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Background
During the RAN4#101-e meeting, a WF [1] on HPUE NR V2X has been agreed and the co-existence issue has been captured in the WF. This issue has been discussed for many meetings and since the beginning, we believe this is an general issue which has multiple working group impact and a more general co-existence model can be abstracted. Hence in this paper we give further analysis of the captured co-existence issue with the general model.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
The co-channel co-existence issue has been captured in the WF[1] as shown below.
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Based on the WF agreement, two questions need to be answered respectively.
Firstly, whether the licensed band and frequency should be used for NR-V out-of-coverage scenario? The SL UE resource allocation has been agreed in RAN1 with type 1 as network configured or pre-configured and type 2 with UE sensing. For out-of-coverage scenario, the mode 2 resource allocation should be used. From RAN1 perspective, the spectrum for out of coverage scenario has not been limited. In this case, it is possible that SL transmission can use the licensed spectrum. The licensed spectrum are spectrum that used for specific service with the agreement of the regulation. If in a certain region the licensed spectrum is allowed for SL transmission, then for out-of-coverage, we believe the spectrum usage is still allowed.
Observation 1: the licensed band and frequency can be used for NR-V out-of-coverage scenario.
Then it comes to the co-channel co-existence issue. The co-existence simulation study has been done in Rel-16 V2X discussion and corresponding simulation result and conclusion have been captured in the TR 38.886. Specifically, for case 5 as NR V2X UE to NR Uu BS and case 6 as NR Uu UE to NR V2X UE. According to the simulation result, for case 5, if no power control introduced, the NR BS throughput loss is not acceptable and for case 6, no reasonable PRR loss was observed in NR V2X UE. From this perspective, the power control is introduced and the co-channel co-existence of NR Uu BS and NR V2X UE is guaranteed.
Observation 2: Adjacent channel co-existence of NR Uu BS and NR V2X UE is guaranteed by power control.
Back to the problem of the co-channel co-existence issue, we have abstracted the issue as below as more general case. For out-of-coverage UE2 and UE3, the SL transmission between this two UEs will for sure have influence on the UE1 to UE4 SL transmission as well as the UE1 to BS NR transmission. For this more general case, we believe the co-existence issue exists not only UE2 with PC2 but also UE2 with PC3. This issue is caused by partial coverage scenario. For the NR SL transmission of UE2 to UE3 as aggressor and UE1 to UE4 SL transmission as victim, the UE1 and UE4 share the same BS configured resource pool #1 while for UE2 and UE3 share another resource pool #2 which is pre-configured as these two UEs are out of coverage. If there is no SL transmission between UE1/UE4 and UE2/UE3, then the two resource pool #1 and #2 has no information about any time-frequency resource is used or reserved for each other. In this case, same time-frequency resource might be used for both resource pools and interference will occur. Besides, as the resource pool#1 is configured by the base station, then the UL transmission from UE1 to BS will be acknowledged by the BS and hence configure the resource pool#1 without the time-frequency resource which is conflict to the UL transmission. However, as the resource pool#2 has no information about the cell as well as the resource pool#1, there exist the interference scenario that the out of coverage SL transmission has conflict time-frequency resource with the UE1 to BS UL transmission and reception.
Observation 3: The partial coverage scenario will cause two interference scenario, as victim of SL service or victim of NR service.
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Figure 1 General co-existence scenario
Based on the analysis above, we see the general interference issue which might need more discussion and multiple mechanism can be developed to avoid such interference. From UE implementation perspective, there is also many ways to avoid the interference and whether this method can or need to be standardized still need multiple group to study this issue. Hence for the 2nd question of the WF, we propose not to use RAN4 requirement to guarantee the co-channel co-existence.
Proposal: Not to use RAN4 requirement to guarantee the above co-channel co-existence.
Conclusions
In this contribution, we give discussion on synchronous operation and the observation and proposals are as below：
Observation 1: the licensed band and frequency can be used for NR-V out-of-coverage scenario.
Observation 2: Adjacent channel co-existence of NR Uu BS and NR V2X UE is guaranteed by power control.
Observation 3: The partial coverage scenario will cause two interference scenario, as victim of SL service or victim of NR service.
Proposal: Not to use RAN4 requirement to guarantee the above co-channel co-existence.
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« Co-channel co-existence issue identified in R4-2118987.
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With current § criterion defined in 38.304, the cell will be detected at the same location for PC3 NR Uy UE and PC2 NR V2X UE. This is
because there is no compensation factor for sxlev in § criterion equation for the case where PC5 P_powerClass is higher than P_EMAX
associated with the serving cell. This is illustrated in Figure 1 below when PC2 V2X UE use the same frequency as NR Uu UE. The coverage

zone for PC2 UE is A2 and coverage zone for PC3 UE is Al. The current sidelink in-coverage criterion will make the PC2 V2X UE declare the
in-coverage as the same as PC3 in Al but not AZ.

« WF for the co-existence issue.

- Check whether the identified co-channel existence issue exists, the following aspects
should be considered.

- Whether the licensed band and frequency should be used for NR-V out-of-coverage
scenario?.

- Ifthis is an issue, should the co-channel co-existence in this case need to be guaranteed

by RAN4 requirements?.




image2.png
Out of coverage

BS UE2

In coverage
e

UE4

UE3




