3GPP TSG-RAN WG4 Meeting #98bis-e
R4-2106554
Electronic Meeting, Apr. 12-20, 2021
Title:
R17 V2X FDM operation
Source:
OPPO
Agenda item:
8.10.5.1
Document for:
Approval
1 Introduction
The FDM operation of V2X and UU in license band was discussed in last meeting, and WF [1] was agreed with several issues for further study. This paper share some view on this FDM operation.
2 Discussion

2.1 FDM scenario
In Rel-16, the V2X was only supported in ITS band n47 and also the license band n38 but under the condition that the whole n38 band is applied to V2X in certain region. 
Observation 1:    Rel-16 V2X only support the case that license band (n38) is exclusively applied to V2X in certain region.
Then in Rel-17, the WP [2] was agreed and in which the supporting of “Partial used SL operation in a carrier including n79 and other interesting bands” was included. Also in WF [1], it was agreed to introduce FDM operation of UU and SL for both FDD band and TDD band.
However, it is ambiguous whether this partially used SL operation only consider the scenario that one UE supporting both SL and UU in this region or it also include the case that SL and UU both exists in this band and this region but supported by different UEs as shown in Figure 1. 
From the discussions up to now, it seems people consider the scenario 1 by default. But actually from UE implementation perspective, the scenario 1 looks like more challenging since UE need to handle the interference/power control between NR and SL in the same band, even with two separate RF chain. On the contrary, the scenario 2 is much easier in UE implementation and no interference within UE.
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Figure 1, Scenarios of SL and uu partially used in license band

Observation 2:    Both scenario 1 and 2 can be considered as the enhancement from Rel-16.
Observation 3:    It is unclear whether the FDM operation only consider the scenario of UU and SL in same band supported by same UE or can be supported by different UEs.
Observation 4:    Scenario 2 (SL and UU in different bands) is more easy in UE implementation and performance is better than Scenario 1 due to no interference inside UE.
Proposal 1:         It is proposed to clarify whether scenario 2 (SL and UU in different bands) is considered in Rel-17.
2.2 UE architecture

For scenario 2 in Figure 1, the RF architecture is simple, and singe RF chain architecture in Figure 2 as below can be adopted.
Proposal 2:         It is proposed to use single RF chain architecture for scenario 2 (SL and UU in different bands).

For Scenario 1 (n79 UU and n79 SL supported by same UE) in Figure 1, the architecture might have different implementations. Up to now several papers has discussed the UE architectures that can be considered for the FDM SL and UU operation. And the architectures are for the scenario 1 in Figure 1. One example is as below [3], single RF chain and separate RF chain architectures are both given. 
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Figure 2, Candidate RF architectures from [3]
From interference analysis perspective, the experience in Rel-15 for intra-band EN-DC like B41/n41 ban be borrowed here, and apparently the separate RF chain architecture will have better performance since the RIMD and PCB leakage IMD is much smaller than the forward IMD in single RF chain architecture. Whether or not RAN4 only define requirements for separate RF chain architecture like B41/n41, B71/n71 in Rel-15, or define requirements for both and rely on UE capability to indicate which requirements it follows like in B3/n3, or even only define requirements for the worst case, i.e. single RF architecture, needs further discussion and make decision before jump into requirement definition.
Observation 5:    For the Scenario 1 (NR uu and SL supported by UE in same band) separate RF chain architecture has better performance than single RF chain architecture from interference perspective.
Observation 6:    Requirements can be based on either single RF chain architecture, or separate RF chain architecture, or both.

Proposal 3:         It is proposed to choose which of following approach is adopted for scenario 1 (NR uu and SL supported by UE in same band) in requirement definition.

· Option 1: Only define requirements for separate RF chain architecture
· Option 2: Only define requirements for the worst case, i.e. single RF architecture 

· Option 3: Define requirements for both and rely on UE capability to indicate which requirements it follows
2.3 Frequency separation
To overcome the interference between SL and UU, frequency separation was brought up. It can be understood that with larger frequency separation the interference might be less.
For scenario 2 in Figure1, there is no in-device interference issue, so only the NR UE-SL UE coexistence needs to be considered for PC3, and in addition the interference for SL UE to NR BS might also need to be considered for PC2. And these can be handled by OOBE and spurious emission requirements, thus no frequency separation is needed.
Observation 7:    No frequency separation is needed for scenario 2 (SL and UU are in different bands), the general requirements like OOBE and spurious emission can be used.

