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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, some remaining issues of in-device coexistence are discussed and the associated text proposals are provided.

2. Discussion 
2.1. Clarification of TDM based solution
In the RAN1 1901 Ad-Hoc meeting, the TDM based solutions for in-device coexistence between LTE and NR V2X are discussed. It was identified that timing alignment is required for TDM based solution according to the following agreement [1]:
	Agreements:
· For TDM solutions for in-device coexistence between LTE and NR V2X:
· Time Alignment
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers



In the current specification (i.e. 38.213 v16.0.0), the TDM solution is applied whenever LTE and NR sidelink signals/channels overlap in time. One example is shown below [2]:
	…
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.
…


It is worth noting that the description is the same as that for the coexistence of MR-DC in Uu (one example is cited below). 
	…
-	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC and
-	if UE transmission(s) in subframe [image: ] of the MCG overlap in time with UE transmission(s) in slot [image: ] of the SCG in FR1, and
-	if [image: ] in any portion of slot [image: ] of the SCG, 
	the UE reduces transmission power in any portion of slot [image: ] of the SCG so that [image: ] in any portion of slot [image: ], where [image: ] and [image: ] are the linear values of the total UE transmission powers in subframe [image: ] of the MCG and in slot [image: ] of the SCG in FR1, respectively. The UE is not required to transmit in any portion of slot [image: ] of the SCG if [image: ] would need to be reduced by more than the value provided by XSCALE in order for [image: ] in any portion of slot [image: ] of the SCG. The UE is required to transmit in slot [image: ] of the SCG if [image: ] would not need to be reduced by more than the value provided by XSCALE in order for [image: ] in all portions of slot [image: ].
…


However, unlike the Uu case where asynchronous DC is supported, in sidelink it is only agreed to support TDM solutions with the prerequisite of explicit time alignment. Therefore, additional clarifications for TDM solutions are required. The associated text proposals are provided below:
	16.1	Synchronization procedures

…
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, and
-	the time resource indexes of the transmission or reception of both NR and E-UTRA sidelinks are known to the UE, and
-	the subframe boundaries are aligned between NR and E-UTRA sidelinks
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 time resource indexes of the transmission or reception of both NR and E-UTRA sidelinks are known to the UE, and
-	the subframe boundaries are aligned between NR and E-UTRA sidelinks, 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 time resource indexes of the transmission or reception of both NR and E-UTRA sidelinks are known to the UE, and
-	the subframe boundaries are aligned between NR and E-UTRA sidelinks, 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: _Ref15913782]Proposal 1: Agree the TP on clarifying that time alignment is required for TDM solution of in-device coexistence.

2.2. Priority indication between LTE and NR
One issue of inconsistency between RAN1, RAN2, and SA2 was discussed in the previous meeting without a conclusion [3]. SA2 has agreed that the Priority Level for NR PC5 has the same format and meaning as the Priority value of the LTE PPPP [4], where this Priority Level is defined in 5QI for data channel. Later, RAN2 has agreed that in NR the L1 priority in SCI means the highest priority of logical channels, and additionally, the priorities of logical channels for PC5-RRC and CSI reporting MAC CE are higher than the SL data according to the LS [5]. 
	In addition, the Sidelink CSI Reporting MAC CE has a fixed priority which is used for L1 priority in SCI and UL/SL prioritization. In Logical Channel Prioritization on SL-SCH, the MAC CE is prioritized between SCCHs carrying PC5-RRC and PC5-S signalling and STCHs carrying SL data.


Consequently, it seems that the numerical value of SCI priority in NR is not directly comparable with that in LTE (which is simply the PPPP). For example, in LTE the traffic with the highest priority can indicate value 0 in SCI priority, but in NR it may only indicate value 2 because value 0 is reserved for PC5-RRC and value 1 is reserved for MAC CE.
However, in the latest RRC spec [6] as shown below, RAN2 seems to reverse the decision by allowing all the logical channel priority values to be used for NR data, i.e., configuring the STCH with a priority higher or equal to PC5-RRC and MAC CE.
	SL-LogicalChannelConfig-r16 ::=            SEQUENCE {
    sl-Priority-r16                            INTEGER (1..8),
    sl-PrioritisedBitRate-r16                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
                                               kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
    sl-BucketSizeDuration-r16                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,
                                               spare7, spare6, spare5, spare4, spare3,spare2, spare1},
    sl-ConfiguredGrantType1Allowed-r16         ENUMERATED {true}                                        OPTIONAL,   -- Need R
    sl-HARQ-FeedbackEnabled-r16                ENUMERATED {enabled, disabled }                          OPTIONAL,   -- Need R
    sl-LogicalChannelGroup-r16                 INTEGER (0..maxLCG-ID)                                   OPTIONAL,   -- Need R
    sl-SchedulingRequestId-r16                 SchedulingRequestId                                      OPTIONAL,   -- Need R
    sl-LogicalChannelSR-DelayTimerApplied-r16  BOOLEAN                                                  OPTIONAL,   -- Need R
    ...
}


As a result, the inconsistency issue between RAN1, RAN2 and SA2 is resolved, and the numerical values of SCI priority in NR and LTE are now comparable.
[bookmark: _Ref36631854]Observation 1: The inconsistency issue has been resolved by RAN2, and the numerical values of SCI priority in NR and LTE are now directly comparable.

3. Conclusion
In the contribution, we provide our view on the coexistence issues of LTE and NR sidelink technologies with the following proposal and observation:
Proposal 1: Agree the TP on clarifying that time alignment is required for TDM solution of in-device coexistence.
Observation 1: The inconsistency issue has been resolved by RAN2, and the numerical values of SCI priority in NR and LTE are now directly comparable.
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