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Introduction
[bookmark: OLE_LINK1]In RAN1 #88 meeting, some agreements for UL URLLC scheduling were reached as follows:

	Agreements:
For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
If an UL grant is successfully received for a slot/mini-slot for the same TB
FFS: How to determine the grant is for the same TB
FFS: An acknowledgement/indication of successful receiving of that TB from gNB
The number of repetitions for that TB reaches K
FFS: Whether it is possible to determine if the grant is for the same TB
Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)
Note that other termination condition of repetition may apply



In RAN2 #97bis meeting, some agreements for grant-free and SPS were reached as follows:

Agreements on grant-free
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]=>	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.  

Agreements on SPS:
-	Like in legacy LTE, at least SPS period is configured by RRC.  FFS how frequency resources, MCS, etc., for SPS are provided to the UE depends on RAN1 discussion. 
-	UL skipping for dynamic grant should be configurable.  FFS if UL skipping for SPS is configurable
-	Working assumption:  Like in LTE, DRX behaviour with SPS UL should be to restart inactivity timer when UL data is transmitted, and not to restart when SPS UL grant is not used. This behaviour depends on outcome of DRX design.

In this contribution, we discuss some potential aspects of UL grant-free transmission for URLLC.
Discussion
From previous meetings agreements, it would be beneficial to be able to share “SPS/grant free” UL resources amongst different UEs. And mechanism to identify the UE for collision resolution purpose may be needed. Sharing UL resource by multiple users could improve the spectrum efficiency significantly. On the other hand, the conflicts of resource selection between different users will become inevitable, especially with a large number of users, which may result in that the data transmission could not be received by gNB successfully.

[bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK22][bookmark: OLE_LINK23]In addition, it has been agreed in RAN1 AH NR meeting that for an UL transmission scheme without grant, at least semi-static resource (re-)configuration is supported. Under this background, how to allocate the UL grant-free resource appropriately is a very important problem. If the resource allocated for UL grant-free far exceeds the resource demand where there are few UEs, it might result in the resource waste. Conversely, the resource “shortage” or collision would occur if there are massive users with less resource. 

[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK27][bookmark: OLE_LINK28]In order to solve the grant-free resource “shortage” problem and reduce the probability of resource collision, some UEs whose delay requirements are not so strict should be switched to use the grant-based resource to transmit. Specifically, the status of the UL grant-free resource utilization could be measured by a statistic with respect to resource utilization or another statistic about load, and the detailed statistic is FFS. Setting up a threshold policy to dynamically balance load or resource utilization of the UL grant-free resource, and if the resource usage (load) statistic of the grant-free resource exceeds the predefined resource usage (load) threshold, it would be beneficial to switch some UEs from the grant-free resource to the grant-based resource, which would significantly decrease the resource collision. 

Proposal 1: The switching mechanism from utilizing the grant-free resource to grant-based resource for UEs should be supported.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]
Apart from the switching mechanism mentioned above, there is another situation where the grant-free resource is over allocated which may results in the waste of resource with few UEs. In this case, it should be supported to reconfigure the UL grant-free and grant-based resources to adapt the load or resource utilization. To be specific, according to the agreed in RAN1 AH NR meeting that for an UL transmission scheme without grant, higher-layer signalling could be similar to Rel-8 LTE SPS. Hence, the SPS resource reconfiguration mechanism should be a baseline for grant-free resource reconfiguration. By reconfiguring both the grant-free resource with low load or resource utilization and the grant-based resource, the spectrum efficiency could be improved obviously.

Proposal 2: In order to improve the spectrum efficiency, resource reconfiguration should be supported for the grant-free and the grant-based resources respectively.
Conclusions
In this document, we discussed the UL grant-free transmission for URLLC. Some proposals are listed as follows:
Proposal 1: The switching mechanism from utilizing the grant-free resource to grant-based resource for UEs should be supported.
Proposal 2: In order to improve the spectrum efficiency, resource reconfiguration should be supported for the grant-free and the grant-based resources respectively.
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