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Introduction
In RAN#75 NR WI was approved in [1] attached with NR bands and LTE-NR band combinations. According to approved WID RAN4 RF related work scope includes:
· Co-existence study
· NR Band definition
· LTE-NR band combination 
· NR CA band combination 
· Corresponding BS/UE RF requirement for each bands/band combinations
According to the Way Forward on the overall 5G-NR eMBB workplan agreed in[2] to complete Stage 3 for Non-Standalone 5G-NR eMBB (incl. low latency support) with Option 3 by December 2017. Following the work plan, related procedure for NR bands and band combination was approved accordingly in [3] with following agreement:
· The set of NR bands, one or more entries from below 6GHz range, and one or more entries from above 6GHz range, contained in ‘Frequency ranges and LTE bands in the NR WI’ and CA for NR/NR band combination shall be completed by June 2018.
· LTE-NR band combinations whose NR band(s) belong to the set of NR bands in the previous bullet shall be completed by Dec 2017
· The completed ones can first be implemented in Release 15 specification from Dec 2017 onwards.
That means RAN4 is target to release the first version on NR spec at the end of 2017, which is recognized as one challenging goal. How to keep up with this work plan is an issue deserved comprehensive and thorough discussion within RAN4. Here in this contribution we would like to share some initial consideration regarding NR RF related issues.  
Discussion on co-existence study
Regarding co-existence study, it was encouraged to share opinion on the necessity in WI phase by Rapporteur in RAN4 email reflector. Our understanding is that it may not realistic to continue extensive simulation campaign in RAN4 NR WI considering the tightened NR schedule. However, it still needs to be analysed case by case as below:
Below 6GHz NR band co-existence
For below 6GHz NR case, co-existence scenarios include NR-NR, NR-E-UTRA, and NR-UTRA. 
[bookmark: _GoBack]Regarding NR Channel bandwidth which are comparable to legacy E-UTRA CBW (up to 20MHz) and/or legacy E-UTRA intra-band contiguous CA aggregated CBW (CA bandwidth class C), RAN4 could consider to reuse corresponding legacy E-UTRA requirement with the assumption that the UE implementation would base on the similar level. 
For larger channel bandwidth which may be up to 200MHz NR channel bandwidth, further co-existence analysis may be needed to derive proper ACLR and emission mask.  
Above 6GHz NR band co-existence
To reply WP5D, RAN4 have already conducted co-existence simulation on three cases of 30GHz, 45GHz and 70GHz. And some agreements have been achieved on tentative ACLR/ACS for WP5D response. Although it’s clarified that it only for WP5D response, it’s preferred to avoid further simulation work on the same frequency ranges in WI phase. However, how to define corresponding requirement in specification could be further studied based on outcome of SI simulation result.  
LTE-NR co-existence
This aspect is explicitly addressed in WID. However, it seems more clarifications are still needed to understand the scenario and related background further according to RAN4 discussion in SI phase. Furthermore, the UE side feasibility would be other aspect should be taken into account for this case.  
Discussion on RF requirements
To finalize the specifications on time, some fundamental concepts should be determined first. In this section we will discuss these aspects based on structure in general section of legacy E-UTRA specification. 
Operating band 
Regarding this aspect, following cases should be captured in the first version of specification.
· Operating bands for NR
This aspect would be dependent on discussion of NR band definition based on operator’s request and spectrum allocation. 
· Operating bands for CA within NR
This aspect would be dependent on discussion of NR band definition, channel bandwidth and potential spectrum allocated condition in Rel-15. 
· Operating bands for NR+LTE DC
This aspect would be discussed on top of NR band definition as well.
Channel Bandwidth
Regarding Channel Bandwidth, within RAN1 and RAN4 there are extensive discussion on concept such as maximum channel bandwidth, minimum channel bandwidth, and flexible channel bandwidth etc, which may bring confusion somehow. Hence it would be beneficial to clarify the concepts as below a little bit.
· Channel bandwidth: this concept is defined per single carrier component. The RAN1 and RAN4 discussion on maximum and minimum channel bandwidth are both on assumption for single carrier. And in legacy E-UTRA UE spec, it explicitly denotes which channel bandwidth should be supported for certain operating band. 
· Transmission bandwidth: according current LTE specification this concept denotes the maximum number of PRB configurable per Channel Bandwidth according to physical layer definition, which is also relied on spectrum utilization, multiple numerologies and applicability for specific NR band.  
· Aggregated Bandwidth for CA: this concept is defined for intra-band contiguous CA. How many carrier components and how wide aggregated bandwidth for CA in Rel-15 would be further discussed in RAN4.
· System bandwidth: In LTE, UE has to support all the channel bandwidth as defined for certain band if UE support such band. In NR case, such above statements may not be valid anymore considering the different bandwidth supported by UE and BS respectively. Therefore, the system bandwidth concept in NR is as same as channel bandwidth supported by BS but such system bandwidth may not be supported by certain UE according to different UE capability.  
Channel arrangement
· Channel spacing: the LTE definition on single carrier operation could be reused. However, the channel spacing for intra-band contiguous CA would be impacted by sub-carrier spacing and PRB definition in physical layer. RAN4 should further study on a generic way to define corresponding requirement.  
· Channel raster: As agreed by SI, possibility of sparse synchronization channel raster will be studied. Therefore, RAN4 may consider defining the synchronization channel raster which is different from channel raster pending on the RAN1 design on the synchronization channel. How to capture the synchronization channel raster in the NR spec, i.e., either in 38.101 or 38.133, can be further discussed.   
· TX-RX frequency separation: this is applicable for FDD duplexer mode. If no FDD band considered in first release of NR, such definition could be void. 
Other requirements 
In [4] some requirements as below are highlighted other than aspects mentioned in general part:
· MPR/AMPR
· REFSENS and MSD
· OTA framework
Except requirements mentioned above, there are other requirements which may also rely on or relate to other work group’s outcome such as: 
· ON/OFF time mask
· Power control
· In-band requirement
It is expected that RAN1/2 can provide concrete decision which are related to above requirements no later than Oct RAN4 meeting to leave enough time for RAN4 to settle down corresponding requirements. For detailed timeline of each requirement, the work plan shall be agreed in RAN4 first and potentially LS to RAN1/2 about such timeline is benefit to understand the timeline across the WGs. 
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