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1 Introduction

In RAN2#98 meeting, we discussed about what parameters MAC needs to be aware of in order to perform LCP and achieved the following agreement [1]. 
Agreements
1.
For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.   Exact parameters are FFS.  

In RAN2#AH meeting, we further discussed this issue and confirmed at least numerology and TTI length are taken into account for LCP restriction shown as below [2]. 

Agreements:

1.
At least numerology and TTI length are included/taken into account for restriction for LCP.  

FFS if any other parameters need to be considered for LCP

FFS how LCP is modelled

FFS how the UE processes multiple UL grants and what parameters need to be visible to the MAC

In RAN2#99 meeting, the following agreements were made and some FFSs were left behind [3].
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).
In this contribution, we will give detailed analysis on the definition of “Time” and further discuss what other parameters need to be considered for LCP. 
2 Discussion
2.1 Time definition
According to the agreements achieved in RAN2 #99 meeting, time should be considered for LCP restrictions. However, the detailed definition of “Time” is FFS. Actually the motivation to consider “Time” when performing LCP is to satisfy the latency requirements of some services, e.g. URLLC. Therefore, in order to define “Time”, we think the following parameters should be taken into account.

Firstly, the PUSCH transmission duration, i.e. TTI length should be included. This is because the PUSCH transmission duration determines the minimum time unit to transmit the data. For instance, the URLLC service with very stringent latency requirement may not be suitable to use the resource with long PUSCH transmission duration (e.g. 1ms), as the transmission time alone will already take 1ms. 

Secondly, the latency for scheduling includes not only the PUSCH transmission duration of the scheduled resource, but also the interval between the received UL assignment and the corresponding UL transmission. As shown in Fig.1, after receiving the UL grant, UE cannot transmit the data on the grant until K2 ms later. 
Observation 1: UL transmission latency includes both the PUSCH transmission duration of the scheduled resource and the interval between the UL assignment and the corresponding UL transmission. 
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Fig.1 UL scheduling 

In LTE, this interval (K2) is fixed to 4 ms. However, in NR, according to RAN1 agreements shown as below, this interval is configured by high layer and is indicated by a field in the DCI from a set of values. 
	Agreements(RAN1 Adhoc#1701):
· Timing between DL assignment and corresponding DL data transmission is indicated by a field in the DCI from a set of values 
· The set of values is configured by higher layer
· Timing between UL assignment and corresponding UL data transmission is indicated by a field in the DCI from a set of values
· The set of values is configured by higher layer
· Timing between DL data reception and corresponding acknowledgement is indicated by a field in  the DCI from a set of values
· The set of values is configured by higher layer
· Timing(s) is (are) defined at least for the case where the timing(s) is (are) unknown to the UE

· FFS the value for the timing


Observation 2: In NR, the interval between the UL assignment and the corresponding UL transmission is configured by high layer signalling and indicated in DCI.
Although the exact values for this interval has not been agreed yet, it can be imagined that different values for the interval lead to different latency, and some values for this interval may not be able to meet the latency requirement of some logical channels. Therefore, in order to meet the latency requirement of some logical channels for some services, LCP should consider not only the PUSCH transmission duration but also the interval value between the UL assignment and the corresponding UL transmission.
Proposal 1: “Time” includes the PUSCH transmission duration as well as the interval between the UL assignment and the corresponding UL transmission.
In addition, some companies proposed to consider the PDCCH monitoring periodicity when defining “Time” [4]. This is because the monitoring occasion also has impact on latency. Actually, all parameters that are under discussion are used to select LCHs when performing LCP upon reception of an uplink grant. However, the PDCCH monitoring occasion has no impact on LCP since this parameter determines the duration of adjacent two uplink grants but LCP is a procedure after the uplink grant is received. In addition, the PDCCH monitoring occasion has no relation with K2 and PUSCH transmission duration, i.e. a shorter PDCCH monitoring occasion does not mean a shorter K2/PUSCH duration. Therefore, we do not think this PDCCH monitoring periodicity should be considered when defining “Time”.   
Proposal 2: PDCCH monitoring periodicity is not considered when defining “Time”.
2.2 Transmission mode 
Apart from the parameters already agreed, some other parameters were also mentioned during the email discussion, e.g. transmission mode. It makes sense to limit the contention-based GF resource to URLLC service to lower the probability of collision. We have a companion paper to analyse this in detail and based on the discussion in [5], we propose that:
Proposal 3: When performing LCP, the transmission mode of the uplink grant needs to be considered.
2.3 Clarification on cell
In RAN2#98 meeting, it was agreed that logical channels for a duplicated radio bearer should be linked to different carriers, so that duplicated data can be transmitted on different carriers. According to RAN2#99 meeting agreements, the cell parameter is considered for LCP restriction due to the introduction of data duplication. Given that the carrier frequency is only necessary when UE is configured with duplicate bearers, it should be optionally indicated from PHY to MAC, i.e. upon configuration of duplicated bearers. Therefore, we propose RAN2 to clarify that cell information is delivered from PHY to MAC only when the UE is configured with duplicated bearers. 
Proposal 4: Cell information is delivered from PHY to MAC only when UE is configured with duplicated bearers. 
3 Conclusion and Proposals
This contribution discusses the definition of “Time” and what other parameters need to be considered for LCP, we have the following observations and proposals:

Observation 1: UL transmission latency includes both the PUSCH transmission duration of the scheduled resource and the interval between the UL assignment and the corresponding UL transmission. 
Observation 2: In NR, the interval between the UL assignment and the corresponding UL transmission is configured by high layer signalling and indicated in DCI.
Proposal 1: “Time” includes the PUSCH transmission duration as well as the interval between the UL assignment and the corresponding UL transmission.

Proposal 2: PDCCH monitoring periodicity is not considered when defining “Time”.

Proposal 3: When performing LCP, the transmission mode of the uplink grant needs to be considered.
Proposal 4: Cell information is delivered from PHY to MAC only when UE is configured with duplicated bearers. 
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