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1 Introduction
Inter-band MCC issue has been discussed for several meetings. Some agreements have been reached already. However, there are still some ambiguities in understanding of the related scenarios. This contribution provides further consideration on inter-band MCC for V2X based on [1]. 
2 Discussion
Operating scenarios for V2X Service was agreed in last meeting in [2], and it was also agreed that priorities shall be considered for MCC operation:
-
1st priority for MCC operation: 


Multi carrier operation with Band 47 (PC5 V2X) and licensed bands (Uu V2X) 


Multi carrier operation at Band 47 (PC5 V2X)


Multi carrier operation with Band 47 (PC5 V2X) and licensed bands (WAN)

-
2nd Priority for MCC operation:


Multi carrier operation with Band 47(PC5 V2X) and licensed bands (PC5 V2X)


Multi carrier operation with licensed band (PC5 V2X) and licensed bands (Uu V2X)


Multi carrier operation at licensed bands (PC5 V2X)
Regarding the inter-band MCC, it can be alternatively classified as two scenarios based on whether the licensed bands support PC5 V2X service. The following part will discuss the impact on the RF requirements and possible issues for these two scenarios.
Scenario 1: Licensed bands support Uu V2X and WAN services
RF requirements for the licensed bands
Though Uu V2X and WAN are two different services for the licensed bands, the physical layer designs are the same. The RF requirements are based on legacy LTE UE for both cases. 
It is a common view that separate antennas would be used for low bands and 5GHz LAA band, i.e. Band 46. As Band 47 is part of the spectrum of Band 46, we think that the assumptions in study of Band 46 are also valid for Band 47 related band combinations when we consider the RF requirements. It is noted that trap filer is not considered for some band combinations with Band 46 and no requirements are defined for the frequency range in Band 46 once it is hit by the harmonics of the low bands. This method may not be appropriate for V2X Band combinations, as V2X needs to consider the safety issue, the performance of Band 47 cannot be degraded too much for band combinations with harmonic issue. Thus the harmonic issue shall be studied carefully for some of the band combinations.
Supported band combinations

In last RAN4 meeting, 4 licensed bands are agreed to be combined with Band 47 to support MCC operation, i.e. Band 3, Band 8, Band 39 and Band 41. It was clarified during the discussion that these licensed bands only support Uu V2X and WAN services in Rel-14. As these bands have no harmonic issue, the existing UE requirements can be re-used for the licensed bands in these V2X band combinations.
Scenario 2: Licensed bands support PC5 V2X service

Co-existence of PC5 and legacy Uu on different carrier
Based on the simulation results, it was identified that without interference mitigation scheme, licensed bands supporting PC5 Sidelink transmission cannot co-exist well with legacy LTE system, and it will cause more than 5% throughput loss for some cases, especially to the cell edge performance. Though power control can be helpful to reduce the interference, the OLPC scheme is not optimized by RAN1 design, which means it may not always work well in the network. That is part of the reason why scenario of licensed bands support PC5 V2X service has low priority at this stage.
Co-existence of PC5 and legacy Uu on the same carrier
In [4], issues on the co-existence of PC5 and legacy Uu on the same carrier were discussed. As the observation made, more studies are needed from the perspective of synchronization/timing performance on PC5. 
RF requirements for the licensed bands

For the bands supporting PC5 interface, the physical layer design is different from the LTE UE.

For instance, PSCCH and PSSCH for sidelink are not the same as PUCCH and PUSCH for uplink, which means MPR/A-MPR shall be redefined for the licensed bands if these bands need to support PC5 V2X service. 
And for the receiver side, the SNR of V2X has been changed compared to legacy LTE, thus the REFSENS for licensed bands shall be defined accordingly for PC5 V2X service.
Whether other RF requirements are impacted needs further study.
Consideration on new licensed band(s)
It was agreed in last meeting that “For the licensed bands operating for V2X, operators are encouraged to propose the candidate licensed bands before November meeting. The bands proposed after the November meeting should be addressed under future WI or corresponding CA WI”.
The agreement is not to limit the potential licensed bands to support V2X services, but when new band(s) are proposed, it should be clear which services would be supported by the licensed bands. As analyzed above, if PC5 is supposed by the licensed bands, the co-existence issue shall be solved firstly as well as more RF requirements to be defined. And for the band combinations having harmonic issue, further analysis is needed to make sure the appropriated requirements can be defined for both the licensed bands and Band 47.
3 Conclusion
This contribution provides further consideration on inter-band MCC for V2X. Issues for licensed bands supporting V2X services are identified for different scenarios, which should be considered carefully when new band combinations are proposed.
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