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1.  Introduction
Prioritization rules when overlapped transmissions occur are discussed by both RAN1 and RAN2 separately. The following table list the current progress: 

Table 1. Summary of MAC and PHY spec related to prioritization rule
	
	RAN2 spec (MAC CR)
	RAN1 spec (TS 38.213)

	Already specified
	· Specify UL/SL prioritization rule for SL-SCH
	· Specify the priority of PSFCH and SLSS/PSBCH
· Compare the priority value of sidelink when sidelink transmissions are overlapped
· When there is simultaneous UL and SL transmission and UE is not capable of transmitting both, the UE transmits only on the link, UL or SL, with the higher priority
* Could refer to Appendix for easy reference

	Note
	From MAC CR, it’s not clear whether the specified UL/SL prioritization rule apply to SL-BCH or PSFCH
	From RAN1 spec, it’s not clear how UE compare the priority of UL and SL:
· Whether to follow RAN2 spec?
· Whether to follow RAN2 spec when SL transmission is for SL-BCH or for PSFCH?



In summary, RAN1 specifies the priority of PSFCH and SLSS/PSBCH, but neither RAN1 spec nor MAC spec explicitly indicate how to handle UL/SL-BCH and UL/PSFCH prioritization. In this paper, we suggest to fix the issue with explicit MAC spec description.

2. Discussion
After checking current MAC CR and RAN1 spec as aforementioned, we have the following observation:
Observation: From current MAC and PHY spec, it is still unclear how to handle UL/SL-BCH and UL/PSFCH prioritization.

To address the issue, we suggest to introduce some MAC spec change to capture the missing part, i.e., in the subclause for SL-BCH transmission and PSFCH transmission, specify that UE should refer to the procedure specified in subclause 5.22.1.3.x (i.e., HARQ process handling for SL-SCH data transfer) to consider the case of UL/SL prioritization.

Proposal: In subclause for “SL-BCH Data transfer” and for “PSFCH generation”, specify that UE reuse UL/SL-SCH prioritization rule to determine whether to transmit SL-BCH or PSFCH.
 
2.1. Prioritization between UL and PSFCH

In our view, there are several ways to clarify how to perform UL/PSFCH prioritization.
· Example 1: Add a note to describe how to handle simultaneous UL/PSFCH prioritization
· Example 2: Add a sentence in bullet 3> to clarify that UE should take into account simultaneous UL/PSFCH transmission when instructing the physical layer to generate acknowledgement(s)
· Example 3: Add a new condition for bullet 3> in normative text for UE to consider prioritization outcome. 

Example 1: Add a note	
	5.22.2    SL-SCH Data reception
5.22.2.2    Sidelink HARQ operation
5.22.2.2.2    Sidelink process
<ignore irrelevant part>
1>    if HARQ feedback is enabled by the SCI:
2>    if HARQ feedback corresponding to this TB is configured with [a separate PSFCH resource i.e. option 2]; or
2>    if HARQ feedback corresponding to this TB is configured with [a shared PSFCH resource i.e. option 1] and the communication range calculated with the location information of the associated Sidelink transmission information according to TS 38.331 is smaller or equal to the communication range indicated in the associated Sidelink transmission:
                    3>    instruct the physical layer to generate acknowledgement(s) of the data in this TB.
[Note] If there is simultaneous uplink transmission with the PSFCH resource for HARQ feedback, UE apply the same procedure as specified in clause 5.22.1.3.x to determine whether to instruct the physical layer to generate acknowledgement(s) of the data in this TB.



Example 2: Add sentences for clarification
	5.22.2    SL-SCH Data reception
5.22.2.2    Sidelink HARQ operation
5.22.2.2.2    Sidelink process
<ignore irrelevant part>
1>    if HARQ feedback is enabled by the SCI:
2>    if HARQ feedback corresponding to this TB is configured with [a separate PSFCH resource i.e. option 2]; or
2>    if HARQ feedback corresponding to this TB is configured with [a shared PSFCH resource i.e. option 1] and the communication range calculated with the location information of the associated Sidelink transmission information according to TS 38.331 is smaller or equal to the communication range indicated in the associated Sidelink transmission:
                    3>    instruct the physical layer to generate acknowledgement(s) of the data in this TB ., taking into account simultaneous uplink transmission, if any, by applying  the same procedure as specified in clause 5.22.1.3.x.



Example 3: Add a new checking condition
	5.22.2    SL-SCH Data reception
5.22.2.2    Sidelink HARQ operation
5.22.2.2.2    Sidelink process
<ignore irrelevant part>
1>    if HARQ feedback is enabled by the SCI:
2>    if HARQ feedback corresponding to this TB is configured with [a separate PSFCH resource i.e. option 2]; or
2>    if HARQ feedback corresponding to this TB is configured with [a shared PSFCH resource i.e. option 1] and the communication range calculated with the location information of the associated Sidelink transmission information according to TS 38.331 is smaller or equal to the communication range indicated in the associated Sidelink transmission:
                   3>  if there is no simultaneous uplink transmission, or if the PSFCH transmission associated with acknowledgement(s) of the data in this TB is prioritized as specified in clause 5.22.1.3.x by considering the priority of PSFCH transmission same as the received TB:  
                   3>    4>    instruct the physical layer to generate acknowledgement(s) of the data in this TB.




