Page 2
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #78
R4-160182
St. Julian’s, Malta, 15th - 19th February, 2016
Agenda item:
5.1.1
Source: 
NTT DOCOMO, INC.
Title: 
4Rx requirement for Band 1
Document for:
Approval
1. Introduction

In the last meeting, 4Rx RF requirements including CA cases of some candidate bands were introduced in 36.101 [1]. In this contribution, we propose to specify the 4Rx REFSENS for Band 1 as well.
2. Discussion
In the RAN4#76bis meeting, the following agreements were made.
· Treat the following bands in step-1 to complete the RF specification work [2]
· FDD bands: 1, 2, 3, 4, 7, 8, 20, 28 and 32
· TDD bands: Band 38, 39, 41 and band 42
· RAN4 will treat REFSENS for 4RX AP on a band specific way [3]
· Investigate which bands are “easy” and which ones are “difficult”.
· One single delta for “easy” bands and one single delta for “difficult” bands. 
· Consideration of 4RX and CA at the same time is TBD.
Based on RAN4 discussions, whether the band is “easy” or “difficult” is determined by the implementation margin of REFSENS. Considering the aspect, the following deltas were agreed with respect to each band in the RAN4#77 meeting.

· Additional gain of [2.7]dB: Band 2, 3, 7, 20, 39

· Additional gain of [2.2]dB: Band 42
As seen above, some candidate bands have still no requirement. Among the candidates, we’d like to propose to specify Band 1 requirement which could be specified with relative ease as its REFSENS has sufficiently been analyzed in the past. For example, we can find the following description in section 8.1.2.1 of [4].

In [R4-154819] the NF of 9 dB which was originally specified in release 99 is quite generous since a state of art of receiver has a much lower NF in the region of 5-6dB, taking in account; 2.0-2.5dB duplexer filter contribution (UMTS/LTE Band1) insertion loss and a NF for RFIC of about 3dB or less. In this case the total implementation margin would now be 5.5 to 6 dB for a B1 non-CA device.
On the other hand, it was shows in [5] that several UEs supporting Band 3, 7, 20 have REFSENS margins (but less than that of Band 1) compared to the 3GPP test requirements based on measurements in typical condition. 
	
	3GPP REFSENS minimum requirement [2]
[dBm]
	3GPP REFSENS test requirement [3]
[dBm]
	Worst case in the CDF above
[dBm]
	Worst case delta
[dB]

	Band 3
	-94
	-93.3
	-98.4
	5.1

	Band 7
	-95
	-94.3
	-99
	4.7

	Band 20
	-94
	-93.3
	-99
	5.7


Table 1: REFSENS worst case comparison shown in [5]
Taking into account that the 4Rx requirements for these bands are already specified with additional gain of [2.7] dB, it is natural to specify 4Rx REFSENS for Band 1 with the same gain. 
3. Conclusion
In this contribution, the 4Rx REFSENS of Band 1 was discussed. Note that we also propose to remove the square brackets from those requirements [7] in order to avoid a delay of the RAN5 work. Based on this, we propose as the following.
Proposal: For Band 1, REFSENS of 4Rx should be 2.7 dB better than that of 2Rx and the corresponding CR [6] is agreed.
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