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1 	Introduction
﻿In RAN2#115 electronic meeting, R2-2108603 [1] concerned that the HARQ process in TS 38.321 S5.4.2.2 redundantly specifies that the HARQ process instructs PHY to generate a transmission if retransmission does not collide with a MSGA transmission. To avoid any possible conflicts and misunderstanding, it has been proposed that the description of a retransmission colliding with the transmission of MSGA in section 5.4.2.2 (deleted in blue words) should be removed.

	5.4.2.2	HARQ process
To generate a transmission for a TB, the HARQ process shall:
1>	if the MAC PDU was obtained from the Msg3 buffer; or
1>	if the MAC PDU was obtained from the MSGA buffer; or
1>	if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer or the MSGA buffer:
…
3> instruct the physical layer to generate a transmission according to the stored uplink grant.



In RAN2#115 post email discussion [2], clarification on overlapping issue between a retransmission of DG/CG and MSGA payload was discussed but did not reach consensus due to diverged views from different companies. This issue was postponed to RAN2#116 e-meeting. 

From the email discussion, we see different understanding from the companies whether the overlapping case between the retransmission and MsgA payload transmission still remains from HARQ process perspective. Thus, we first analyze if there is any case to be covered in HARQ process and see if any change is needed in the specification.

2	Discussion
We would see if the collision between the retransmission and MsgA payload transmission happens by looking at the cases below:
1) Collision between the retransmission addressed by C-RNTI and MSGA payload transmission
2) Collision between the retransmission addressed by CS-RNTI and MSGA payload transmission
3) Collision between autonomous retransmission on a CG and MSGA PUSCH payload transmission 
4) Collision between repetition bundle and MSGA payload transmission

Note that, in a fallback from 2-step RA to 4-step RA, MAC PDU stored in MSGA buffer is moved to Msg3 buffer, thus we think [2] it should be considered as “Msg3 transmission” but not “MsgA transmission”. Therefore, Msg3 (re)transmission should not be considered when seeing if retransmission collides with MSGA payload transmission. 

Therefore, we would focus on the collision between MSGA payload transmission and other transmissions below.

Case 1. Collision between the retransmission addressed by C-RNTI and MSGA payload transmission
According to the NOTE 3 in S5.4.1, the MAC entity chooses either a retransmission addressed by C-RNTI or a MSGA payload transmission by UE implementation. Thus, the collision between the retransmission addressed by C-RNTI and MSGA payload transmission needs not to be handled in S5.4.2.2 HARQ process.

	NOTE 3:	If the MAC entity receives a grant in a Random Access Response (i.e. MAC RAR or fallbackRAR), or addressed to Temporary C-RNTI or determines a grant as specified in clause 5.1.2a for MSGA payload and if the MAC entity also receives 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/Temporary C-RNTI/MSGB-RNTI/the MSGA payload transmission or the grant for its C-RNTI or CS-RNTI.



Case 2. Collision between retransmission addressed by CS-RNTI and MSGA payload transmission
According to the NOTE 3 in S5.4.1, the MAC entity chooses either a retransmission addressed by CS-RNTI or a MSGA payload transmission by UE implementation. Thus, the collision between the retransmission addressed by CS-RNTI and MSGA payload transmission needs not to be handled in S5.4.2.2 HARQ process.

	NOTE 3:	If the MAC entity receives a grant in a Random Access Response (i.e. MAC RAR or fallbackRAR), or addressed to Temporary C-RNTI or determines a grant as specified in clause 5.1.2a for MSGA payload and if the MAC entity also receives 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/Temporary C-RNTI/MSGB-RNTI/the MSGA payload transmission or the grant for its C-RNTI or CS-RNTI.



Case 3. Collision between autonomous retransmission on a CG and MSGA payload transmission
According to the procedure described in S5.4.1, the CG is delivered to the HARQ entity only when it is not overlapped with the PUSCH duration of a MSGA payload. Thus, the collision between the autonomous retransmission on a CG and MSGA transmission needs not to be handled in S5.4.2.2 HARQ process
	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, and 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 or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell; or
1>	if the MAC entity is not configured with lch-basedPrioritization, and 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 or the PUSCH duration of a MSGA payload for this Serving Cell:



Case 4. Collision between bundling transmission and MSGA transmission
Within the bundle transmission, each bundle is considered as a retransmission grant. According to the procedure described in S5.4.2.1, the bundle transmission is collided with MSGA payload, it is ignored. Thus, the collision between the bundling transmission and MSGA payload transmission needs not to be handled in S5.4.2.2 HARQ process

	2>	else (i.e. retransmission):
[…omit…]
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 an uplink grant received in a Random Access Response (i.e. MAC RAR or fallbackRAR) or an uplink grant determined as specified in clause 5.1.2a for MSGA payload for this Serving Cell; or:
3>	if the MAC entity is not configured with lch-basedPrioritization and this 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:
3>	if the MAC entity is configured with lch-basedPrioritization and this uplink grant is not a prioritized uplink grant:
4>	ignore the uplink grant.



In summary, according to TS 38.321 S5.4.1 (UL grant reception) and S5.4.2.1 (HARQ entity), all the scenarios of overlapping between retransmission and MSGA payload transmission are already covered and the UE delivers only one of them to the HARQ process. Therefore, in S5.4.2.2 HARQ process, there seems to be no remaining colliding case to be covered.

Observation. All the retransmissions colliding with MSGA payload transmission are handled prior to HARQ process and there is no remaining colliding case that needs to be specified in S5.4.2.2 HARQ process.

Although, in clause 5.4.2.2, it is redundantly specified that HARQ process instructs the PHY to generate a retransmission by checking if the retransmission is not collided with MSGA payload transmission, we see no technical issue because this condition is always fulfilled. In other words, retransmission grant is not collided with MSGA payload transmission if the retransmission grant is delivered to the HARQ process. In addition, there can be no misunderstanding because it is clearly specified that the MAC/HARQ entity delivers only one of colliding grant/transmission. Thus, we see no harm to leave the specification as it is.

Proposal. No critical reason to change current specification due to the functional behavior will not be broken with current specification and the change has no impact on current behavior.

3	Conclusion
This document first sees whether there are any remaining colliding cases between the retransmission and MSGA payload transmission from HARQ process perspective. We think all the cases are clearly handled and the text in S5.4.2.2 may be redundant. However, due to no harm, we suggest no change is made to the current specification.

Observation. All the retransmissions colliding with MSGA payload transmission are handled prior to HARQ process and there is no remaining colliding case that needs to be specified in S5.4.2.2 HARQ process.

Proposal. No critical reason to change current specification due to the functional behavior will not be broken with current specification and the change has no impact on current behavior.
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