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Introduction
In the RAN1 #91 meeting，the following agreements on UL transmission without grant were reached [1].
Agreements:
· For UL transmission without UL grant,      
· The n-th transmission occasion of a K repetitions is associated with the (mod(n-1,4)+1)-th value in the configured RV sequence {RV1, RV2, RV3, RV4}, where n=1, 2, …, K.
· [bookmark: OLE_LINK2]For RV sequence {0, 2, 3, 1},
· The initial transmission of a TB shall start at the first transmission occasion of the K repetitions.
· For RV sequence {0, 3, 0, 3},
3. The initial transmission of a TB can start at any of the transmission occasions of the K repetitions that are associated with RV=0.
· For RV sequence {0, 0, 0, 0},
4. The initial transmission of a TB can start at any of the transmission occasions of the K repetitions when K=1, 2 or 4;
4. The initial transmission of a TB can start at any of the transmission occasions of the K repetitions, except the last transmission occasion when K=8.
· For any RV sequence, repetition end at the last transmission occasion within the period P.
· Note: The transmission occasion (TO) refers to the time domain resource allocation of one repetition in an aggregation with factor K where the aggregated transmission occasions start in resources configured by the offset and the period.
Agreements:
· [bookmark: OLE_LINK3][bookmark: _GoBack]For UL transmission without UL grant, the initial transmission of the K repetitions of a TB can start at any configured transmission occasion within a period P, and repetitions end at the last transmission occasion within the period P, when the UE is configured with RV sequence of {0,0,0,0} , 
· Frequency hopping offset(s) in frequency domain is/are explicitly configured by UE-specific RRC signaling
· Explicit frequency hopping flag is included into DCI format scheduling/activating UL transmission 
· If the frequency hopping flag is enabled, the following number of hopping bits are taken from the resource allocation Type 1 indication field:
· 1 bit: if the active BWP less than X1 PRB
·   To indicate one of two RRC configured offsets
· 2 bit: if the active BWP is larger or equal than X1 
·   To indicated one of four RRC configured offsets
· The value of X1 is fixed in the spec with a value of [50]
In this contribution, we discuss the remaining issues of UL transmission without grant where we focus on frequency hopping and interaction with SFI for UL transmission without grant.
UL transmission without grant
Frequency hopping for inter-transmission occasion
In the RAN1#91 meeting, it was agreed that hopping offsets are RRC signaled for both grant-based, Type 1 and Type 2 UL transmission without grant. And intra-slot and inter-slot FH will not be enabled at the same time for a given carrier. However, hopping across transmission occasion was not fully discussed. As listed in TS 38.214, the start location of the initial transmission of a TB is configured by the transmission occasion and RV sequence. So it is natural to design the frequency hopping pattern based on the configured RV sequence. 

· For RV sequence {0, 0, 0, 0}, the inter-transmission occasion hopping is shown in Figure 1.
Because the initial transmission of a TB may start at any of the transmission occasions of the K repetitions, except the last transmission occasion when K = 8, and in order to obtain frequency diversity gain, we propose that all the odd transmission occasions have the same frequency domain and all the even transmission occasions are in the same frequency domain.


Figure 1 Frequency hopping pattern for RV {0, 0, 0, 0}.
· For RV sequence {0, 3, 0, 3}, the start location of the initial transmission may be any of the transmission occasions are associated with RV = 0. Figure 2(a) and Figure 2(b) give the examples of inter-transmission hopping pattern for this case.
If there are two transmission occasions in a hop, it can realize DMRS sharing and reduce the transient period times of power on/off. And if K equals to 2, frequency hopping should be configured to be the same as RV = sequence {0, 0, 0, 0}.
As seen in Figure 2(b), take K = 4 as an example. When the initial transmission arrives at the third transmission occasion, these two transmissions can get the benefit of frequency diversity.
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 (b)
Figure 2 Frequency hopping pattern for RV {0, 3, 0, 3}.
· For RV sequence {0, 2, 3, 1}, UE should wait for the first transmission occasion of K repetitions to transmit the UL data transmission without grant. Considering the possible values of the repetition are 4 or 8, the inter-transmission occasion hopping may be configured by either of the following two possible solutions.
In case of K = 4, frequency hopping is configured at after the two transmission occasions corresponding to the first two transmission occasions. As shown in Figure 3(a).
In case of K = 8, as can be seen from Figure 3(b), there are four transmission occasions in a hop. Over the eight repetitions, there are only two transient periods of power on/off. In addition, DMRS sharing among four transmission occasions would significantly reduce the RS overhead.
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Figure 3 Frequency hopping pattern for RV {0, 2, 3, 1}.
Proposal 1: For the inter-transmission frequency hopping, the hopping pattern design can be based on time and frequency domain resource allocation of the first transmission occasion and the configured RV sequence. 
[bookmark: OLE_LINK1]Discussion on dynamic SFI for UL transmission without grant
As listed in TS38.213, for a set of symbols of a slot that are indicated as flexible by higher layer parameter, if a UE is configured by higher layer as transmission of PUSCH without UL grant, the UE shall perform UL transmission without grant in the set of symbols of the slot only if the UE detects a DCI format 2_0 that indicates the set of symbols of the slot as uplink. That is to say, if the UE detects dynamic SFI indicating the time domain of initial transmission occasion as flexible, UE would skip all the transmission occasions of K repetitions. However, we think the impact of the dynamic SFI should be considered together with the RV sequence, in order to save the resource utilization.   
For a set of symbols as the time resource of data transmission without grant that are indicated as flexible by RRC. If dynamic SFI indicates flexible at the first transmission occasion, the determination of starting position of the initial transmission should take the configured RV sequence into considerations.
As shown in Figure 4, in case of RV sequence {0, 0, 0, 0}, we can see that the initial transmission may start at any of the transmission occasion once the dynamic SFI indicates uplink, except the last transmission occasion when K = 8. 


