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1.
Introduction

The prioritization between SR and PUSCH was discussed in the email discussion with a couple of conclusions [1]. In this contribution, we intend to provide an overall picture from joint RAN2 and RAN1 views by further investigating more cases relevant to prioritization between control (L1/L2) and data, thereby figuring out a way forward for the Stage 3 discussions. The detailed analysis of prioritization between overlapping PUSCHs can be found in [2].
2. Discussion
2.1
Analysis of MAC and PHY behaviour
According to the summary of the conclusions [1], the most controversial issue is the MAC behaviour with respect to the “deprioritized PUSCH”, i.e. whether MAC shall deliver the MAC PDU to PHY or not, and two options are listed below. 
Option a. MAC delivers a MAC PDU for each grant to PHY.

Option b. MAC does not deliver the deprioritized MAC PDU to PHY.

Basically, majority picks Option a due to the reason that how to handle SR/PUSCH overlapping is a PHY decision, and it is therefore MAC’s responsibility to always generate/deliver the MAC PDU to PHY to allow the operation of SR multiplexing on PUSCH for system throughput improvement. More specifically, as shown in Figure 1 below, considering more complex cases where more than one PUCCHs are overlapping with one PUSCH, Option a may take more advantages for the decision-making at PHY. For instance, HARQ-ACK carrying information of URLLC is supposed to be multiplexed on the PUSCH, but MAC may drop the PUSCH as a result of Option b. In this case, PHY may have no choice but to prioritize the HARQ-ACK over SR. Overall, Option a indeed helps PHY to be aware of the whole situation so that an optimal decision can be made with respects to HARQ-ACK/SR/PUSCH multiplexing. 
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Figure 1. Collisions of two PUCCHs and one PUSCH

Observation 1: MAC generating/delivering the MAC PDU to PHY for overlapping PUSCH and SR enables PHY to make better decision in terms of HARQ-ACK/SR/PUSCH mutliplexing.
Actually, Option a is also in line with our proposed way forward for overlapping PUSCHs [2] with the same rationale. Regarding the work split between RAN1 and RAN2, it is desirable to have a consistent MAC behaviour applicable to all the scenarios involving a PUSCH. In this sense, we understand it would lead to a cleaner RAN1 and RAN2 work split by decoupling the dependency between MAC and PHY and simplify the UE behaviour with a common rule. 
Similar to the case of overlapping PUSCHs, as long as MAC is allowed to deliver the deprioritized MAC PDU of a CG to PHY, RAN2 shall take care of the MAC PDU overwritten issue and a common solution is preferred to be applied to CG/DG (CG) and SR/CG. 
2.2
Interaction between MAC and PHY
Provided that prioritization between SR and PUSCH is done in PHY, we need to consider how to enable the intended behaviours by MAC-PHY interactions as SR is triggered by the MAC entity. Actually UCI multiplexing was already discussed in RAN1 and the following assumption has been made regarding handling of SR and other UCI overlapped with each other. 
Working assumption:
Support that SR priority (e.g. high or low priority) is known at PHY layer. 

· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 

· FFS how the SR priority is known

From RAN2 perspective, SR is triggered by the logical channel that triggered the Regular BSR, so it is straightforward to interpret the “SR priority” corresponding to the priority of the logical channel that triggered the SR, which is in line with the RAN2 assumption on prioritization rule between SR and PUSCH. Therefore, a consistent SR priority can be adopted for both UCI multiplexing and prioritization between SR and PUSCH. 
· Agree and capture into TR 38.825 the solution to address the issue of collision between URLLC SR and eMBB UL-SCH may include: A prioritization rule can be defined to determine whether to transmit SR or PUSCH, e.g. based on the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource. 
Proposal 1: The SR priority used by PHY for both UCI multiplexing and prioritization between SR and PUSCH is corresponding to the priority of the logical channel that triggered the SR.
Regarding the MAC behaviour that the MAC entity always generates/delivers the MAC PDU to PHY, we understand it should be applied regardless of whenSR is triggered

· SR is triggered when the MAC PDU has been generated:

In this case, the MAC may have implicitly indicated that the SR is of higher priority by instructing the PHY to send the SR on the overlapping PUCCH resource. However, as discussed in previous subsection, the “characteristic” of the MAC PDU on the PUSCH should be known at PHY for the decision of potential SR multiplexing. Especially, for complex cases of collisions of more than one PUCCH and one PUSCH, we understand the priority of the relevant MAC PDU on the PUSCH is beneficial to be known by PHY to make a decision by comparing the overlapping UL resources.
· When the MAC PDU has not been generated. 
In this case, the MAC shall always delivers the MAC PDU to PHY. Therefore, PHY cannot infer the relative priority between SR and MAC PDU as SR has been signalled to PHY in advance. 
Therefore, the SR priority and the priority of the UL-SCH shall be explicitly delivered from MAC to PHY to work with the concluded MAC behaviour of prioritization between SR and PUSCH. As it is relevant to UCI/SR multiplexing, we prefer to coordinate with RAN1 on the above assistance information, and a draft LS for assistance information for RAN1 confirmation is provided in [4].
Proposal 2: The priority information of the MAC PDU shall be explicitly delivered from MAC to PHY in addition to the SR priority.

One benefit for PHY to handling the overlapping all overlapping PUCCH/PUSCH cases is that the priority of a PUSCH transmission can be determined by taking into account the L1 control information multiplexed on the PUSCH. In MAC, in addition to MAC SDUs in logical channels, L2 control information, i.e. MAC CE, can  also be encapsulated in MAC PDUs. For the same reason, the prioritization or multiplexing handling in PHY should also take L2 control information into account besides L1 control information.
On the other hand, we observe if no MAC CE is multiplexed in the MAC PDU, the highest priority of the LCH can be adopted as the priority of the MAC PDU and PHY is able to compare between SR priority and the corresponding MAC PDU on PUSCH. However, in the cases only MAC CE is included or data is multiplexed with MAC CE in a MAC PDU, how to determine the PUSCH priority needs further discussion in RAN2. More details can be found in [5] and a simple solution shall be considered. 
Proposal 3: The priority of the MAC PDU should take both MAC SDUs and MAC CEs into account. 

3. Conclusion
In this contribution, we further investigate the SR prioritization between SR and have the following proposals through comprehensive comparison and analysis from both RAN1 and RAN2.
Proposal 1: The SR priority used by PHY for both UCI multiplexing and prioritization between SR and PUSCH is corresponding to the priority of the logical channel that triggered the SR.
Proposal 2: The priority information of the MAC PDU shall be explicitly delivered from MAC to PHY in addition to the SR priority.

Proposal 3: The priority of the MAC PDU should take both MAC SDUs and MAC CEs into account. 
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