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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469] In RAN1#94, the following agreement was made with respect to the need of bandwidth part (BWP) in NR sidelink [1]. 
	· RAN1 continues study on the necessity, benefits and relationship between bandwidth part and resource pool.



In this paper, we analyse the impact on BWP, mainly focusing on RAN2 issues.
[bookmark: _Ref489281230]Discussion
NR is expected to operate on wide range of frequency bands i.e. from sub-1GHz to mmW (e.g. up to 52.6GHz in Rel. 15). Furthermore, at higher frequency bands, available bandwidths can be larger, i.e., up to 1GHz. To allow operation of UEs on such large bandwidth, the concept of BWP was introduced in NR. BWP were mainly motivated by three reasons: (1) to allow UE power saving by confining a UE to narrow bandwidth operation, (2) to enable the operation of narrowband UE on wideband carrier, and (3) to allow multiplexing of different numerologies on a carrier. 
According to our view, the energy consumption in NR V2X is not a critical problem as V2X UEs are supposed to be high-end UEs. Furthermore, the benefit of supporting multiple numerologies within a carrier in sidelink are not clear. Given the broadcast nature of V2X applications, it is not recommended to allow multiplexing of numerologies at least within a carrier. Moreover, if multiple BWPs are configured within a carrier to support different numerologies, it may happen that two SL transmissions, belonging to different BWPs and using different numerologies, overlap or are adjacent in frequency. In this case, inter-numerology interference can be problematic. Additionally, the use of BWPs relies heavily on centralized scheduling and configuration at the gNB side. However, proper use of BWP for sidelink may not be possible given the distributed nature of sidelink where the UEs select resources autonomously. Also, due to broadcast nature of sidelink transmissions, a UE must be able to operate on more than one BWPs which requires high UE capability, something that is not possible in NR Rel. 15. Nevertheless, since BWP is part of NR structure, a similar notion in SL may be useful for compatibility sakes, especially when SL and UL/DL share the same carrier. Based on the analysis above, we observe and propose the following. 
[bookmark: _Toc525729813][bookmark: _Toc525815554][bookmark: _Toc525828901][bookmark: _Toc528515215][bookmark: _Toc528515240][bookmark: _Toc528852506]Technical benefits of introducing BWPs for NR sidelink are not clear. 
[bookmark: _Toc525651903][bookmark: _Toc525729814][bookmark: _Toc525815555][bookmark: _Toc525828902][bookmark: _Toc528515216][bookmark: _Toc528515241][bookmark: _Toc528852507]Introducing BWPs to NR sidelink can bring drawbacks. 
Nevertheless, since BWP is part of NR structure, a similar notion in SL may be useful for compatibility sakes, especially when SL and UL/DL share the same carrier. This holds both from RAN1 and RAN2 specification perspective.
Given the above analysis, we believe that even if BWPs are introduced for SL, they are not supposed to perform the full functionalities as UL/DL BWPs. Instead, only the concept of ‘light’ SL BWP could be supported. In particularly, if there are simultaneously active SL BWPs with different numerologies within one SL carrier, inter-numerology interference will be hard to avoid. Here the inter-numerology interference can be caused by two reasons. First, if SL BWPs with different numerologies overlap, the SL transmissions with different numerologies may overlap as well, which is clearly not acceptable. Second, even if two SL BWPs with different numerologies don’t overlap, they can still be frequency adjacent. Note that currently there is no specified guard band between two BWPs. In this case, the interference from the SL transmission with higher subcarrier spacing to the transmission with lower subcarrier spacing can still be problematic. Hence, in our view, within one SL carrier, there cannot be simultaneously active SL BWPs with different numerologies.  
[bookmark: _Toc525923752][bookmark: _Toc527985891][bookmark: _Toc528588075][bookmark: _Toc528721996][bookmark: _Toc528852508][bookmark: _Toc525651914]If SL BWP is introduced, it should be a light version of the UL/DL BWP concept. Specifically, from a UE perspective in a given carrier:
i. [bookmark: _Toc528852509][bookmark: _Toc525923754][bookmark: _Toc527985892][bookmark: _Toc528588076][bookmark: _Toc528721997]At most one SL BWP can be configured per carrier.
ii. [bookmark: _Toc528852510][bookmark: _Toc525651917][bookmark: _Toc525923755][bookmark: _Toc527985893][bookmark: _Toc528588077]Multiple SL BWPs are not active simultaneously.
iii. [bookmark: _Toc528721998][bookmark: _Toc528852511]Dynamic SL BWP switching is not allowed.
In LTE sidelink, the concept of resource pool was introduced. In a way the notion of resource pool is more general than that of BWP since pools can be defined in time and frequency domain whereas BWPs only refer to the frequency domain. Also, it may happen that dedicated resource pools are configured by gNB to certain UEs. Therefore, it will be beneficial to reuse the concept of resource pool within the SL-BWP. Moreover, since a UE needs to monitor the (pre-)configured resource pools to decode SCI, it is natural that a transmitting resource pool is ‘narrower’ in frequency compared to BWP. Note that in NR Rel-15, a UE is not required to monitor/receive/transmit anything outside an active BWP.
[bookmark: _Toc525729829][bookmark: _Toc525815568][bookmark: _Toc525828907][bookmark: _Toc528515237][bookmark: _Toc528515246][bookmark: _Toc528721999][bookmark: _Toc528852512]Resource pools are (pre-)configured for NR sidelink operation both in licensed and unlicensed spectrum. 
Regarding the receiving pool, one may wonder what the difference between SL BWP and RX pool is. We note that a BWP indicates the portion of the spectrum in which the UE receives transmissions of a certain numerology. Therefore, from frequency perspective there can be a one-to-one association between RX pool and BWP. However, while in Uu the time resources in which the UE shall monitor DL transmissions are handled by DRX, in SL there is the need to define an RX pool to account for the time resources in which the UE shall monitor SL transmissions.
[bookmark: _Toc528515239][bookmark: _Toc528515248][bookmark: _Toc528722001][bookmark: _Toc528852513]The RX pool is defined as a set of time/frequency resources whose frequency component is equal to the SL BWP. 
[bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery]In section 2 we made the following observations:
Observation 1	Technical benefits of introducing BWPs for NR sidelink are not clear.
Observation 2	Introducing BWPs to NR sidelink can bring drawbacks.

Based on the discussion in section 2 we propose the following:
Proposal 1	If SL BWP is introduced, it should be a light version of the UL/DL BWP concept. Specifically, from a UE perspective in a given carrier:
i.	At most one SL BWP can be configured per carrier.
ii.	Multiple SL BWPs are not active simultaneously.
iii.	Dynamic SL BWP switching is not allowed.
Proposal 2	Resource pools are (pre-)configured for NR sidelink operation both in licensed and unlicensed spectrum.
Proposal 3	The RX pool is defined as a set of time/frequency resources whose frequency component is equal to the SL BWP.
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