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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Introduction
This contribution discusses the issue of Msg3 grant colliding with another UL grant, which can either be dynamically scheduled or a configured grant. Such collision is currently not handled in the MAC specification hence needs to be discussed.
Discussion
1.1. Msg3 grant overlapping with a configured grant
A gNB sending a RAR does not know yet which UE initiated the Random Access procedure, so it cannot know if that UE is an RRC_CONNECTED UE with some configured grant that would overlap with the Msg3 grant provided in the RAR. On the other hand, the current MAC specification captures the rule that a dynamic grant always overrides a configured grant.
Specifically, in Section 5.4.1 UL Grant reception, the collision between a 1st transmission of a configured grant and a dynamic grant is addressed as follows:
	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 for this Serving Cell:


And in Section 5.4.2.1 HARQ Entity, a collision between a configured grant repetition in a bundle and a dynamic grant is addressed as follows:
	2>	else (i.e. retransmission):
3>	if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or
3>	if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or
3>	if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH of the uplink grant overlaps with a PUSCH of another uplink grant received on the PDCCH for this Serving Cell:
4>	ignore the uplink grant.


However, in other parts of the specification, when referring to the Msg3 grant, the term “uplink grant received in a Random Access Response” is used, hence it is our interpretation that the collision between an UL grant for Msg3 scheduled in a RAR and an UL configured grant is not addressed by the above normative text.
[bookmark: _GoBack]Observation 1: The collision between an UL configured grant and a Msg3 grant is not addressed in the current NR MAC specification.
1.2. Msg3 grant overlapping with a dynamic grant
Similarly, gNB sending a RAR does not know yet which UE initiated the Random Access procedure, so it cannot know if that UE is an RRC_CONNECTED UE that it scheduled in the meantime (for any purpose e.g. sending urgent DL data or for a re-transmission) with a dynamic grant that would overlap with the Msg3 grant provided in the RAR.
In LTE, 36.321 addresses this issue in a note saying that in such event, whether to send Msg3 or the UL dynamic grant is left to UE implementation [1]:
	NOTE:      If the MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL subframe, the MAC entity 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 NR MAC specification does not capture such note, so this issue is not resolved in NR. 
Observation 2: The collision between an UL dynamic grant and a Msg3 grant is not addressed in the current NR MAC specification.
1.3. Solutions
We see three possible solutions to handle the above issues.
· Option 1: do nothing
When the Msg3 grant overlaps with either a configured grant or a dynamic grant, there is an error case in the UE because in absence of any prioritizing rule, the current HARQ entity procedure treats both grants sequentially in its loop across grants (“For each uplink grant, the HARQ entity shall:”) leading the UE to generate two concurrent and overlapping transmissions which is not permitted in current L1 specifications. So it is a bug in the UE. Hence this means gNB must always prevent from such event to occur. But this means that gNB cannot schedule any UE in the cell with a dynamic grant overlapping with a Msg3 grant, meaning Msg3, although very small in size, practically consumes the whole cell BW which is a big spectrum waste. Moreover, gNB cannot schedule Msg3 on any symbol occupied by any configured grant of any UE in the cell. This also sounds overkill and may unnecessarily delay Msg3 scheduling until finding symbols not used by any UL configured grant.
Observation 3: Leaving the Msg3/other-grants collision avoidance to gNB implementation results in big spectrum waste and unnecessary Msg3 delay.
Proposal 1: Msg3/other-grants collision avoidance is not left to gNB implementation
· Option 2: specify a prioritization rule
It can be attractive to follow a similar prioritization rule as the one we currently have between dynamic grants (other than Msg3 grant) and configured grants. For example, Msg3 could always take priority over both configured and (other) dynamic grants. However, if it makes sense for some RACH triggers e.g. BFR, it might not be the case when Msg3 grant from a Random Access procedure triggered by a BSR from a LCH without dedicated SR collides with a configured grant. Therefore we think the normative prioritization currently in use between configured grant and dynamic grant is not appropriate for addressing collisions between Msg3 grant and other grants. Only the UE can assess which to prioritize for each individual case.   
Observation 4: The normative prioritization currently in use between configured grant and dynamic grant is not appropriate for addressing collisions between Msg3 grant and other UL grants.
· Option 3: leave it to UE implementation (but capture it)
Based on the above discussion, we suggest leaving to UE implementation which of Msg3 grant or other UL grant to prioritize in case of collision, based on the scenario. This is also aligned with the LTE specification.
Proposal 2: Similar to LTE, add a Note in NR MAC specification clarifying that it is left to UE implementation which of Msg3 grant or other UL grant to prioritize in case of collision, based on the scenario.
Conclusion 
In this contribution, we discussed the issue of Msg3 grant colliding with another UL grant, and provided below observations and proposals. We provide an associated CR in [2].
Observation 1: The collision between an UL configured grant and a Msg3 grant is not addressed in the current NR MAC specification.
Observation 2: The collision between an UL dynamic grant and a Msg3 grant is not addressed in the current NR MAC specification.
Observation 3: Leaving the Msg3/other-grants collision avoidance to gNB implementation results in big spectrum waste and unnecessary Msg3 delay.
Proposal 1: Msg3/other-grants collision avoidance is not left to gNB implementation.
Observation 4: The normative prioritization currently in use between configured grant and dynamic grant is not appropriate for addressing collisions between Msg3 grant and other UL grants.
Proposal 2: Similar to LTE, add a Note in NR MAC specification clarifying that it is left to UE implementation which of Msg3 grant or other UL grant to prioritize in case of collision, based on the scenario.
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