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1. Introduction
A work item on 5G V2X with NR sidelink had been approved in RAN#83 meeting [1].  In the RAN4#90bis meeting, a work plan for the WI that involves RF aspect was agreed [2]. As per the work plan for RF aspects, it is scheduled to conduct the initial discussion on 5G V2X UE general requirements from RAN4#91 meeting. 
In this contribution, output RF spectrum emissions for NR V2X, including occupied bandwidth, out of band emission, spurious emission and transmit intermodulation, are primarily discussed on the basis of LTE V2X.
2. Discussion
In addition to guaranteeing the quality of the transmitted signal within the occupied bandwidth, communication equipment is required to meet the protection requirement of other channels within the system or the radiation requirements enforced by relevant authorities. Output RF spectrum emission requirements are thereby specified to address this issue. 
Output RF spectrum emission requirements consist of occupied bandwidth, out of band emission and spurious emission requirements. According to TS 36.101, the output UE transmitter spectrum comprises three components; the emission within the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain, as shown in Figure 1. 
[image: ]
Figure 1: Transmitter RF spectrum
Occupied bandwidth is defined as the bandwidth containing 99% of the total integrated mean power of the transmitted spectrum on the assigned channel [4]. Although the channel bandwidth of NR V2X might be different from that of LTE V2X, the definition of occupied bandwidth for LTE V2X applies to NR V2X on FR1. 
Proposal 1: The definition of occupied bandwidth for LTE V2X can be reused for NR V2X on FR1.
The out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions [4]. The out of band emission has a great influence on the communication quality of adjacent channels owing to the relatively high power level during the range of . It is thus essential to evaluate the coexistence performance with adjacent channels between different systems. The out of band emission limit is specified in terms of a spectrum emission mask and an adjacent channel leakage power ratio [4]. Both the SEM and ACLR are significantly associated with coexistence evaluations. Due to the different coexistence scenarios between LTE V2X and NR V2X, it is proposed to redefine the SEM and ACLR requirements for NR V2X.
Proposal 2: Out of band emission requirements for NR V2X, including SEM and ACLR, should be defined based on the results of coexistence studies.
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated [4]. As per TS 36.101, the general spurious emission requirements for LTE apply to LTE V2X When UE is configured for LTE V2X sidelink transmissions non-concurrent with LTE uplink transmissions, while those for LTE V2X with concurrent transmissions are specified based on coexistence evaluations. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]On the other hand, application scenarios and hardware implementations are involved in the spurious emission requirements for both LTE V2X and NR V2X. These two factors of LTE V2X are similar to a large extent to those of NR V2X. When it comes to NR V2X, the same methodology can thus be implemented. To be more specific, the general spurious emission requirements for NR can be used for NR V2X when UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions. Nevertheless, the spurious emission requirements when UE is configured for simultaneous NR V2X sidelink and NR uplink transmissions need further study based on the corresponding inter-band concurrent operations.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 3: The general spurious emission requirements for NR can be used for NR V2X when UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions.
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non-linear elements caused by the presence of the wanted signal and an interfering signal reaching the transmitter via the antenna [4]. The general transmit intermodulation requirements for LTE apply to LTE V2X sidelink transmissions regardless of whether or not UE is configured for LTE V2X sidelink transmissions concurrent with LTE uplink transmissions. Based on the similar application scenarios and hardware implementations between LTE V2X and NR V2X, the same methodology can be adopted for NR V2X. It is thus proposed that the general transmit intermodulation requirements for NR can be used for NR V2X.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Proposal 4: The general transmit intermodulation requirements for NR can be used for NR V2X.
3. Conclusion
This contribution primarily discusses the output RF spectrum emissions for NR V2X based on LTE V2X. To conclude, the following proposals concerning output RF spectrum emissions are provided for NR V2X UE.
Proposal 1: The definition of occupied bandwidth for LTE V2X can be reused for NR V2X on FR1.
Proposal 2: Out of band emission requirements for NR V2X, including SEM and ACLR, should be defined based on the results of coexistence studies.
Proposal 3: The general spurious emission requirements for NR can be used for NR V2X when UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions.
Proposal 4: The general transmit intermodulation requirements for NR can be used for NR V2X.

4. Reference
[1]	RP-190766, New WID on 5G V2X with NR sidelink, LG Electronics, Huawei
[2]	R4-1905084, Work plan for NR V2X services in Rel-16, LG Electronics
[3]	TS 36.101, Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception (Release 16)
[4]	TS 38.101-1, User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone (Release 15)
Page 1
image1.png
. . Channel
Spurious domain  Afags  bandwidth  Afoa Spurious domain
&K i 9 g

Rl

4—— EUTRABand ——»




