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1 Introduction
A Release 15 work item “Ultra Reliable Low Latency Communication for LTE” was approved in RAN#75, and the last WID in [1] has the following objectives:

	Phase 2 (from Nov 2017)

· Identify solutions to improve communication reliability under different latency constraints for connected mode UEs having a valid timing advance setting, considering that differences in selected high level techniques between NR and LTE should be justified.

· Consider improvements to fulfil the targets in the following areas

· On the physical layer [RAN1, RAN2, RAN4]

· Control channels

· Data channels

· Scheduling procedure

· CSI measurements
· Efficient resource sharing with legacy or non-URLLC UEs

· On higher layers [RAN2]

· Data duplication. Solution will be based on PDCP duplication discussed in NR WI for LTE-NR Dual Connectivity.
· The mechanism should be applicable on top of LTE 1 ms TTI as well as shortened TTI

· Specify the most promising identified solutions for ultra reliable and low latency LTE communication for data channels and associated control channels and procedures, based on the outcome of Phase 1, targeting connected-mode UEs having a valid timing advance setting [RAN1, RAN2, RAN4]

· For the specified solutions introduce necessary UE and base station core requirements [RAN4]


In [2] we provide latency analysis and propose to support UL grant-free for LTE URLLC. In this paper we discuss the impacts of UL-grant free from RAN2 perspective.

2 Discussion

RAN1 has got several agreements on UL grant-free in NR and sent LS to RAN2 to inform these agreements in [3]. Two types of UL grant-free transmission have been agreed: Type 1 grant-free and Type 2 grant-free.
	–
Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 

–
Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant


Although there is no clear definition on the use cases for these two types of grant-free, in our understanding they can be used for different scenarios and should be supported both. Type 1 UL grant-free can be mainly used for event driven sporadic traffic, while Type 2 UL grant-free can be mainly used for periodic traffic such as VoIP.
Proposal 1: The two types of UL grant-free (i.e. Type 1 and Type 2) in NR are supported for LTE URLLC.
In RAN2 the grant-free related agreements are not so much. The general configuration principle for Type 1 grant-free and the following agreements for Type 2 grant-free are achieved:
· Implicit release of UL SPS resources is not supported
· Skipping SPS grant is mandated in NR regardless of SPS periodicity
· UL/DL SPS configuration can be configured and activated simultaneously on both PCell and PSCell. SPS can be configured for a SCell. FFS if it is restricted to a single configuration or can be allowed on multiple SCells.
However whether these agreements are reused for LTE URLLC should be further checked. For example, regarding the SPS configuration on a SCell, the details are not clear and needs further discuss.
According to the RAN1 agreements, the same TA adjustment procedure/mechanism (including expiration of TA timer) is applied to UL transmission with and without UL grant. If the TA timer does not expire, grant-free transmission is based on the maintained NTA value. Upon expiry of associated TA Timer, currently MAC entity will perform a consequent behaviours e.g. flush all HARQ buffer and clear uplink grant etc. For HRLLC service, if the configured grants are cleared as in current LTE then the reconfiguration delay of the resource is high when HRLLC data arrives. Therefore the detailed behaviours of MAC entity when TA Timer is expired can be further discussed.
Observations 1: When a TA timer expires, the current behaviors of MAC entity may cause reconfiguration delay for URLLC service.
Currently SPS resource is configured per UE. In RAN2#97bis, RAN2 agreed that From RAN2 point of view it would be beneficial to be able to share “SPS/grant free” UL resources amongst different UE Mechanism to identify the UE for collision resolution purpose may be needed. The details can be discussed in RAN1.” However in our understanding HARQ procedure also needs to be discussed in RAN2, e.g. whether new transmission or retransmission is always be transmitted on the UL grant-free, HARQ ID determination with/without repetition, the position of initial transmission is fixed or not etc. In addition if SPS is configured, SR will not be triggered. For UL grant-free, when grant-free is configured whether SR will triggered needs to be discussed.
Proposal 2: RAN2 to further discuss RAN2 impacts (e.g. TA Timer handling, HARQ, SR etc.) of UL grant-free.
3 Conclusion and Proposals
In this contribution, we discussed the potential RAN2 impacts of UL grant-free transmission. Based on the above analysis, we make the following observations and proposals:
Proposal 1: The two types of UL grant-free (i.e. Type 1 and Type 2) in NR are supported for LTE URLLC.
Observations 1: When a TA timer expires, the current behaviors of MAC entity may cause reconfiguration delay for URLLC service.
Proposal 2: RAN2 to further discuss RAN2 impacts (e.g. TA Timer handling, HARQ, SR etc.) of UL grant-free.
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