2.2. Prioritization between UL and SL-BCH

For the case of UL/SL-BCH prioritization, two exemplary spec changes can be considered:
· Example 1: Refer to clause 5.22.1.3.x for how to generate a transmission
· [bookmark: _GoBack]The procedure of “generate a transmission” in clause 5.22.1.3.x includes the specification description for UL/SL-SCH prioritization rule.
· Example 2: Add a new checking condition

Example 1: Refer to the procedure “generate a transmission” as specified in subclause 5.22.1.3.x
	5.23    SL-BCH data transfer
5.23.1    SL-BCH data transmission
When instructed to send SL-BCH, the MAC entity shall:
1>    obtain the MAC PDU to transmit from SBCCH;
1>    deliver the MAC PDU to the physical layer and instruct it to generate a transmission.
1> generate a transmission by applying the same procedure as specified in clause 5.22.1.3.x. 



Example 2: Add a new checking condition

	5.23    SL-BCH data transfer
5.23.1    SL-BCH data transmission
When instructed to send SL-BCH, the MAC entity shall:
1>    obtain the MAC PDU to transmit from SBCCH;
1>    if there is no simultaneous uplink transmission, or if the MAC PDU is prioritized as specified in clause 5.22.1.3.x:
        1>2>    deliver the MAC PDU to the physical layer and instruct it to generate a transmission.



3 Conclusion 

In this paper, we address the observation that from current RAN1 and RAN2 spec, it is still unclear how to perform UL/SL-BCH and UL/PSFCH prioritization. 

Observation: From current MAC and PHY spec, it is still unclear how to handle UL/SL-BCH and UL/PSFCH prioritization.

Based on our analysis, the proposals are below:

Proposal: In subclause for “SL-BCH Data transfer” and for “PSFCH generation”, specify that UE reuse UL/SL-SCH prioritization rule to determine whether to transmit SL-BCH or PSFCH.
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5 Appendix: RAN1 agreement and spec for prioritization
	  Agreements on priority of SLSS/PSBCH and PSFCH
  For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE
  The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
  Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs
  The priority of PSFCH is set as the priority of the corresponding PSSCH.



	[bookmark: _Toc29894875][bookmark: _Toc29899174][bookmark: _Toc29899592][bookmark: _Toc29917328]TS 38.213-g00
16	UE procedures for sidelink
<ignore irrelevant part>
A priority of a PSSCH according to NR radio access or according to E-UTRA radio access is indicated by a priority field in a respective scheduling SCI format. A priority of a PSSS/SSSS/PSBCH according to E-UTRA radio access is provided by LTESidelinkSSBPriority. A priority of an S-SS/PBCH block is provided by NRSidelinkSSBPriority. A priority of a PSFCH is same as the priority of a corresponding PSSCH.

[bookmark: _Toc29894876][bookmark: _Toc29899175][bookmark: _Toc29899593][bookmark: _Toc29917329]16.1	Synchronization procedures
<ignore irrelevant part>

If a UE would transmit or receive an S-SS/PSBCH block or, for E-UTRA radio access, sidelink synchronization signals, and the transmission or reception would overlap in time with other transmissions and/or receptions on the sidelink, the UE transmits or receives the signal/channel with the higher priority.

[bookmark: _Toc29894881][bookmark: _Toc29899180][bookmark: _Toc29899598][bookmark: _Toc29917334]16.2.4	Prioritization of transmissions/receptions
[bookmark: _Toc29894882][bookmark: _Toc29899181][bookmark: _Toc29899599][bookmark: _Toc29917335]16.2.4.1	Simultaneous NR and E-UTRA transmission/reception
If a UE 
-	would transmit a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the earlier of the two transmissions 
the UE transmits only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers.If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA radio access and receive or transmit a second channel/signal using NR radio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception or transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the later transmission or reception
the UE transmits or receives only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers.
[bookmark: _Toc29894883][bookmark: _Toc29899182][bookmark: _Toc29899600][bookmark: _Toc29917336]16.2.4.2	Simultaneous PSFCH transmission/reception
If a UE 
-	would transmit a first PSFCH and receive a second PSFCH, and
-	a transmission of the first PSFCH would overlap in time with a reception of the second PSFCH
the UE transmits or receives only the PSFCH with the higher priority as determined by a first SCI format 0_1 and a second SCI format 0_1 [5, TS 38.212] that are respectively associated with the first PSFCH and the second PSFCH.
If a UE 
-	would transmit a first PSFCH to a first UE and a second PSFCH to a second UE, and
-	a transmission of the first PSFCH would overlap in time with a transmission of the second PSFCH
the transmits only the PSFCH with the higher priority as determined by a first SCI format 0_1 and a second SCI format 0_1 [5, TS 38.212] that are respectively associated the first PSFCH and the second PSFCH. 
If a UE 
-	would transmit a first PSFCH and a second PSFCH to another UE, and
-	a transmission of the first PSFCH would overlap in time with a transmission of the second PSFCH
the UE transmits only the PSFCH with the higher priority as determined by a first SCI format 0_1 and a second SCI format 0_1 that are respectively associated the first PSFCH and the second PSFCH. 
[bookmark: _Toc29894884][bookmark: _Toc29899183][bookmark: _Toc29899601][bookmark: _Toc29917337]16.2.4.3	Simultaneous SL and UL transmissions
If a UE 
-	would simultaneously transmit on the UL and on the SL of a serving cell, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL of the serving cell
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-	would transmit on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission, so that the total UE transmission power would not exceed 



