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1. [bookmark: _Ref165266342]Introduction
In past RAN2 meetings, some agreements related to 2-step RACH [1] had been achieved as follows,
	RAN2 Agreements:
1. Use MSGA buffer to store the MSGA payload in case of 2-step RACH, unless the implementation in the MAC spec it becomes too complex.
2. HARQ process ID 0 is used for MSGA PUSCH transmission.
3. For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI.
4. The PUSCH resource for 2-step CFRA associated with the dedicated preamble will be configured to the UE via dedicated signalling (i.e. will not be included in SIB1). FFS how and when the PUSCH resources is releases.


In this contribution, we would like to discuss the issues about how to handle the collision between MsgA grant and another UL grant.
2. Discussion
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]2.1 Overlapping between a msgA grant and a dynamic grant
For a CONNECTED UE performing 2-step RACH, it is possible that there is an overlapping between msgA grant and a dynamic grant. For example, when the UE initiates 2-step RACH due to no SR resource, the gNB may allocate UL resources to the UE based on the previously received BSR via dynamic grant at the same time since the gNB does not know this UE is performing RACH procedure in prior. As a result, the MAC of UE entity receives both a msgA grant and an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell. However, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH.  
Observation 1: The MAC entity may receive both a msgA grant and an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell.
A similar issue (i.e. overlapping between a msg3 grant and a dynamic grant) might also occur during the 4-step RACH procedure. In Rel-15 NR, this issue is addressed by leaving it to UE implementation based on the current MAC specification [2],
	TS38.321:
5.4.1	 UL Grant reception
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.


Regarding the solution for 2-step RACH, for simplicity, we think it can be up to UE implementation. Thus, we propose,
Proposal 1: If the MAC entity receives both a msgA grant 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 msgA grant or the grant for its C-RNTI or CS-RNTI.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]2.2 Overlapping between a msgA grant and a bundle of configured grant
Similarly to the issue described in section 2.1, it is also possible that the PUSCH duration of the uplink grant which is part of a bundle of the configured grant overlaps with that of the msgA grant. 
Observation 2: The PUSCH duration of the uplink grant which is part of a bundle of the configured grant overlaps with a PUSCH duration of the msgA grant.
According to the current MAC specification, a similar issue occurred during 4-step RACH is addressed by ignoring the configured grant that overlaps with the msg3 grant.
	TS38.321:
5.4.2.1	HARQ Entity
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 duration of the uplink grant overlaps with a PUSCH duration of another uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:
4> ignore the uplink grant.


Regarding the solution for 2-step RACH, considering the consistency and simplicity, the solution (i.e. ignore the configured grant) used in 4-step RACH is preferred. Therefore, we have the proposal below,
Proposal 2: If the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of msgA grant, UE ignores this uplink grant.
2.3 HARQ process collision between a msgA grant and a configured grant
In Rel-16 NR, as the HARQ process with ID=0 is used for msgA PUSCH transmission, from our understanding, it is possible that the HARQ process collision exists between a msgA grant and a configured grant as the ID of the HARQ process associated with a configured grant can be 0.
Observation 3: The HARQ process ID may collide between a msgA grant and a configured grant.
[bookmark: _GoBack]However, each HARQ process can only support one MAC PDU at a time. HARQ process collision will result in PDU overwritten. One specific example is given in the following Figure 1. 
In Figure 1, the HARQ process with ID 0 is used for a repetition transmission by a configured grant at the beginning. Then if the UE initiates the 2-step RACH procedure for BFR afterward, the MAC PDU (e.g. PDU A) transmitted via the configured grant might be overwritten by MAC PDU (e.g. PDU B) of the msgA payload shortly after the initial transmission. Consequently, the UE sends PDU B instead via the configured grant, leading to big interference to soft combining at the network side. It is worth noting that, compared with Rel-15 NR, Rel-16 NR shall support more URLLC data transmissions. Hence the problem of HARQ process collision between msgA grant and configured uplink grant becomes more critical.




Figure 1: PDU overwritten due to the HARQ process collision between msgA grant and configured uplink grant
For simplicity, we think the solution to this issue is that the UE may restrict the usage of HARQ process 0 for a configured grant or msgA grant during the 2-step RACH procedure. For example, if the 2-step RACH is triggered by BFR while the configured grant with HARQ process id 0 is being used to transmit high priority data, the HARQ entity may ignore the msgA grant based on intra-UE prioritization. For another example, if the configured grant with HARQ process id 0 is received for low priority data while there is an ongoing 2-step RACH initiated by BFR, the HARQ entity may ignore the configured grant.
Proposal 3: For the HARQ process collision between msgA grant and configured uplink grant, UE may restrict the usage of HARQ process 0 for either a configured grant or msgA grant during the 2-step RACH procedure.
2.4 UE behavior when msgA PUSCH is dropped
Based on the analysis above, the msgA PUSCH might be dropped due to the collision between msgA grant and another uplink grant. In this case, the UE only transmits the msgA preamble and starts the msgB response window to monitor msgB, which is the same as the case that the msgA preamble is transmitted but LBT for msgA PUSCH fails in NR-U. As it is still FFS how and whether to deal with the C-RNTI case for connected mode when the preamble is transmitted but msgA PUSCH is dropped due to LBT failure, we would like to provide our understanding of the corresponding UE behavior when msgA PUSCH is dropped. We think the C-RNTI PDCCH monitoring for the CONNECTED UE should not be stopped, as the CONNECTED UE would also need to monitor the C-RNTI PDCCH for other cases (e.g. scheduling information for PDSCH/PUSCH data). Therefore, we have the proposal below,
Proposal 4: FOR CONNECTED UE, the C-RNTI PDCCH monitoring is not stopped when the msgA preamble is transmitted while the msgA PUSCH is dropped.
3. Conclusions
Based on the discussions given above, we have the following observations and proposals:
Observation 1: The MAC entity may receive both a msgA grant and an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell.
Observation 2: The PUSCH duration of the uplink grant which is part of a bundle of the configured grant overlaps with a PUSCH duration of the msgA grant.
Observation 3: The HARQ process ID may collide between a msgA grant and a configured grant.
Proposal 1: If the MAC entity receives both a msgA grant 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 msgA grant or the grant for its C-RNTI or CS-RNTI.
Proposal 2: If the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of msgA grant, UE ignores this uplink grant.
Proposal 3: For the HARQ process collision between msgA grant and configured uplink grant, UE may restrict the usage of HARQ process 0 for either a configured grant or msgA grant during the 2-step RACH procedure.
Proposal 4: FOR CONNECTED UE, the C-RNTI PDCCH monitoring is not stopped when the msgA preamble is transmitted while the msgA PUSCH is dropped.
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