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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The design targets for URLLC are as follows[1]:
· Reliability: A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for X bytes (e.g., 20 bytes) with a user plane latency of 1ms.
· Latency: For URLLC the target for user plane latency should be 0.5ms for UL and 0.5ms for DL.
For the reliable transmission, some aspects should be considered. In this contribution, we discuss reliability of configured grant transmission and power control issue for URLCC.
2. Discussion
2.1. [bookmark: OLE_LINK3]Reliability of configured grant transmission
According to current agreements, a UE shall start the initial transmission of a TB at the first transmission occasion of the K repetitions when RV sequence {0, 2, 3, 1} is configured. In this case, UE needs to wait for an available first transmission occasion to start the initial transmission for a TB. Although transmitting K repetitions is useful to ensure the reliability, additional latency may be introduced for a TB depending on the packet arrival timing. 
To meeting the requirement of low latency, a UE can be configured with RV sequence {0, 0, 0, 0} such that UE can start the initial transmission of a TB at any of the transmissions occasions of the K repetitions when K is less than 8. However, UE needs to terminate the repetition of a TB at the last transmission occasion within the period P, regardless of the start occasion of the initial transmission. In this case, low latency can be achieved by flexible starting occasion while reliability cannot be guaranteed. For example, a TB starting from the third transmission occasion of period P could only repeat for 2 transmission when assuming K=4. Therefore, the QoS of transmission on configured grant varies depending on the packet arrival timing, which is not expected for URLLC.
[bookmark: _GoBack]For URLLC traffic, both low latency and high reliability need to be satisfied. Therefore, it is important for a UE to start the transmission for a TB and repeat always for K transmissions. If flexible starting occasion for a TB is adopted, the K repetitions may cross the boundary of transmission bundle within the period P, when UE repeats always for K repetitions for the TB. For such case, the HARQ process ID determination may be difficult for K repetitions crossing two different periods of transmission occasions. According to current agreement, HARQ process ID is associated with the bundle within period P and the HARQ process IDs for two neighboring transmission bundle in different periods are different. In result, the K repetitions across two transmission bundle may have two different HARQ process ID. There will be an issue when the repetitions for a TB within the first bundle are not detected. It could cause mistake of the HARQ ID determination between gNB and UE. 
To address the ambiguity of HARQ determination, when K repetitions for a TB would cross two different periods of transmission occasions, HARQ ID for the K repetitions is determined based on the starting occasion of the initial transmission of the TB and HARQ ID is transmitted together with data. To be specific, part of configured grant resources is reserved for necessary control information transmission. The reserved resources for control information on configured grant are preconfigured. After HARQ ID is determined, the HARQ ID is separately encoded from data. Then the determined HARQ ID information for the K repetitions is mapped onto the reserved resources of each repetition. In such case, gNB can distinguish whether the K repetitions in two periods of transmission occasions are associated with the same TB or not by using the HARQ ID transmitted from UE.
Proposal 1: 
· For configured grant UL transmission, a UE may repeat always for K repetitions for a TB.
· HARQ ID transmitted together with data can be considered.
2.2. UL Power control 
In RAN1 92# meeting[2], some agreements on power control are achieved as follows:
	Agreement:
For the case of PUSCH with grant for DCI 0_0 and DCI 0_1 with no SRI field in uplink grant, at least the following is supported
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0  of pusch-pathloss-Reference-rs (i.e., q_d =0), if only one DL RS for path loss is configured
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-pusch-alpha-setconfig (i.e., j=2), if only one entry of p0-pusch-alpha-setconfig is configured for PUSCH transmission with grant;
· Closed loop index l=0
Note that depending on the further agreement on the MIMO session, additional mapping rules for {j, q_d, l} for the PUSCH with grant and no SRI field in uplink grant can be considered.

