logical channels whose latency thresholds are shorter than the total transmission latency of the grant should be excluded from the LCP procedure for that grant. 
Lastly, we do not think other types of “times” discussed in the past few meetings, such as coreset periodicity, are relevant to LCP restriction, because they are not related to data transmission. And we do not think K2 or TB duration alone can accurately captures the latency requirement relevant to the LCP restriction procedure. They should be passed from PHY to MAC, but it is their sum that is used in the LCP restriction procedure.
Proposal 1.
In addition to SCS and carrier index, LCP restriction should include the following two parameters:
· Transmission mode, which indicates whether a grant is dedicated or shared;

· Transmission latency, which is the time from when a grant is indicated to MAC to the time when the TB is sent (i.e. K2 + duration of the TB). 
3 Summary
Based on the above discussions, we recommend RAN2 to discuss the following observation and proposals: 
Proposal 1. In addition to SCS and carrier index, LCP restriction should include the following two parameters:
· Transmission mode, which indicates whether a grant is dedicated or shared;

· Transmission latency, which is the time from when a grant is indicated to MAC to the time when the TB is sent (i.e. K2 + duration of the TB). 
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