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1	Introduction
RAN4 has agreed asymmetric UL/DL UE single carrier bandwidths will be supported in NR, in RAN4#83, in Hangzhou. [1] In Qingdao, in RAN4 NR AH#2, there was a contribution providing initial considerations, relevant analysis and a proposal for a minimum scope in asymmetric CH BWs operation. [2] 

Based on Qingdao findings [2], this contribution makes proposals on 
· TDD Mode
· Reference sensitivity requirements for asymmetric CH BWs
· The allowed deviation of the operating band default Tx-Rx separation in asymmetric CH BWs in FDD Mode
· Applicability

2	Discussion
As noted in NR Ad-hoc#2 [2], the main benefit of asymmetric UL/DL is to avoid sometimes cumbersome CA configurations and, even more importantly, to optimize spectrum utilization. Another is for operators with asymmetric spectrum holdings to have more flexibility and to avoid having using CA for operating in those frequencies.

TDD Mode
In NR Ad-hoc#2 [2], it was concluded Asymmetric UL/DL BW in TDD mode does not burden implementation compared to 1UL/xDL intra-band CA. Therefore, the asymmetric operation for TDD can be put simply as: 
In each TDD band, a single UL CC can be narrower than the corresponding DL CC
Proposal 1: For TDD, a single UL CC can be narrower than the corresponding DL CC in NR Release 15
Reference Sensitivity Requirements for asymmetric CH BWs:
In NR Ad-hoc#2 [2], it was concluded the asymmetric operation for FDD should be specified in Release 15 with the following rule: 
For FDD band single CC operation, a UE UL CC can be narrower than UE DL CC. The UL CC shall be confined within the paired frequency range of the DL CC, separated by the default Tx-Rx separation
This way the impact of flexible Tx-Rx separation in Tx noise is negligible at least for the bands with relatively large Tx‑Rx separation. In these cases, the numerical value of the reference sensitivity should be independent from the UL BW and the UL RB allocation should follow what is used in the symmetrical case. 
Observation: To enable basic asymmetric CH BW operation in Release 15, it should be studied if there is a frequency threshold for Tx‑Rx separation when symmetric RefSens requirements apply also to asymmetric or should the requirements be band specific
Proposal 2: How to apply asymmetric CH BW reference sensitivity requirements for NR bands shall be further studied during Release 15
FDD Tx-Rx frequency separation in Asymmetric CH BW operation:
The above mentioned rule for asymmetric CH BW operation can be stated by what is the maximum deviation from the default UE Tx-Rx frequency separation a UE can have when operating in asymmetric CH BWs (in LTE wrt. TS 36.101 Table 5.7.4-1). 
The equation is following:

ΔFTx-Rx = CBWDL/2 – CBWUL/2, where

ΔFTx-Rx  		The allowed delta frequency of the operating band default UE Tx-Rx frequency separation
CBWDL 		UE DL Channel Bandwidth
CBWUL  		UE UL Channel Bandwidth

Proposal 3: For FDD, use the equation for delta F (ΔFTx-Rx = CBWDL/2 – CBWUL/2) to determine Tx-Rx separation in asymmetric CH BW operation in NR Release 15
Applicability:
RAN4 has agreed the feature in Release 15 NR, which was also mentioned in the LS sent to RAN1 in the last meeting, in RAN4 NR AH#2. [3] However, the applicability is still TBD. In order to 
· avoid market fragmentation
· avoid unnecessary use of intra-band contiguous CA
· optimize spectrum utilization
· have flexibility in asymmetric spectrum holdings
· promote interoperability

the asymmetric CH BWs should be mandatory for each band it is specified for. In case the results in proposal 2 suggest it will be applied for all band, it should be mandatory for all bands. 
Proposal 4: Asymmetric UE UL/DL Channel Bandwidths shall be mandatory for each operating band that have requirements defined accordingly 

3	Conclusions
Proposal 1: 	For TDD, a single UL CC can be narrower than the corresponding DL CC in NR Release 15
Proposal 2: 	How to apply asymmetric CH BW reference sensitivity requirements for NR bands shall be further studied during Release 15
Proposal 3: 	For FDD, use the equation for delta F (ΔFTx-Rx = CBWDL/2 – CBWUL/2) to determine Tx-Rx separation in asymmetric CH BW operation in NR Release 15
Proposal 4: 	Asymmetric UE UL/DL Channel Bandwidths shall be mandatory for each operating band that have requirements defined accordingly
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