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1. Introduction

In RAN2#112-e meeting, a LS [1] has been sent to RAN1 to check the intended UE behaviour for the case which involves overlapping PUSCH and SR with equal L1 priority. From MAC layer’s perspective, if MAC entity has not yet delivered MAC PDU for the PUSCH to PHY and if SR is prioritized in MAC, MAC shall instruct PHY for SR transmission and shall not deliver the MAC PDU to PHY. RAN2 wanted to check with RAN1 whether such behaviour can be supported in the PHY layer.
In the last RAN1#104-e meeting, RAN1 has replied a LS [2]. First of all, RAN1 agrees with the intended behaviour described in the LS [1] for the case where only SR overlaps with PUSCH of equal L1 priority. Besides, RAN1 has provided more overlapping cases, which involve other UCI(s), SR and PUSCH with equal L1 priority. For each case, RAN1 has listed two different understandings on the intended MAC layer behaviour. RAN1 wants to inquire about RAN2’s view on each case.
In this contribution, we analyse MAC behaviour and provide our understanding for each case.

2. Discussion
First of all, for case 2-1 shown in the following figure, the potential PUCCH resource for SR transmission overlaps with the PUSCH. Since the SR overlaps with other UCI(s) with equal L1 priority, they can be multiplexed and the final PUCCH resource after multiplexing does not overlap with the PUSCH. RAN1 wonders whether MAC layer is aware of the UCI multiplexing in PHY. If MAC layer can be aware of the multiplexing, the MAC layer knows the actual PUCCH resource for SR transmission does not overlap with the PUSCH, and can deliver both SR and MAC PDU for the PUSCH to PHY. Otherwise, MAC layer will only deliver the SR or MAC PDU for the PUSCH to PHY, based on the result of LCH-based prioritization.
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Case 2-1: the final PUCCH resource after UCI multiplexing does not overlap with PUSCH

When MAC decides whether an SR shall be instructed to the PHY layer, configured valid PUCCH resource for SR is used as one condition, as shown in the following text extracted from the current MAC spec. In such procedure, we understand that the PUCCH resource for SR transmission is assumed as potential PUCCH resource, not the actual/final PUCCH resource after PHY level multiplexing. In other words, it is understood that MAC layer needs not to be aware of the UCI multiplexing in PHY for such procedure.
	As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.
1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:
3>
if the PUCCH resource for the SR transmission occasion overlaps with neither a UL-SCH resource nor an SL-SCH resource; or

3>
if the MAC entity is able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource; or


If RAN1 wants MAC layer to be aware of such multiplexing, then for each pending SR, before MAC layer actually delivers the SR to PHY layer, MAC layer needs to interact with PHY layer to check whether a valid PUCCH resource for SR overlaps with other UCI(s) and to acquire the actual position of the final PUCCH resource after considering all possible ways of multiplexing. After that, the MAC layer can judge whether the final PUCCH resource overlaps with a PUSCH. Such interaction incurs additional complexities for both MAC layer and PHY layer and could cause circular dependency between PHY and MAC. For example, MAC needs to check on the PHY multiplexing before delivering SR/MAC PDU and PHY needs input from MAC (whether or not there will be SR transmission) to decide on how to multiplex. 
Based on the above consideration, we propose for case 2-1, RAN2 can confirm the understanding that MAC layer is not aware of the UCI multiplexing in PHY. MAC will decide to deliver the SR or MAC PDU for the PUSCH to PHY only based on LCH-based prioritization if SR and MAC PDU have the same L1 priority.
Proposal 1: For case 2-1, RAN2 confirms MAC is not aware of the UCI multiplexing in PHY, and MAC layer decides to instruct SR transmission or to deliver MAC PDU for the PUSCH to PHY only based on LCH-based prioritization if the overlapping SR and PUSCH have the same L1 priority.
For case 2-2 and case 3, RAN1 asks whether the LCH based prioritization takes precedence over the UL skipping-related checking in MAC. In the last RAN2 meeting, such issue has been discussed for PUSCH with UL skipping. In the related report [3], the following observation is made:
	Observation 1: LCH-based prioritization mechanism takes precedence over the Rel-15 PUSCH skipping conditions, as specified in the current MAC specification.


For UE behaviour of Rel-16 PUSCH skipping when lch-basedPrioritization is configured, the majority of companies thought the fundamental principle of LCH based prioritization shall not be broken in the late Rel-16 stage, and the following working assumption has finally been made:

	· [019] Working assumption: The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH. This working assumption is not agreed until confirmed by RAN1.


