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1 Introduction
In RAN1 discussions, the following agreements and working assumptions on UL transmission without grant aspects were made [1-3]:

	Agreement:
· A UE shall not transmit anything on configured resources for UL transmission without UL grant when there is no transport block to transmit.
· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 

Agreement:
· Multiple resource configurations for UL tx without UL grant can be configured to a UE 

· For UL tx without UL grant, the same resource configuration is used for K repetitions for a TB including the initial transmission
Working Assumption:
· For UL transmission without UL grant, for a TB transmission with K repetitions 

· The repetitions follow an RV sequence and it is configured by UE-specific RRC signalling to be one of the following: 

· Sequence 1: {0, 2, 3, 1}

· Sequence 2: {0, 3, 0, 3}

· Sequence 3: {0, 0, 0, 0}


In this contribution, we discuss how to recognize the RV value within the set of repetitions at the gNB.
2 Discussion
In the e-mail discussion [3], three RV sequences were agreed as a working assumption. If the configured RV sequence is {0,2,3,1} or {0,3,0,3}, one issue is how to recognize the RV value at gNB. When the UE has no transport block to transmit without grant, the UE doesn’t transmit anything on configured resource. Furthermore, it is possible that the UE transmits in the UL without grant, but that transmission is not detected at the gNodeB. This leads to an ambiguity at the gNB receiver about which RV applies to any UL transmission without grant. 
To resolve this ambiguity, a linkage between the RV value and the occasion of resources can be used. For example, an RV value is linked to each occasion of resource and the linkage is configured by RRC, as per figure 1. In this figure, the RV used is linked to the time (relative to a periodicity) at which the UL transmission without grant is transmitted. Hence the gNB can recognize the RV value from received resource.
Furthermore, the location in time (relative to the periodicity) of the initial transmission of the K repetitions should be fixed in this case. If the initial transmission were allowed to start anywhere, the gNB cannot recognize RV index of the other repetition. Figure 1 shows operation according to this rule: the initial transmission (RV = 0) of K=4 repetitions is always transmitted at the fixed location of the start of the periodicity
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Figure 1. Linkage between the RV value and the occasion of resources
If the initial transmission location is fixed, latency should be considered. If data transmission enters the UE’s transmit buffers after the start of the periodicity shown in Figure 1, the UE should wait the start of the next period, where initial transmission occasion of resource exists. This causes a latency increase.

This latency issue can be solved by the use of multiple resource configurations. Figure 2 shows one example. If the UE requires low latency, the gNB configures multiple resources for UL transmission without grant, where each resource configuration has a different timing of the initial transmission in the different frequency resources (i.e. the periodicities of Figure 1 are offset in the different frequency resources in Figure 2). By selecting an appropriate resource from the configured multiple resources for transmission, latency can be reduced.
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Figure 2. Multiple resource configurations for latency reduction
As another alternative, linkage between the RV value and DMRS Sequence is suggested. For example, the gNB configures four DMRS sequences which link to four RV values for one UE. The gNB can then recognize the RV value from detected DMRS sequence. This method doesn’t need to have a fixed initial transmission location. The UE can start to transmit on any configured resource, therefore low latency can be achieved.
On the other hand, the number of DMRS sequences and miss-detection of the DMRS sequence will be a problem. For UL transmission without grant, the DMRS sequence is also considered to be used for to signal the identity of the UE. This means that the number of DMRS sequences needs to be equal to (the number of UEs that are configured to transmit on the same time/frequency resource) * (the number of RVs within the RV pattern). In the future, UL transmission without grant may also be used for mMTC. In that case, more UEs may transmit on the same time/frequency resources than for the URLLC case.

Furthermore, if the number of DMRS sequence increases, the possibility of DMRS sequence miss-detection would also increase. Miss-detection of the DMRS sequence leads to corruption of the UE identification process. If UE identity miss-detection occurs, the gNB will transmit an UL grant (for re-transmission) to the wrong UE. This leads to retransmission ambiguity. Therefore, we propose the following;
Proposal 1: For UL transmission without grant, the RV value should be linked to the occasion of resources within the set of K repetitions.

Proposal 2: For UL transmission without grant, initial transmission location within K repetitions should be fixed.
3 Conclusions
In this contribution, we have discussed how to detect the RV sequence within the repetition at gNB. The following proposals are made:
Proposal 1: For UL transmission without grant, the RV value should be linked to the occasion of resources within the set of K repetitions.

Proposal 2: For UL transmission without grant, initial transmission location within K repetitions should be fixed.
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