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Introduction

In the current running CR, the intra-UE multiplexing of  CG vs CG and DG vs CG case have already been captured. However, since Msg.3 is not dynamic grant or configured grant, hence it seems the collision case Msg.3 vs DG/CG is left as a remaining issue, which needs to be discussed in RAN2. Then the  intention of this contribution is to share our views on the case Msg.3 vs DG/CG.

Discussions
In rel-15, the collision case Msg.3 vs CG/DG have already been discussed and already being captured into 38.321, the detail can be shown as below:

------------------------------------ From 38.321 f80 start ------------------------------------------------------

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1>
if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:

2>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

2>
if the configuredGrantTimer for the corresponding HARQ process is not running:

3>
consider the NDI bit for the corresponding HARQ process to have been toggled;

3>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

<omit for short >

NOTE 3:
If the MAC entity receives both a grant in a Random Access Response and an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or CS-RNTI.

---------------------------- From 38.321 f80 end -------------------------------------------------------------------

According to the description in the R-15 specification, the following behavior are defined:

Msg.3 vs CG: CG is always overridden by Msg.3 

Msg.3 vs DG (including C-RNTI and CS-RNTI case):  It is up to UE implementation for determining which UL grant shall be prioritized.
However, in Rel-16, the information element lch-basedPrioritization is introduced for supporting intra-UE multiplexing in MAC sublayer, and the detail of using  lch-basedPrioritization are shown as below:

---------------------------- From 38.321 running CR for IIOT ----------------------------------------------------

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1>
if the MAC entity is configured with lch-basedPrioritization; or
1>
if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:

2>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

2>
if the configuredGrantTimer for the corresponding HARQ process is not running:

3>
consider the NDI bit for the corresponding HARQ process to have been toggled;

3>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

<omit for short>

NOTE 3:
If the MAC entity receives both a grant in a Random Access Response and an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or CS-RNTI.

---------------------------- From 38.321 running CR for IIOT --------------------------------------------------

According to the green highlighted wording , it can be seen that , in rel-16, for the case that Msg.3 vs DG(i.e addressed by CRNTI/CSRNTI), it is still up to UE implementation which is not changed from R-15, and it seems there is no urgent issue will be raised.

Proposal 1: For the collision case Msg.3 vs DG, it is up to UE implementation to determine which grant shall be prioritized as it is in the current specification.
However, for the case Msg.3 vs CG , even though the Msg.3 is collided with a configured grant, this configured grant is still permitted to be processed and may generate a MAC PDU for transmission based on the yellow highlighted wording . Therefore, two MAC PDUs are generated (i.e one for Msg.3 and one for CG grant) and sent to HARQ process buffer correspondingly. In such way, PHY shall be responsible for priority handling, however, in the current endorsed RAN1 specification, PHY sublayer will always treat the UL grant indicated in Msg.3 as lower priority because of the lack of PHY priority level indication . This principle seems not reasonable under some scenarios, for example, Msg.3 for CBRA based BFR procedure. In our understanding, the BFR is much more important than a configured grant transmission. Thus we need to reconsider about the CG vs Msg,3 case when lch-basedPrioritization is configured.

Observation 1: According to the current running CR for 38.321, if a CG grant is collided with Msg.3, this CG grant is still permitted to be processed and two MAC PDUs will be generated to send to the HARQ buffer correspondingly. And then PHY layer will always treat the MAC PDU from Msg.3 as lower priority since the lack of priority level indication.

Considering the Msg.3 is quite important to terminate a contention based RACH procedure, thus under most scenarios, Msg.3 shall override the configured grant in order to avoid the RACH failure. For the case that RACH triggered by SR which can be stopped by UL transmission( i.e BFR MAC CE), regarding the SR cannot be triggered if there existing activated configured grant in most case., this kind RACH procedure shall not be taken into account on the evaluation the important level between Msg.3 and CG transmission. Thus it can be concluded that Msg.3 is much more important than normal CG transmission, and hence we propose that:

Proposal 2: If  lch-basedPrioritization is configured, the Msg. 3 transmission shall always override the concurrent configured grant transmission.

For understanding easily，the TP is provided in Annex
Conclusion 

Proposal 1: For the collision case Msg.3 vs DG, it is up to UE implementation to determine which grant shall be prioritized as it is in the current specification.
Observation 1: According to the current running CR for 38.321, if a CG grant is collided with Msg.3, this CG grant is still permitted to be processed and two MAC PDUs are generated to send to the HARQ buffer correspondingly. And then PHY layer will always treat the MAC PDU from Msg.3 as lower priority since the lack of priority level indication.
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Annex 

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1>
if the MAC entity is configured with lch-basedPrioritization; or
1>
if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH :

2> if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response for this serving cell
3>set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

3>if the configuredGrantTimer for the corresponding HARQ process is not running:

4>consider the NDI bit for the corresponding HARQ process to have been toggled;

4>deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
