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Introduction
The WF document R4-2220245 [1] provides agreements on SBFD UE RF aspects. This document presents Nokia’s further views on some UE RF aspects especially related to: 
Issue 2-1-3: Receiver sub-band selectivity (co-channel)

Discussion
RAN4 requirements for UEs needs to be considered for SBFD investigations. The most important requirements are listed below. Receiver dynamic range and demodulator need to cope with the requirements listed here as a minimum. This may also imply expected UE performance when the aggressors are NR signals or derivatives thereof, like IMD products and ACLR from an aggressor (uplink SBFD UE). 
	1. Issue 2-1-3: Receiver sub-band selectivity (co-channel)
0. Issue 2-1-3.1: Configuring the UE channel bandwidth to be a sub-band for selectivity
This agreement was made in the 11/15 BS session
Agreement from 11/15 BS session 
· For legacy UE: Companies are encouraged to bring more analysis on the achievable selectivity performance considering FFT operation 
· The analysis shall be based on the assumption that there is no impact on legacy UE implementation. 
· For new SBFD capable UE, further analysis of the possibility to improve selectivity performance under the assumption that UE channel bandwidth not equal the sub-band bandwidth.
1. Issue 2-1-3.2: Receiver sub-band selectivity
Various proposals related
Proposed agreement:
1. For legacy UE: For receiver sub-band selectivity, no rejection/attenuation due to RF/BB filtering is assumed on interference in adjacent sub-band as legacy UEs do not operate this way.
0. Use typical model for UE selectivity value
0. The selectivity and performance of the FFT is included in RAN4 study for co-channel case
1. FFS whether the adjacent channel case requires the selectivity and performance of the FFT. 
0. RAN4 should consider interferer with timing or frequency offset or both w.r.t. the desired signal for the co-channel case
2. FFS whether this applies to the adjacent channel case
1. For new SBFD capable UE, further analysis of the possibility to improve selectivity performance under the assumption that UE channel bandwidth not equal the sub-band bandwidth.
1. Companies come next meeting with technical proposals on the level of interference from an UL sub-band co-channel interferer to the UE DL sub-band. So far companies have proposed:
2. 33 dB at the ADC output (for FR1) based on typical performance. FFS for FR2-1
2. 25 dB (for FR1 and FR2-1)
2. 0 dB (for FR1 and FR2-1)
2. Other values not precluded for discussion next meeting.




 Co-channel performance 
The term “Co-channel” seems not to be used in [2], [3], and [4] although co-channel performance in case of white noise is implicitly part of the REFSENS requirements. 
Receive co-channel performance in case the aggressor is a NR like aggressor like for other test cases seem not to be defined in [2] and [3]; however [4] clause 5.2.3.2.16 seem to imply that minimum “co-channel” performance for this specific test case is -3 dB when 16QAM is used as aggressor. Performance may be worse for aggressors using higher modulation schemes. 
Narrow band blocking 
Narrow band blocking is specified in [2], chapter 7.6.4: 
In short: an In-band cw blocker with a level of -55 dBm is applied while the wanted signal is set to the REFSENS level. RF Receive circuitry and well as base band circuitry need to handle this, which seem to imply that the dynamic range at Base Band need to be > 40 dB. 
In channel selectivity
In channel selectivity is specified in BS RF core specification [3] chapter 7.8. However, such test case is not mentioned in UE RF core specification [2].  The meaning of “in channel” is adjacent RB’s not overlapping as might be implied by “Co-channel”.
In channel selectivity performance for BS seem to be about 20 dB (+/-1 dB), which in turn mean that the interferer can be about 20 dB stronger than wanted signal, ([3], table 7.8.2-1). Wanted mean power is set close to REFSENS threshold for this test case. 
Fundamentally, UEs should be able to have similar “In channel selectivity” performance as base stations, however, the levels for wanted as well as interfering signals may be 2 to 5 dB higher as FE NF is assumed to be higher for UE’s. Different aggressor RB allocations as defined for SBFD may need to be defined for such new test case. 

Adjacent channel selectivity 
As discussed in [1] and defined in [2], chapter 7.2: 
Adjacent channel selectivity is defined up to a maximum aggressor level of -25 dBm, while the wanted signal is 33 dB weaker for some cases. The minimum RF level of the wanted signal for this case is REFSENS + 14 dB for some cases. Therefore, the 33 dB requirement need to be met across the implied dynamic range. 

3. Conclusion
This document presents Nokia’s further views on some UE RF aspects especially related to: Issue 2-1-3: Receiver sub-band selectivity (co-channel). We have made following observation and proposals:
Typical performance for at least the cases listed above need to be understood and known in order to predict UE and system performance related to SBFD.  
Requirements for “In-channel selectivity” for UE’s should be part of RAN4 discussions related to SBFD capable UE’s.
In channel selectivity is specified in 38.104, [3] chapter 7.8; however, such test case is not mentioned in [2], (UE RF spec.).  The meaning of “in channel” is adjacent RB’s not overlapping as might be implied by “Co-channel”.
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