Agreement:
For the case of PUCCH without PUCCH-Spatial-relation-info, at least the following is supported
· DL RS for PL estimation is given by, the RS corresponding to pucch-pathlossreference-index=0  of pucch-pathloss-Reference-rs (i.e., q_d =0), where only one DL RS for path loss is configured
· P0 is given by, the values corresponding p0setindex =0 of p0-pucch-set (i.e., q_u=0), where only one entry of p0-pucch-set is configured;
· FFS: Closed loop index l=0



Based on previous agreements, SRI trigger state can be used to indicate P0/alpha(j), pathloss reference(q_d) and close loop process(l) if SRI field is present. However, when more than one set of  PC parameter set are configured by higher layer and SRI field is not present, how to indicate P0/alpha(j), pathloss reference(q_d) and close loop process(l) have not determinded yet. 
One possible solution is to predetermine one set of PC parameters used for the case without SRI configured, however, this may not satisfy all cases, for example power control cannot be adapted to the different reliability requirment for PUSCH transmissions for different logical channels, i.e. eMBB and URLLC. Therefore, service/logical channel dependent power control parameter determination should be supported. To achieve the above, implicit or explicit indicates PC parameters can be considered for the case without SRI indication. In an implicit way, UE can determines PC parameters based on service type or transmission format. In an emplicit way, an indication field should be additionally introduced to indicate which set of PC parameters can be used. 
Proposal 2:
· One of the following alternatives can be supported for P0/alpha(j), pathloss reference(q_d) and close loop process(l) indication,
· Alt1: UE determines UL power control parameters based on the service type (determine by LCP procedure logical channel priority) that is carried on the PUSCH.
· RRC configured the linkage between logical channel and power control parameter set
· Alt2: UE determines UL power control parameters based on transmission format (e.g. transmission duration) for the PUSCH.
· RRC configured the linkage between transmission format and power control parameter set.
· Alt3: UE determines UL power control parameters based on explicit indication in UL grant for PUSCH.
· RRC configured the linkage between explicit indication states and power control parameter set.
Similar to grant-based PUSCH transmission which is not indicated by fallback DCI and SRI field is not present, when PUCCH-Spatial-relation-info is not configured, implicit or explicit indication PC parameters also should be supported.
Proposal 3:
· In the case of PUCCH-Spatial-relation-info is not configured, one of the following alternatives can be supported for P0(q_u), pathloss reference(q_d) and close loop process(l) indication,
· Alt1: UE determines UL power control parameters based on the service type/logical channel which the UCI carried on the PUCCH is associated with.
· RRC configured the linkage between logical channel and power control parameter set.
· Alt2: UE determines UL power control parameters based on transmission format for the PUCCH.
· RRC configured the linkage between transmission format and power control parameter set.
· Alt3: UE determines UL power control parameters based on explicit indication in DL grant for PUCCH.
· RRC configured the linkage between explicit indication states and power control parameter set.
3. Conclusion
In the contribution, we investigate the configured grant UL transmission repetition and power control for URLLC, and propose that,
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1: 
· For configured grant UL transmission, a UE may repeat always for K repetitions for a TB.
· HARQ ID transmitted together with data can be considered.
Proposal 2:
· One of the following alternatives can be supported for P0/alpha(j), pathloss reference(q_d) and close loop process(l) indication,
· Alt1: UE determines UL power control parameters based on the service type (determine by LCP procedure logical channel priority) that is carried on the PUSCH.
· RRC configured the linkage between logical channel and power control parameter set
· Alt2: UE determines UL power control parameters based on transmission format (e.g. transmission duration) for the PUSCH.
· RRC configured the linkage between transmission format and power control parameter set.
· Alt3: UE determines UL power control parameters based on explicit indication in UL grant for PUSCH.
· RRC configured the linkage between explicit indication states and power control parameter set.
Proposal 3:
· In the case of PUCCH-Spatial-relation-info is not configured, one of the following alternatives can be supported for P0(q_u), pathloss reference(q_d) and close loop process(l) indication,
· Alt1: UE determines UL power control parameters based on the service type/logical channel which the UCI carried on the PUCCH is associated with.
· RRC configured the linkage between logical channel and power control parameter set.
· Alt2: UE determines UL power control parameters based on transmission format for the PUCCH.
· RRC configured the linkage between transmission format and power control parameter set.
· Alt3: UE determines UL power control parameters based on explicit indication in DL grant for PUCCH.
· RRC configured the linkage between explicit indication states and power control parameter set.
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