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Introduction

TR 36.804 does currently not contain any in-channel selectivity requirements for the eNB. However, during discussion of the RX dynamic range requirement, it was felt within RAN4 that such a requirement is desirable and an outline of such a requirement was proposed in [2]. This contribution continues the discussion in [2] and provides a corresponding TP for inclusion in TR 36.804.
Discussion
The intention of the dynamic range requirement as defined in [1] is to ensure that the base station can receive high throughput also in the presence of increased (AWGN) interference levels and high wanted signal levels. This requirement measures the effects of receiver impairments such as receiver EVM. However this requirement does not address in-channel RB selectivity, i.e. the reception of simultaneous user signals (RB allocations) at largely different PSD levels. In an actual scenario, the different PSD levels may be due to the used modulation format, other-cell interference levels, PC inaccuracies, etc. The relevant impairment mechanisms to consider here are e.g. RX phase noise, EVM and, depending on eNB receiver architecture, image leakage as well as spurious responses. 
Regarding the LO phase noise (PN) impact from adjacent in-channel RBs our understanding is as follows: even the reception of adjacent single RBs at a ~ 25 … 30 dB PSD difference will stress the BS LO purity requirement far less than the test for narrowband blocking in [1] and this includes the effect of averaging across <= 25 RBs for the wanted signal in the NB blocking test. Hence, verifying low PN is not any motivation for this requirement and we therefore propose to focus it on RX image rejection and EVM. 
Minimum performance requirements for eNB in-channel selectivity should be based on appropriate scenarios regarding in-channel PSD levels and variation of the interference+noise levels across different RB allocations. For this we will utilize the system simulation results in [4] which indicate a 95 % probability that the instantaneous interference over thermal (IoT) due to inter-cell interference is < 16 dB. This is in line with the 16 dB IoT assumption of the dynamic range requirement in [1]. Considering 16QAM with a SNR of ~9 dB in AWGN would suggest “high end” RB RX levels in the order of 16 + 9 = 25 dB above the RB noise floor. A worst case assumption for a “victim” RB would then be to pick the minimal IoT, i.e. a RB allocation received with no other cell interference.
Minimum performance requirements for eNB in-channel selectivity cannot be derived in a straightforward manner from the UE TX EVM requirement across non-allocated RBs [3] due to the following reasons:

· The UL reception is inherently a multi-user situation, hence the out-of-RB emissions as defined in [3] will add up in a manner which is highly dependent on the RB allocation at hand

· Finite isolation between RBs will depend also on the multi-user RF propagation conditions (frequency offsets due to Doppler shifts) and UL signal time alignment error (causing ISI). These inter-RB interference aspects are of course not visible in the UE EVM requirements
Considering only the ideal cases (perfect synchronisation, few UL user signals, no interference on the wanted RB allocation) may lead to too stringent requirements for the eNB in-channel selectivity, hence some compromises need to be made. For this we propose to allow a 3 dB desensitisation of a “victim” RB allocation in the presence of a 16QAM “interfering” RB allocation 25 dB above its noise floor. This results in a ~25 dB in-channel selectivity requirement.
To simplify matters we propose to define the UL signal for just 2 users, one being the “wanted” signal and the other one being the “interfering” signal at elevated power. It appears reasonable to choose for both of them half-band transmission bandwidth, i.e. 25 RBs for 10 MHz E-UTRA etc. For E-UTRA bandwidth options above 10 MHz one could also consider to limit the transmission bandwidth for wanted and interfering signal to 25 RBs in line with the 25 resource block granularity used in the other RX requirements - this will save a few additional FRCs (and corresponding simulation results / IM) to be defined for 15, 20 MHz E-UTRA.

Taking now the latter approach we propose the following wanted/interfering RB allocations (taking now also any DC impact into the wanted signal):
Table 1: wanted/interfering RB allocations
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In case of 15, 20 MHz we propose the wanted / interferer to be at the edges of the channel only as this will be sufficient for testing RX image rejection and EVM.
As stated, regarding the interferer level, we propose this test to be carried out for a 16QAM “interfering” RB allocation 25 dB above its noise floor. Table 4 summarizes the required level of the 16QAM modulated interfering signal. Note that the resulting interfering signal levels are in line with the levels for the wanted signals in the current dynamic range test [1], e.g. –77 dBm for a 25 RB wanted signal.
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Table 2: required level of the 16QAM modulated interfering signal 

The “wanted” signal could be a QPSK modulated FRC. To define test criteria, it is sufficient to measure the Tput of the “wanted” signal only, similar to the other RX requirements. Assuming a QPSK FRC SNR = -1 dB, the wanted 25 RB signal would be at -102.5 + (-1) dB + 3 dB (desens) +y (IM) = -100.5 dBm +y (IM), i.e. ~23 dB lower than the interferer. Please note, this is really a worst case situation from viewpoint of in-channel selectivity, as here the “wanted” RB allocation has no interference, where as the “interfering” RB allocation carries an IoT of 16 dB.
Finally, the proposed requirement for in-channel selectivity reads as follows:
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of another in-channel wanted signal received at a much larger power spectral density.

Table 7.x.x E-UTRA BS in-channel selectivity, paired spectrum, Wide Area BS

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	FRC6 in Annex A.1
	[-111.7 -0.8 + 3 + y]
	[-87]
	1.4 MHz E-UTRA signal, 3 RBs

	3
	FRC7 in Annex A.1
	[-107.4 -1.1 + 3 + y]
	[-83]
	3 MHz E-UTRA signal, 7 RBs

	5
	FRC8 in Annex A.1
	[-105.3 -1.1 + 3 + y]
	[-81]
	5 MHz E-UTRA signal, 12 RBs

	10
	FRC3 in Annex A.1
	[-102.5 -1.1 + 3 + y] dBm
	[-77]
	10 MHz E-UTRA signal, 25 RBs

	15
	FRC3 in Annex A.1*
	[-102.5 -1.1 + 3 + y] dBm
	[-77]
	15 MHz E-UTRA signal, 25 RBs*

	20
	FRC3 in Annex A.1*
	[-102.5 -1.1 + 3 + y] dBm
	[-77]
	20 MHz E-UTRA signal, 25 RBs*

	Note*: signal placed at the channel edge


Conclusion

It is proposed to define in-channel selectivity requirements according to this contribution and to add the corresponding TP to TR 36.804.
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------------------- Next section with changes -----------------------
7.3
In-channel selectivity 

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of another in-channel wanted signal received at a much larger power spectral density.

Table 7.x.x E-UTRA BS in-channel selectivity, paired spectrum, Wide Area BS

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	FRC6 in Annex A.1
	[-111.7 -0.8 + 3 + y]
	[-87]
	1.4 MHz E-UTRA signal, 3 RBs

	3
	FRC7 in Annex A.1
	[-107.4 -1.1 + 3 + y]
	[-83]
	3 MHz E-UTRA signal, 7 RBs

	5
	FRC8 in Annex A.1
	[-105.3 -1.1 + 3 + y]
	[-81]
	5 MHz E-UTRA signal, 12 RBs

	10
	FRC3 in Annex A.1
	[-102.5 -1.1 + 3 + y] dBm
	[-77]
	10 MHz E-UTRA signal, 25 RBs

	15
	FRC3 in Annex A.1*
	[-102.5 -1.1 + 3 + y] dBm
	[-77]
	15 MHz E-UTRA signal, 25 RBs*

	20
	FRC3 in Annex A.1*
	[-102.5 -1.1 + 3 + y] dBm
	[-77]
	20 MHz E-UTRA signal, 25 RBs*

	Note*: signal placed at the channel edge