Thus from RAN2’s perspective, the LCH based prioritization shall take precedence over the UL skipping checking in MAC. Since in the LS [2], RAN1 has not provided their preference and just wants to ask for RAN2’s understanding, there is a circular dependence of confirmation between RAN1 and RAN2. We think RAN2 can confirm the LCH based prioritization mechanism takes precedence over the UL skipping-related checking in MAC. For case 2-2 and case 3, the consequence is that, if the SR is prioritized in MAC and is instructed by MAC to transmit in PHY, the MAC shall not generate a MAC PDU for the deprioritized PUSCH even the PUSCH is overlapping with PUCCH.
Proposal 2: For case 2-2 and case 3, RAN2 confirms the LCH based prioritization mechanism takes precedence over the UL skipping-related checking in MAC.
Finally, for case 4 shown in the following figure, RAN1 asks whether MAC is aware of the UCI multiplexing in PHY. Similar to the analysis for case 2-1, we propose RAN2 to confirm MAC is not aware of the UCI multiplexing in PHY for case 4. MAC layer can send both SR and MAC PDU for PUSCH to PHY in such case.
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Case 4: other UCI(s) overlaps with SR of an equal L1 priority, but SR does not overlap with the PUSCH of an equal L1 priority
Proposal 3: For case 4, RAN2 confirms MAC is not aware of the UCI multiplexing in PHY, and MAC layer can instruct for SR transmission and send MAC PDU for PUSCH to PHY.

We can reply a LS to RAN1 to clarify RAN2’s view for each case inquired by RAN1. A draft LS is prepared in the Annex section.
Proposal 4: Send a LS to RAN1 to clarify RAN2’s understanding for each case inquired by RAN1.

3 Conclusion

In this contribution, we have analyzed the intended MAC behavior for the overlapping cases asked by RAN1 and provided RAN2’s view for each case. We made the following proposals:

Proposal 1: For case 2-1, RAN2 confirms MAC is not aware of the UCI multiplexing in PHY, and MAC layer decides to instruct SR transmission or to deliver MAC PDU for the PUSCH to PHY only based on LCH-based prioritization if the overlapping SR and PUSCH have the same L1 priority.

Proposal 2: For case 2-2 and case 3, RAN2 confirms the LCH based prioritization mechanism takes precedence over the UL skipping-related checking in MAC.
Proposal 3: For case 4, RAN2 confirms MAC is not aware of the UCI multiplexing in PHY, and MAC layer can send both SR and PUSCH to PHY.

Proposal 4: Send a LS to RAN1 to clarify RAN2’s understanding for each case inquired by RAN1.
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1. Overall Description:

RAN2 discussed the intended MAC behaviour for case 2-1, case 2-2, case 3, and case 4, respectively. RAN2 provides the following feedback:
For case 2-1, the intended MAC layer behaviour is understanding 1 as follows:

· Understanding 1: MAC is not aware of the UCI multiplexing in PHY, MAC does not know whether the final PUCCH overlaps with the PUSCH or not, MAC only knows configured PUCCH resource for SR. Therefore, MAC can decide to deliver SR or PUSCH.  

For case 2-2 and case 3, the intended MAC layer behaviour is understanding 2 as follows:

· Understanding 2: the LCH based prioritization check is prioritized over the UL skipping-related check in MAC. Therefore, the SR in the LS is prioritized in MAC and is delivered and MAC shall not deliver the MAC PDU for the PUSCH.
For case 4, the intended MAC layer behaviour is understanding 1 as follows:

· Understanding 1: MAC is not aware of the UCI multiplexing in PHY, MAC does not know whether the final PUCCH overlaps with the PUSCH or not, MAC only knows configured PUCCH resource for SR. Therefore, MAC can send both SR and PUSCH to PHY, based on current RAN1 specification TS 38.213, PHY will multiplex other UCI(s) i.e., HARQ-ACK/CSI in the PUSCH and does not transmit SR.
2. Actions:

To RAN1:

ACTION: 
RAN2 respectfully asks RAN1 to take the above into account.

3. Date of Next TSG-RAN WG1 Meetings:


3GPP RAN2#114-e


19 May – 27 May



Electronic Meeting
3GPP RAN2#115-e


23 August– 27 August


Electronic Meeting
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