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Introduction
The following agreements have been reached in RAN1#89 ‎[1]: 
	· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signalling;
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied; 
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.


In this contribution, we discuss technical details of SPS/grant-free transmission in NR. 
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General aspects
In semi-persistent scheduling in LTE, the periodicity of the resources that is being assigned for UL transmission is configured by RRC configuration, while resource allocation in frequency, MCS and activation/de-activation is signalled in L1. The advantage of L1 signalling is the flexibility of the method in resource allocation and link adaptation and the possibility of deactivating a UE that does not need the SPS resources. 
According to the latest agreement related with the SPS/grant-free transmission, all configurations can be semi-statically configured by RRC without PDCCH. If network configures, then L1 signalling can also be used to activate, deactivate and/or modify the parameters, and the resulting behaviour is the same as LTE SPS. 
It is beneficial to have the same framework for both UL SPS and UL grant-free transmission, but it is up to RAN2 to discuss and come up with the general framework and terminology. 
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Power control and TA
Another issue that has been discussed in relation to SPS/grant-free transmission has been UL power control.  In UL transmission with grant, UE power can be adjusted using TPC. However, in SPS/grant-free transmission the UE has to rely on the open loop power control which is based on the measure path loss at the UE. In addition to that the UE can use accumulated TPC command in an earlier granted transmission. Also, other methods to improve the open loop power control should be investigated.

Open loop and closed loop power control from the dynamic UL grant is assumed. Other methods to enhance power control on top of this could potentially be investigated.

Also in UL transmission with grant, UL synchronization is updated by using TA command in the MAC message. However, in LTE it should be possible to adjust the TA according to the received downlink frame of the reference cell as in the text below from TS 36.133:
"When it is not the first transmission in a DRX or eDRX_CONN cycle or there is no DRX or no eDRX_CONN cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission or it is not the first transmission after RACH-less handover, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied.  "

In SPS/grant-free transmission, the TA can be updated in a similar manner without a need for the TA command.
In addition, according to MAC protocol specification in LTE (36.321), when a timeAlignmentTimer expires, any configured downlink assignments and uplink grants is cleared:
when a timeAlignmentTimer expires:
-     if the timeAlignmentTimer is associated with the pTAG:
-     flush all HARQ buffers for all serving cells;
-     notify RRC to release PUCCH for all serving cells;
-     notify RRC to release SRS for all serving cells;
-     clear any configured downlink assignments and uplink grants;     
This means that if the UE moves out of TA it should release the resources, and it is expected that this is the case for NR as well. Which means that no special handling of TA is needed for SPS/grant-free transmission. 
Special handling for TA adjustment for SPS/grant-free transmission is not needed.
Conclusion
Based on the discussion in section 2 we propose the following: 
1. It is up to RAN2 to discuss and come up with the general framework and terminology
UE identification can be done based on DMRS without impacting the DMRS design.
Open loop and closed loop power control from the dynamic UL grant is assumed. Other methods to enhance power control on top of this could potentially be investigated.
special handling for TA adjustment for SPS/grant-free transmission is not needed.
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