Proposal 4:         It is proposed to not define frequency separation for scenario 2 (SL and UU are in different bands).

For scenario 1(NR uu and SL within same band supported by one UE) in Figure1, however, the situation is more complex. Since the NR uu and SL are within same band, filter doesn’t help in rejecting the Tx power from the one another. Then the potential problems as shown in Figure 3 might include the forward/backward IMD in meeting the emission requirements in n79, the power control issue (single RF chain), the Tx to Rx interference caused by timing difference, the OOBE/spurious emission interference to one another. 
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Figure 3, Potential issues for NR uu and SL within same band
Observation 8:    Several issues might be caused by supporting NR uu and SL within same band, like IMD emissions, power limitation, OOBE/SE, and Tx to Rx interference.

Above issues has some relation with the frequency separation in nature, and with larger frequency separation the sensitivity degradation or power back off in meeting emission requirements could be smaller. However, these issues might not be totally new:

· The IMD emissions usually are handled by higher MPR or AMPR for the concurrent transmission; 
· The Tx power limitation might happen in interference mitigation or total power exceeds the PA power capability especially due to separate power control process for NR UU and SL. This is inherent UE power control behaviour of FDM NR UU and SL;
· Tx to Rx interference is caused by the timing un-alignment between SL and UU Tx and the OOBE/SE, this will cause the sensitivity degradation and usually MSD is defined.
Therefore, it seems all the potential issues can be covered by several requirements in RAN4 spec and it makes the necessity of introducing frequency separation unclear.
Observation 9:    With larger frequency separation the sensitivity degradation or power back off in meeting emission requirements could be smaller.

Observation 10:   Current RAN4 requirements can cover the issues caused by supporting NR uu and SL within same band.

Besides, it is not quite clear how to apply the frequency separation in requirement definition, something like limit deployments, or MSD based on frequency separation? In our view, this should be clear to the group before decide to introduce this frequency separation.
Observation 11:    How to apply the frequency separation in requirement definition is unclear.

Proposal 5:         It is proposed to not introduce the frequency separation for scenario 1(NR uu and SL supported by UE within same band) unless the necessity and how to apply the frequency separation in requirement definition is clarified.
3 Conclusion

2.1 FDM scenario

Observation 1:    Rel-16 V2X only support the case that license band (n38) is exclusively applied to V2X in certain region.
Observation 2:    Both scenario 1 and 2 can be considered as the enhancement from Rel-16.
Observation 3:    It is unclear whether the FDM operation only consider the scenario of UU and SL in same band supported by same UE or can be supported by different UEs.
Observation 4:    Scenario 2 (SL and UU in different bands) is more easy in UE implementation and performance is better than Scenario 1 due to no interference inside UE.

Proposal 1:         It is proposed to clarify whether scenario 2 (SL and UU in different bands) is considered in Rel-17.
2.2 UE architecture

Proposal 2:         It is proposed to use single RF chain architecture for scenario 2 (SL and UU in different bands).

Observation 5:    For the Scenario 1 (NR uu and SL supported by UE in same band) separate RF chain architecture has better performance than single RF chain architecture from interference perspective.
Observation 6:    Requirements can be based on either single RF chain architecture, or separate RF chain architecture, or both.

Proposal 3:         It is proposed to choose which of following approach is adopted for scenario 1 (NR uu and SL supported by UE in same band) in requirement definition.

· Option 1: Only define requirements for separate RF chain architecture
· Option 2: Only define requirements for the worst case, i.e. single RF architecture 

· Option 3: Define requirements for both and rely on UE capability to indicate which requirements it follows
2.3 Frequency separation

Observation 7:    No frequency separation is needed for scenario 2 (SL and UU are in different bands), the general requirements like OOBE and spurious emission can be used.

Proposal 4:         It is proposed to not define frequency separation for scenario 2 (SL and UU are in different bands).

Observation 8:    Several issues might be caused by supporting NR uu and SL within same band, like IMD emissions, power limitation, OOBE/SE, and Tx to Rx interference.

Observation 9:    With larger frequency separation the sensitivity degradation or power back off in meeting emission requirements could be smaller.

Observation 10:   Current RAN4 requirements can cover the issues caused by supporting NR uu and SL within same band.
Observation 11:    How to apply the frequency separation in requirement definition is unclear.

Proposal 5:         It is proposed to not introduce the frequency separation for scenario 1(NR uu and SL supported by UE within same band) unless the necessity and how to apply the frequency separation in requirement definition is clarified.
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