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Introduction
In the RAN1#94 meeting, the issue of whether the retransmission DCI of configured grant PUSCH should follow the RRC ConfiguredGrantConfig or PUSCH-Config was raised in the Rel-15 maintenance [1].
RRC configuration for UL transmission with dynamic grant based on current Rel-15 specification
Based on the current Rel-15 RAN2 specification, the retransmission DCI of PUSCH scrambled by both C-RNTI and CS-RNTI should always follow PUSCH-Config, and ConfiguredGrantConfig is only applicable to uplink transmissions without dynamic grant as defined in the text of ConfiguredGrantConfig in 38.331:
– ConfiguredGrantConfig 
[bookmark: _GoBack]The IE ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to CS-RNTI) (type2).
The retransmission of PUSCH for uplink configured grant (ULCG) is triggered by dynamic grant, and hence should follow PUSCH-Config per specification.
There are benefits to ensure retransmission grants of ULCG follow PUSCH-Config. As an example, gNB may choose to switch to GB transmission with the repetition factor configured in PUSCH-Config rather than that configured in ConfiguredGrantConfig to achieve the desired reliability for a given latency target. From that perspective, it is less desirable to have the retransmission DCI follow ConfiguredGrantConfig among other reasons.
Discussions on potential issues of the current specification and proposed solution
Current Rel-15 specification has clearly defined behaviour. The key question is whether the UE behaviour based on Rel-15 specification causes any fundamental “issues.” The example in Figure 1 was provided in the RAN1#94 meeting. For configured grant type 2, a UE needs to be able to determine the NDI location to distinguish between activating and retransmission DCIs. If the activating and retransmission DCI have different sizes in frequency-domain resource allocation, there is an ambiguity to determine the NDI location. 
[image: ]
Figure 1. The DCI Format 0_1 for initial transmission and retransmission of configured grant type 2.
UL dynamic grant and configured grant shared the same RA configuration type
For a UE having the same sizes for frequency resource allocation field and frequency hopping fields between initial transmission and retransmission of configured grant type 2, there is no misalignment issue as shown in Figure 1. As a result, gNB can configure the same frequency resource allocation type, and frequency hopping among other configurations in ConfiguredGrantConfig and PUSCH-Config, so that there is no ambiguity in the NDI location in this case.
Different waveforms for UL dynamic grant and configured grant
In some cases, it might be desirable to use ULCG transmission for URLLC using DFT-s-FDMA waveform and use GB transmission for eMBB using CP-OFDMA (to support MIMO, etc.). In such a case, if RA type 0 may be used for CP-OFDMA and type 1 used for DFT-s-FDMA, there may be potential ambiguity in the NDI location. Nontheless, this ambiguity can be avoided in one of the following ways. 
Firstly, the sizes of the RA and the FH field can be kept the same by using RA type 1 for both CP-OFDMA and DFT-s-FDMA. 
Secondly, gNB can use fallback (FB) DCI 0_0 to select waveforms as follows:
1. ConfiguredGrantConfig is configured with DFT-s-FDMA (for URLLC transmissions).
2. PUSCH-Config is configured with CP-OFDM (for eMBB transmissions).
3. DCI 0_0 is used to schedule retransmission of configured grant URLLC, where Msg3 uses the DFT-s-FDMA waveform. Note that transmissions scheduled by DCI 0_0 follow the Msg3 waveform regardless of the DCI 0_1 configuration.
Then, the sizes of the RA and the FH field are again kept the same between activating and retransmission DCIs for ULCG to avoid ambiguity of the NDI location. One added benefit of keeping the current spec behaviour in this case is that, in the retransmission, gNB can select DCI 0_1 for potential CP-OFDM based retransmission or DCI 0_0 for potential DFT-s-FDMA based retransmission.

Conclusion
Observation: For a UE having the same sizes for frequency resource allocation field and frequency hopping fields between initial transmission and retransmission of configured grant type 2, there is no ambiguity in the NDI location.
Observation: The current Rel-15 specification can support flexible waveform selection for retransmissions of UL dynamic and configured grants by using DCI 0_0 to follow the Msg3 waveform.
Proposal: the retransmission DCI of PUSCH scrambled by both C-RNTI and CS-RNTI should always follow PUSCH-Config as defined in the current 38.331 specification. No change is needed for Rel-15.
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