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According to the email discussion [1] on the collided transmission on SR and PRACH, several solutions are proposed. Based on the LS from RAN2, RAN1 decided not to transmit SR and PRACH simultaneously, and leave the decision of selecting SR or PRACH up to the UE implementation. The related RAN1 agreements are quoted as follows:
	“UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in, at least, single CC and in intra-band CA, during any of the following scenarios:
· Same slot 
· When the gap between the end of PRACH (PUSCH/PUCCH/SRS) and the start of PUSCH/PUCCH/SRS (PRACH) is less than N symbols
· N = 2 for 15 kHz and 30 kHz SCS. 
· N = 4 for 60 kHz and 120 kHz SCS.
· Working assumption: Reference SCS for determining N is the SCS for UL BWP.
· FFS: inter-band CA.
· Transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation.”


In this contribution, we discuss the potential specification impacts in RAN2.
Discussion
How to select SR or PRACH
According to the RAN1 agreements given above, the UE cannot simultaneously transmit PRACH and PUSCH/PUCCH/SRS for single CC and intra-band CA. It is still FFS for the inter-band CA case. From our understanding, for the inter-band CA and DC, the NR UE should be capable of simultaneously transmit PRACH and SR, as the LTE UE, if the uplink power is not limited. For example, the network could trigger the SCell PRACH if the SCG is uplink desynchronized, when the UE initiates a PCell CB-PRACH due to no available SR resource. According to the TS 38.213 [2], RAN1 designed a prioritization order for the uplink transmission when uplink transmission power is limited. The corresponding prioritization order from 38.213 are quoted as follows:
	-	PRACH transmission on the PCell;
-	PUCCH transmission with HARQ-ACK/SR or PUSCH transmission with HARQ-ACK;
-	PUCCH transmission with CSI or PUSCH transmission with CSI;
-	PUSCH transmission without HARQ-ACK or CSI;
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell.


Firstly we would like to ask RAN2 to confirm the RAN1 agreements that “transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation” if the transmission of PUCCH and PRACH are collided in the single cell or intra-band CA case.
Proposal 1: RAN2 is kindly request to confirm the RAN1 agreements that:
· The transmission of PRACH or SR (on PUCCH) is up to UE implementation if the transmission of PRACH and SR are collided in the single cell or intra-band CA case.

Secondly if the Proposal 1 is agreed, RAN2 would need to discuss how to reflect the agreement in the specification. From our understanding there are two types of modelling to capture such agreements in the specifications (e.g. 38.321 and 38.213):
· Model 1: The MAC sends the transmission triggers of both PRACH and SR to the PHY. The PHY will determine which transmission is used.
· Model 2: The MAC determine whether PRACH or SR is transmitted by considering the uplink transmission power of PRACH and SR.
From our understanding, both Model 1 and Model 2 can work. However, Model 1 has more drawbacks. 
For the RACH procedure of Model 1, if the MAC selects a PRACH resource for transmission and “instruct the physical layer to transmit the Random Access Preamble using the selected PRACH”, and if the PHY drops the PRACH transmission, the PHY will need to indicate to MAC a power ramping suspension indication according to the current 38.213. According to 38.321, the power ramping suspension indication is used to prohibit the incrementing of the uplink transmission power of the preamble re-transmission. However, the UE still needs to increment “PREAMBLE_TRANSMISSION_COUNTER”, and monitor the PDCCH for the RAR reception. The UE can only re-transmit the preamble after the RAR reception failure (e.g. after the expiry of the timer for ra-ResponseWindow), even though the preamble is dropped by the PHY.
Observation 1: If the PHY decides to drop PRACH, the MAC still needs to monitor the PDCCH for the RAR reception.
Observation 2: If the PHY decides to drop PRACH, the MAC re-transmits the preamble only after the RAR timer expiry. 
For the SR procedure of Model 1, if the MAC entity selects a SR resource and “instruct the physical layer to signal the SR on one valid PUCCH resource for SR”, and if the PHY drops the SR transmission. There is no indication from PHY to MAC, the MAC entity will increment “SR_COUNTER” and start the “sr-ProhibitTimer”. Incrementing the SR_COUNTER even though the SR is not transmitted may cause the SR transmission failure. Starting the sr-ProhibitTimer even though the SR is not transmitted will block the subsequent SR transmission.
Observation 3: If the PHY decides to drop SR, the MAC still needs to increment the SR_COUNTER. Incrementing the SR_COUNTER even though the SR is not transmitted may cause the SR transmission failure.
Observation 4: If the PHY decides to drop SR, the MAC still needs to start the sr-ProhibitTimer. Starting the sr-ProhibitTimer even though the SR is not transmitted will block the subsequent SR transmission.
According to the issues given in the above Observations, we consider that the MAC entity should determine whether SR or PRACH can be transmitted. On the other hand, by the UE implementation, the MAC entity also knows if the uplink transmission power are limited. Then if the uplink transmission power is not limited, the MAC entity can still indicate the PHY to transmit the SR and the PRACH simultaneously.
Proposal 2: The MAC entity determines whether SR or PRACH are transmitted.
To reflect Proposal 2 in the specification, we consider to have a NOTE in the specification to clarify the valid resource for SR and PRACH. If the SR/PRACH is not transmitted in the collided slot, then the SR/PRACH resource can be considered as not valid. Then the UE can transmit the SR/PRACH in the subsequent valid SR/PRACH resource.
Proposal 3: RAN2 is kindly requested to have a NOTE clarifying the valid SR/PRACH resource in the MAC specification, as follows:
· Note x: If the transmission of SR and PRACH is overlapped, whether the overlapped resource is considered as valid for transmission is left to the UE implementation.
Conclusion
According to the analysis given above, we have the following Observations and Proposals.
Observation 1: If the PHY decides to drop PRACH, the MAC still needs to monitor the PDCCH for the RAR reception.
Observation 2: If the PHY decides to drop PRACH, the MAC re-transmits the preamble only after the RAR timer expiry. 
Observation 3: If the PHY decides to drop SR, the MAC still needs to increment the SR_COUNTER. Incrementing the SR_COUNTER even though the SR is not transmitted may cause the SR transmission failure.
Observation 4: If the PHY decides to drop SR, the MAC still needs to start the sr-ProhibitTimer. Starting the sr-ProhibitTimer even though the SR is not transmitted will block the subsequent SR transmission.

Proposal 1: RAN2 is kindly request to confirm the RAN1 agreements that:
· The transmission of PRACH or SR (on PUCCH) is up to UE implementation if the transmission of PRACH and SR are collided in the single cell or intra-band CA case.
Proposal 2: The MAC entity determines whether SR or PRACH are transmitted.
Proposal 3: RAN2 is kindly requested to have a NOTE clarifying the valid SR/PRACH resource in the MAC specification, as follows:
· Note x: If the transmission of SR and PRACH is overlapped, whether the overlapped resource is considered as valid for transmission is left to the UE implementation.
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