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1.
Introduction

In the last RAN2#103 meeting, how to handle the colliding HARQ process#0 raised some discussions but without conclusions. This contribution intends to review the issue by checking more related cases on configured grant during RA procedure and checking the validaities of corresponding case so as to conclude the discussions on this issue.
2. Discussion
In case CBRA procedure and configured grant are in parallel, we found that not only the overlapped HARQ ID#0 issue but also coexist of Msg3 and configured grant may be valid. The reason is common to both cases that the network has no idea of whether configured grant is configured or active nor not for the UE when receiving preamble and assigning RAR. In the following, we will discuss the cases separately and provide our views on each one.
2.1
Coexist of Msg3 and configured grant
In LTE Rel-8, due to synchronous UL HARQ, coexist of SPS-RNTI and RA-RNTI in one UL subframe/TTI, i.e. Msg3 and retransmission of SPS may occur, and decided to capture a note as follows to clarify which UL grant to proceed is left to UE implementation. 
NOTE:
If the UE receives both a grant for its RA-RNTI and a grant for its C-RNTI or Semi persistent scheduling C-RNTI, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.
However, how to handle coexist of Msg3 and configured grant is not specified in either LTE or NR. In NR, the issue of overlapped dynamic grant received on PDCCH and configured grant was discussed and resolved by reusing the principle to prioritize dynamic grant. We understand that the dynamic received on PDCCH includes the case for Msg3 retransmission which is scheduled by Temporary C-RNTI on PDCCH. Therefore it is rationale to apply the same rule to Msg3 initial transmission as well as Msg3 retransmission. There is no need to distinguish different cases of Msg3. The corresponding CR can be found in [2]. 
Proposal 1: The Msg3 shall override the configured grant in case the PUSCH duration of the Msg3 is overlapped with that of a configured grant.
2.2
Sharing HARQ buffer#0
Then, colliding HARQ process ID#0 between Msg3 and configured grant issue can be stemed from the fact of sharing HARQ buffer #0. Note that the issue only occur for HARQ process #0, other than that, there is no issue except for coexisit case mentioned above. We believe proposal 1 is able to reslove coexist case, i.e. issue 1, so now we can only focus on the issue 2 of HARQ process #0 and non-overlapped PUSCH durations.
In NR, when the configured grant is active, there are only two possible parallel RA applicable to the issue 2, 

· CBRA triggered by SR without any valid PUCCH resource 

· CBRA triggered by Beam failure recovery
For CFRA, e.g. PDCCH order, since the network is aware of the UE and configured grant occasions so that we can simply rely on the network implementation, which is not considered in the discussions.

· CBRA triggered by SR

Regarding the CBRA triggered by SR, [3] thinks it is more rationale to consider due to the link quality is perfect and we should strike to avoid any data loss. However, in NR, we discussed the RA procedure and BSR assembly and agreed to stop the RA procedure if the BSR is included in a PDU using another UL grant, i.e. not in Msg3 as follows,

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. Such a Random Access procedure may be stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission.
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Figure 1. Illustration of configured grant with HARQ ID#0 and SR triggered RA

As illustrated in Figure 1, when SR is triggered and preamble is transmitted, no matter RAR is expected to receive before a configured grant with HARQ process #0 or after, it is very likely that the BSR will be included in a MAC PDU using the configured grant due to higher priority of BSR MAC CE than data from logical channel. If RAR is received before the configured grant, after assembly the MAC PDU for the configured grant including BSR, the RA will be stopped so that no Msg3 will be transmitted. If RAR is transmitted after it, after assembly of the MAC PDU including BSR, the RA will be stopped which means the UE will not monitor RA-RNTI thereby missing the RAR even it is transmitted by the gNB. Overall, we don't see any necessity to resolve the issue of CBRA triggered by SR.
· CBRA triggered by BFR
In this case, the DL quality is not satisfactory, although the UL transmission is not interrupted by BFR according to the spec, but there is a risk that the retransmission would meet some difficulty because it is likely for the UE to fail in decoding the PDCCH where the retransmission DCI is transmitted. Then, data loss seems unavoidable during the period of BFR. On the other side, if the URLLC service is onging using the configured grant and UL link quality can be ensured by repetitions, whether we need to interrupt the URLLC service by Msg3 still needs time to digest which can be discussed in R16 IIoT under intra-UE multiplexing/prioritization.
Observation 1: SR triggered RA is not valid in the issue of overlapped HARQ ID#0 with configured grant. While BFR triggered RA needs more discussions.

Even we have made consensus to rush to fix it, we should consider the solution with compatible change to both RRC and MAC. Therefore, reuse the configuredGrantTimer or restrict the usage of configured grant during RA procedure can be taken into account. However, there are too many variants of the class of restrict the usage of configured grant and we need more time to think about the CBRA triggered by BFR and UL transmission interruption and URLLC service.
Proposal 2: We prefer to postpone the discussions on shared HARQ buffer #0 to Rel-16.

3. Conclusion
We further discuss the configured grant during RA procedure, and have the following observation and proposals.
Proposal 1: The Msg3 shall override the configured grant in case the PUSCH duration of the Msg3 is overlapped with that of a configured grant.
Observation 1: SR triggered RA is not valid in the issue of overlapped HARQ ID#0 with configured grant. While BFR triggered RA needs more discussions.

Proposal 2: We prefer to postpone the discussions on shared HARQ buffer #0 to Rel-16.
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