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Introduction
According to the updated V2X WID [1] there are several aspects in RAN4 RF related study as below:
· MCC operation for following two scenarios:
a) Simultaneous PC5 operations over multiple carriers that may or may not be adjacent.
b) Simultaneous Uu and PC5 operations in different carriers and configuring PC5 resources across carriers 
· One thing different compared with eD2D is that the SL TX could be prioritized in the over WAN TX under eNB management even though this case is with low priority.
· High power up to 33dBm for Band 47
· Co-existence study due to introduction of high power class for Band 47
Regarding to above aspects two WFs were agreed respectively in [2] and [3]. In [2] it provides the priority of MCC scenarios. The first priority MCC cases would be:
· 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)
In this contribution we further discuss the MCC aspect for V2X communication for the cases with priority. Regarding the V2X high power related issue further consideration is presented in companion contribution [4].  
Discussion 
First of all it is beneficial to clarify the assumption of maximum number of component carriers in V2X MCC operation. Our understanding is before there is clear request on more component carriers operation RAN4 could focus on up to two component carriers operation as most possible one at current stage. And how additional band and band combinations could be addressed in RAN4 spec for later release could be further discussed. And the approach utilized by NB-IoT and CA basket WI could be taken as reference. 
Regarding the V2V MCC operation type, although three candidates listed in agreed TP[4] with the first priority, we would like to further reorganize them with the target to define RF requirements. The first aspect considered here is that according to the WID ‘Simultaneous PC5 operations over multiple carriers that may or may not be adjacent’ should be objection of V2X WID. Hence the ‘Multi carrier operation at Band 47 (PC5 V2X)’ should cover both intra-band contiguous and non-contiguous multi carrier operation in RAN4 study. Moreover, our understanding is the Uu V2X operation in licensed band and WAN operation in licensed bands are almost the same and transparent in physical layer. Hence these two cases should be the same and merged from RF perspective. Then the scenarios in first priority are reformatted as below:  
· Intra-band multi contiguous carrier operation at Band 47
· Intra-band multi non-contiguous carrier operation at Band 47
· Inter-band multi carrier operation at Band 47 and licensed band
It is apparent that these types are very similar to what we agreed for CA combinations. And it is straightforward to reuse the RF requirements and/or rationale behind them for each type of CA combination. However, it should be indicated that there are still differences between LTE carrier aggregation and V2X MCC operation even at physical layer perspective. One example would be that there is no PCC and SCC terminology at least for Band 47 PC5 V2V MCC communication. Furthermore, when the V2V UE transmits at MCC mode for Band 47, it works as a BS at multi carrier mode to some extent and the transmitted carriers could be independent to each other with its own SA and data. And when V2V UE receives with multi carriers on Band47, these two carriers may come from two separate V2V UE resources. Hence RAN4 should consider the difference in RAN1 design between V2V PC5 MCC and CA.  It seems for inter-band multi carrier operation at Band 47 and licensed band may be similar as CA between Band 46 and legacy licensed band. However, more study is still beneficial for RAN4 to have clear understanding of the whole picture. The other aspect should be considered is the reference architecture to derive the RF requirement. There two aspects would be dominated influence on RF requirements for V2X MCC. Therefore, more discussions are needed for V2X MCC operation before simple reuse the agreed principles for CA. 
The initial considerations on several requirements are provided here for general part and TX requirement in below table as example. The RX requirements which are not mentioned here need further discussion as well. 
	Requirement
	Band47 contiguous MCC
	Band47 NC MCC
	Inter band MCC Band47 and licensed Band

	Channel spacing
	It is better to discuss whether nominal channel space of SCC case could be reused instead of CA requirement. Or specific description should be inserted as Band 46 case.
	The description for intra band NC CA could be reused.
	NA

	Maximum output power
	If the reference architecture is based on separated RF FE and antenna between Band 47 and legacy bands, it should be further studied whether the SAR limitation is still valid for V2X communication to keep the 23dBm summed output power.

	MPR/A-MPR
	FFS according to simulation evaluation
	FFS according to simulation evaluation
	The inter band CA rationale could be reused here

	Configured transmitted power
	If it is agreed that SAR limitation is not valid for V2X operation, and total power of two carrier could exceed the power class boundary, then the Pcmax calculation equation should be updated accordingly. 

	Minimum output power
Transmit off power
	The rationale to define requirement for corresponding CA type could be reused here.

	Power control(absolute power tolerance)
	Since only absolute power tolerance is applicable for V2V, the requirements shall apply on each component carrier as defined for SCC requirement of Band 47 or licensed band with all component carriers active. 

	Frequency error 
	The requirements shall apply on each component carrier as defined for SCC requirement of Band 47 or licensed band with all component carriers active.

	Other requirement in Transmit signal quality 
	The rationale to define requirement for intra band CA could be considered here combined with update in V2V SCC requirement. 
	The requirements shall apply on each component carrier as defined for SCC requirement of Band 47 and licensed band with all component carriers active.

	Output RF spectrum emission
	The rationale to define requirement for corresponding CA type could be reused here.

	TX IM
	The rationale to define requirement for corresponding CA type could be reused here.



Conclusion
In this contribution we generally discussed the V2X MCC UE RF requirement. Based on agreed 1st priority MCC scenarios we further reorganize below cases for definition of RF requirements:
· Intra-band multi contiguous carrier operation at Band 47
· Intra-band multi non-contiguous carrier operation at Band 47
· Inter-band multi carrier operation at Band 47 and licensed band(requested by Operator)
In current release up to 2UL and 2DL carriers would be considered. Regarding how additional band and band combinations could be addressed in RAN4 spec for later release, it could be further discussed. And the approach utilized by NB-IoT and CA basket WI could be taken as reference.
Moreover, it is pointed out more considerations are needed before simple reuse of corresponding CA requirement and/or rationale for MCC operation of V2X. 
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