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1. Introduction
In NR Release 16 sidelink, the UL/SL prioritization has been discussed a lot and the following agreement was reached [1]and captured in the specification:
	RAN2 #108 agreements:

2: For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL transmission is prioritized.


However, the UL/SL prioritization is also performed in PHY layer and the prioritization result may be different with that of MAC layer. In this contribution we would like to discuss if the case when UL/SL prioritization result being different is the intended behaviour or not.

2. Discussion
In 38.321, the UL/SL prioritization would be performed based on two thresholds as follows [2]:
	5.22.1.3.1a
Sidelink process

<omitted…>
The transmission of the MAC PDU is prioritized over uplink transmissions of the MAC entity or the other MAC entity which are not prioritized as specified in clause 5.4.2.2 if the following conditions are met:

1>
if the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions at the time of the transmission, and


1> if sl-PrioritizationThres is configured and if the value of the highest priority of logical channel(s) or a MAC CE in the MAC PDU is lower than sl-PrioritizationThres.
5.4.2.2
HARQ process

<omitted…>
The transmission of the MAC PDU is prioritized over sidelink transmission or can be performed simultaneously with sidelink transmission if one of the following conditions is met:


-
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured or the MAC PDU is prioritized by upper layers according to TS 23.287 [19]; or

-
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with both the transmission of NR sidelink communication and the transmissions of V2X sidelink communication; or

-
if there is only configured grant(s) for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC PDU is prioritized by upper layers according to TS 23.287 [19], or the MAC entity is able to perform this UL transmission simultaneously with the transmissions of V2X sidelink communication, or none of the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22]; or

-
if there is only a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured, or the MAC PDU is prioritized by upper layers according to TS 23.287 [19], or the MAC entity is able to perform this UL transmission simultaneously with the transmission of NR sidelink communication, or the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1a; or

-
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1a or the transmissions of V2X sidelink communication is not prioritized as described in clause 5.4.2.2 of TS 36.321 [22] or both:


The UL/SL prioritization between sidelink MAC PDU and uplink MAC PDU is performed in MAC layer. Then at PHY layer, the UL/SL prioritization would be performed again as follows [3]:

	16.2.4.3.1
Prioritizations for sidelink and uplink transmissions 

A UE performs prioritization between SL transmissions and UL transmissions after performing the procedures described in Clause 9.2.5 and in Clause 6.1 of [6, TS 38.214]. 

PSFCH transmissions in a slot have a same priority value as the smallest priority value among PSSCH receptions with corresponding HARQ-ACK information provided by the PSFCH transmissions in the slot.

A priority of S-SS/PSBCH block transmission is provided by sl-SSB-PriorityNR.
For prioritization between PSFCH/S-SS/PSBCH block transmission and UL transmission other than a PRACH, or a PUSCH scheduled by an UL grant in a RAR, or a PUCCH with sidelink HARQ-ACK information report 

-
if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 

-
if sl-PriorityThresholdULURLLC is provided

-
the SL transmission has higher priority than the UL transmission if a smallest priority value of the SL transmission(s) is smaller than sl-PriorityThresholdULURLLC; otherwise, the UL transmission has higher priority than the SL transmission
-
else

-
the UL transmission has higher priority than the SL transmission

-
else

-
the SL transmission has higher priority than the UL transmission if the smallest priority value of the SL transmission(s) is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission


In brief, if SL-TX includes PHY layer information (e.g. PSFCH/S-SS/PSBCH block transmission), or the UL-TX includes PHY layer information (e.g. a PUCCH with sidelink HARQ-ACK information), the UL/SL prioritization would be performed by PHY layer based on LTE solution (i.e. compare SL-TX with a threshold). However, the prioritization procedure in PHY layer did not consider the MAC layer UL/SL prioritization result, which means in MAC layer the UL-TX may be prioritized but in PHY layer the UL-TX would be deprioritized by SL-TX with PHY layer information.

Observation 1: If SL-TX or UL-TX includes PHY layer messages then UL/SL prioritization would be performed by PHY layer.
Observation 2: The UL/SL prioritization procedure in PHY layer did not consider the MAC layer UL/SL prioritization result, which means in MAC layer the UL-TX may be prioritized but in PHY layer the same UL-TX could be deprioritized by SL-TX with PHY layer information.
Someone may argue that the MAC layer UL/SL prioritization is target for SL and UL MAC PDU, which means prioritized UL MAC PDU can still be deprioritized by SL PHY messages (e.g. PSFCH/S-SS/PSBCH block transmission), but the key point here is that the PHY layer has no knowledge of the UL/SL prioritization happened in MAC layer, and if prioritized UL MAC PDU in MAC layer being deprioritized in the next moment in PHY layer procedure is really the intended situation we would like to see. 

On the other hand, if we take a deeper look in the PHY layer specification, we could notice that actually PHY layer use different threshold for comparison which depends on whether the UL-TX is URLLC. By this way the gNB may let the UL URLLC data be less possible to be dropped by a separate threshold. However, if UL-TX includes SRB or high priority MAC CE and non-URLLC data in the MAC PDU, the UL-TX would be more possible to be deprioritized when compared to URLLC data.

Observation 3: The UL/SL prioritization procedure in PHY layer would let the SRB or high priority UL MAC CE (e.g. higher than any data) more possible to be deprioritized when compared to high priority UL data (e.g. URLLC data).
Based on the analysis, the interchange between PHY layer and MAC layer may be needed, to better align the UL/SL prioritization procedure happened in these two layers. An indication maybe needed when UL-TX include SRB or high priority UL MAC CE (e.g. higher than any data), so that the PHY layer would consider this UL-TX as high priority when performing related UL/SL prioritization procedure.
Therefore, we propose:

Proposal 1: RAN2 to discuss whether the case that UL MAC PDU which is prioritized in MAC layer UL/SL prioritization is deprioritized later in PHY layer UL/SL prioritization procedure, is a valid case and need to be fixed.

Proposal 2: An indication from MAC layer to PHY layer is needed in UL/SL prioritization when:
· (If answer for P1 is yes) UL MAC PDU is prioritized in MAC layer UL/SL prioritization procedure;
· UL MAC PDU include SRB or high priority UL MAC CE (e.g. higher than any data).
3. Conclusion

In this contribution, we give analysis on Misalignment SL/UL prioritization between MAC and PHY. Based on the discussion, we have the following observations and proposals:
Observation 1: If SL-TX or UL-TX includes PHY layer messages then UL/SL prioritization would be performed by PHY layer.
Observation 2: The UL/SL prioritization procedure in PHY layer did not consider the MAC layer UL/SL prioritization result, which means in MAC layer the UL-TX may be prioritized but in PHY layer the same UL-TX could be deprioritized by SL-TX with PHY layer information.
Observation 3: The UL/SL prioritization procedure in PHY layer would let the SRB or high priority UL MAC CE (e.g. higher than any data) more possible to be deprioritized when compared to high priority UL data (e.g. URLLC data).
Proposal 1: RAN2 to discuss whether the case that UL MAC PDU which is prioritized in MAC layer UL/SL prioritization is deprioritized later in PHY layer UL/SL prioritization procedure, is a valid case and need to be fixed.
Proposal 2: An indication from MAC layer to PHY layer is needed in UL/SL prioritization when:
· (If answer for P1 is yes) UL MAC PDU is prioritized in MAC layer UL/SL prioritization procedure;

· UL MAC PDU include SRB or high priority UL MAC CE (e.g. higher than any data).
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