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1. Introduction

Rx requirements for 4Rx AP have been discussed for several meetings. REFSENS is the key requirement for this feature since it is the most fundamental Rx characteristics and other Rx requirements refer to the values. Based on previous discussions, it seems some sample bands are to be selected in this WI. In this contribution, we mention the need of 4Rx requirement for Band 42 and start to discuss the REFSENS value before sample bands are confirmed considering that there are only two meetings in Rel-13.
2. Discussion
2.1 Need of 4Rx requirement for Band 42
In REFSENS tests, the recombined signal from 4 Rx can get 3dB higher SNR than 2 Rx case in theory since the wanted signals are correlated whereas the noise is uncorrelated. Then, even if the required signal level for each antenna port is reduced by 3dB, the same SNR as 2 Rx will be achieved after MRC.
On the other hand, there was a discussion that theoretical diversity gain of 3dB could not be achieved due to design challenges (e.g. the PCB trace length, multiplexing issues etc…) [1]. In addition, some companies mentioned that since there are some differences of the challenge level among operating bands, achievable diversity gain could vary with respect to each band. However, any sample bands have not yet been selected so far.
For sample band discussion, we proposed that Band 42 should especially be prioritized in this WI since the band has several technical justifications listed as below to be specified in early phase [2]. 
1.
Easier antenna implementation due to one of the highest frequency bands

2.
Better throughput performance due to wider bandwidth compared to other bands

3.
More applicable range of 4x4 MIMO due to better SNR in small-cell operation
Based on these, we believe the band will be selected as a sample band in Rel-13. Meanwhile, we also have a concern on a long discussion to determine the REFSENS value since the band will be newly launched and the actual performance may still be not clear. Considering that there are only two meetings in Rel-13, it will be too late to discuss the value after the sample band discussion. Therefore, we start the discussion from this meeting in order to meet the market schedule.

2.2 REFSENS values for Band 42
In this section, we show how much the current requirement has the margin in single-carrier Band 42. According to the current spec, it is specified that the REFSENS values of Band 42 are -99, -96, -94.2 and -93dBm for 5, 10, 15 and 20MHz CBW respectively. These requirements are relaxed by 1dB compared to other easer bands (e.g. Band 1, 33). The relaxation is based on the discussion [3] which assumed the LC filter performance as shown in Table 1. By contrast with this, the latest results of Band 42 LC filter are shown in Table 2.
Table 1. Simulation results of Band 42 LC filter provided in [3]
	
	Bandwidth
	Max IL
	2.7 GHz rejection

	Design 1
	200 MHz
	1.8
	30 dB

	Design 2
	200 MHz
	2.0
	10 dB

	Design 3
	200 MHz
	2.0
	15 dB

	Average
	-
	1.93
	18.3


Table 2. Latest simulation results of Band 42 LC filter
	
	Bandwidth
	Max IL
	2.7 GHz rejection

	Vendor A
	200 MHz
	1.1
	30dB

	Vendor B
	200 MHz
	1.35
	30dB

	Vendor C
	200 MHz
	1.1
	32dB

	Average
	-
	1.18
	30.7dB


Comparing two tables above, the insertion loss has been improved by 0.75 dB with maintaining sufficient 2.7 GHz rejection. One of the reasons is that the out-of-band blocking requirement at 85MHz separation was removed from 3.5GHz bands. The modification greatly helped to design the LC filters with good IL. Even if we assume other aspects described in [3] don’t have any update at all, it can be said that the current requirements of Band 42 have additional margin of 0.75 dB at least.
In this instance, someone may think that the current 2Rx requirements could be improved by 0.75dB. However we do not propose it this time. If we have such a proposal, similar endless discussions to other bands will be started and it’s not our intention.
As a consequence, even if some companies have a concern on the theoretical diversity gain for Band 42, it will not be a great anxiety to specify 3dB better REFSENS for the band compared to the current 2Rx requirements taking improvements of LC filter performance into account.
3. Conclusion
Based on the above analysis, we propose as the following.
Proposal: For Band 42, REFSENS of 4Rx should be 3dB better than that of 2Rx.
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