Figure 4 Data transmission with dynamic SFI indication and RV {0, 0, 0, 0}.
For RV sequence {0, 3, 0, 3}, the initial transmission may start at any of the transmission occasions associated with RV = 0 and the dynamic SFI indicates uplink. If the dynamic SFI indicates uplink at RV = 3, the UL data transmission may be postponed to RV = 0. Figure 5 shows an example.


Figure 5 Data transmission with dynamic SFI indication and RV {0, 3, 0, 3}.
In case of RV sequence {0, 2, 3, 1}, as long as the dynamic SFI indicates flexible at the first transmission occasion, the UE would skip all transmission occasions of K repetitions.
Furthermore, no matter which RV sequence is configured, if the dynamic SFI indicates uplink at the first transmission occasion, UL data transmission without grant would be transmitted. But UE would drop the rest of the repetitions as long as the dynamic SFI indicates the time domain as flexible.
Proposal 2: If the configured grant of UL transmission and the dynamic SFI conflict, the actual starting position of initial transmission depends on the configured RV sequence.
SR periodicity
According to the current NR specification, the existing supported values of periodicity SR reporting:
· Subcarrier spacing (kHz) 15 kHz: 2 symbols, 7 symbols, 1 ms, 2 ms, 5 ms, 10 ms, 20 ms, 40 ms, 80 ms
· Subcarrier spacing (kHz) 30 kHz: 2 symbols, 7 symbols, 0.5 ms, 1 ms, 2 ms, 5 ms, 10 ms, 20 ms, 40 ms, 80 ms
· Subcarrier spacing (kHz) 60 kHz: 2 symbols, 7 symbols (6 symbols for ECP), 0.25 ms, 0.5 ms, 1 ms, 2 ms, 5 ms, 10 ms, 20 ms, 40 ms, 80 ms
· Subcarrier spacing (kHz) 120 kHz: 2 symbols, 7 symbols (6 symbols for ECP), 0.125 ms, 0.25 ms, 0.5 ms, 1 ms, 2 ms, 5 ms, 10 ms, 20 ms, 40 ms, 80 ms
It can be seen that these values are not well aligned with 2 ms UL/DL switching time.  Significant amount of conflicts between SR opportunity and DL transmission would occur. 2 ms UL/DL is one typical cell-specific UL/DL configuration. To align with these flexible slot formats, it is necessary to support periodic signals with periodicity values of 2k slots, where k is {1, 2, 3, 4}.  
Proposal 3: To align with 2ms cell-specific UL/DL configuration, it should support SR configuration with periodicity values of 2k slots, where k is {1, 2, 3, 4}.
Hence, it is suggested to introduce more periodicity of power of 2. The text proposal is provided in the companion contribution [2]
Conclusion
In this contribution, some issues relating to UL data transmission procedure are further discussed. In summary, we propose:
Proposal 1: For the inter-transmission frequency hopping, the hopping pattern design can be based on time and frequency domain resource allocation of the first transmission occasion and the configured RV sequence. 
Proposal 2: If the configured grant of UL transmission and the dynamic SFI conflict, the actual starting position of initial transmission depends on the configured RV sequence.
Proposal 3: To align with 2ms cell-specific UL/DL configuration, it should support SR configuration with periodicity values of 2k  slots, where k is {1, 2, 3, 4}.
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