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There was an LS from RAN2 to confirm if the following agreed UE behavior in RAN2 is supported by RAN1[1]. 
	RAN2 confirms the intended UE behavior: For the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission. 


In this contribution, our view on above issue is presented. 
Discussion
In Rel-16, if the PUCCH and PUSCH with the same priority overlaps in the time domain, the UCI should be multiplexed in the PUSCH as Rel-15. It is further defined that if the UCI includes SR, the SR is discarded when multiplexing. The details descriptions are shown blow[2].
	For each PUCCH resource in the set [image: ] that satisfies the aforementioned timing conditions, when applicable,
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in Clauses 9.2.5.1 and 9.2.5.2
-	the UE multiplexes HARQ-ACK information and/or CSI reports in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in Clause 9.3, and does not transmit SR. In case the PUCCH resource overlaps in time with multiple PUSCH transmissions, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in Clause 9. If the PUSCH transmission by the UE is not in response to a DCI format detection and the UE multiplexes only CSI reports, the timing conditions are not applicable
-	the UE does not expect the resource to overlap with a second resource of a PUCCH transmission over multiple slots if the resource is obtained from a group of resources that do not overlap with the second resource. 


Observation 1: In current RAN1 specification, if SR and PUSCH with the same priority overlaps in the time domain the UE does not transmit SR when performing UCI multiplexing in the PUSCH.
For the overlapping between a SR with high priority and the PUSCH with low priority, the UE shall cancel the transmission of the PUSCH and only transmit the SR as shown in the TS38.213 below[2]. 
	If a UE would transmit the following channels, including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH and a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH, or
-	a configured grant PUSCH of larger priority index and a configured PUSCH of lower priority index on a same serving cell
the UE is expected to cancel a repetition of the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index if the repetition of the PUCCH/PUSCH transmissions of smaller priority index overlaps in time with the PUCCH/PUSCH transmissions of larger priority index.


Observation 2: In current RAN1 specification, SR can cancel PUSCH only if the priority of SR is higher than that of PUSCH.
The purpose of SR is to inform the network that the UE needs UL grant for data transmission. When the UL data becomes available for a logical channel with high priority, the BSR and SR are triggered. If there is available PUSCH transmission, the BSR can be carried in the PUSCH transmission. After receiving the SR or the PUSCH including BSR from the UE, the network can be aware of scheduling request. For the overlapped SR and PUSCH, even though the BSR can be carried by the PUSCH, the delay would be larger than using SR for scheduling request. Because the duration and decoding time of PUSCH is usually longer than that of SR. If the SR is triggered by URLLC data, the UE should inform the network as soon as possible so that the network can schedule PUSCH for URLLC data at once. Therefore, the SR should be transmitted only in case high priority SR overlaps with low priority PUSCH in the time domain for shorter latency. This has already been supported in RAN1 as above observation. 
For the overlapped SR and PUSCH with the same physical layer priority, there are two cases.
· Both SR and PUSCH are for eMBB
For eMBB, the latency is not an important requirement. Therefore, the BSR can be carried on the PUSCH to inform the network that there is new arrived data as discussed above. And the latency is acceptable for eMBB. There is no need to drop the PUSCH transmission from the perspective of physical layer, which may cause resource waste. 
· Both SR and PUSCH are for URLLC
From the physical layer perspective, the URLLC data should be transmitted as early as possible. If the PUSCH is dropped, it has to wait for the next scheduling. Thus, it impacts the latency of the PUSCH, and is not beneficial for URLLC service. In addition, the duration of PUSCH for URLLC is usually short, e.g. 2, 4 or 7 symbols. Thus, the delay of BSR is not as large as that in PUSCH transmission for eMBB. Therefore, dropping the PUSCH is not a good choice from the perspective of physical layer even though the priority of the data that triggers the SR is higher than the data transmitted on the PUSCH from the MAC perspective.
Observation 3: From the perspective of physical layer, dropping PUSCH and only transmitting SR is not a good choice in case of overlapped SR and PUSCH with the same L1 priority. 
According to the RAN2 agreement, the UE may transmit the PUSCH or the SR depending on the instruction from MAC layer. However, whether the UE transmits PUSCH or SR is not known to the network. Therefore, the network has to blindly detect the scheduled PUSCH and SR. For URLLC, the periodicity is very short to ensure the latency of URLLC. For example, the periodicity of SR is assumed to be 2 symbols in the analysis of the uplink latency in Rel-16. It means the overlapping between PUSCH and SR cannot be avoided. Thus, such blind detection may bring significant workload to the network. 
Observation 4: RAN2 agreement may lead to significant workload on network side for blind detection between SR and PUSCH.
In previous RAN1 meeting, PUSCH skipping in case of the overlapping between PUCCH and PUSCH was discussed. The relative agreements are shown below[3][4].
	Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.
Agreement:
For the case (Case 1-2) where only one or more CG PUSCHs overlapping with PUCCH
In Rel.16, for CA and non-CA case, when Rel-16 LCH based prioritization is not configured and there is a single PHY priority for  UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is no DG PUSCH overlapping with the UCI and there is no DG PUSCH overlapping with the one or more CG PUSCHs, the CG PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped.  MAC generates MAC PDU for the CG PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the CG PUSCH. 


If UL skipping is configured, it was agreed that the PUSCH cannot be skipped when there is PUCCH carrying UCI overlapping with the PUSCH in the time domain. The MAC should generate the MAC PDU for the PUSCH anyway. The corresponding LS has been sent to RAN2. The purpose is to avoid the network blind detection between PUSCH and PUCCH in this case. Similarly, the collision handling between SR and PUSCH discussed here should follow similar rules defined for the collision handling between PUSCH and PUCCH in case of UL skipping 
Observation 5: The collision between SR and PUSCH with the same PHY priority is similar as the collision between PUSCH and PUCCH in case of UL skipping, where the PUSCH cannot be skipped. 
According to the observations above, it is undesirable to only transmit SR in case of overlapped SR and PUSCH with the same L1 priority. As a result, we have the following proposal.
Proposal 1: Send an LS to inform RAN2 that the UE behavior in case of overlapping between SR and PUSCH with the same PHY priority is the same as that in Rel-15, i.e., PUSCH is transmitted and SR is dropped.
Conclusion
According to the discussion above, we have the following observations and proposals.
Observation 1: In current RAN1 specification, if SR and PUSCH with the same priority overlaps in the time domain the UE does not transmit SR when performing UCI multiplexing in the PUSCH.
Observation 2: In current RAN1 specification, SR can cancel PUSCH only if the priority of SR is higher than that of PUSCH.
Observation 3: From the perspective of physical layer, dropping PUSCH and only transmitting SR is not a good choice in case of overlapped SR and PUSCH with the same L1 priority. 
Observation 4: RAN2 agreement may lead to significant workload on network side for blind detection between SR and PUSCH.
Observation 5: The collision between SR and PUSCH with the same PHY priority is similar as the collision between PUSCH and PUCCH in case of UL skipping, where the PUSCH cannot be skipped. 
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