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1 Background 
In RAN#70, Rel-13 WI for LAA (Licence Assisted Access) has been completed [1] and a new work item was agreed for enhanced LAA (eLAA) of LTE in unlicensed spectrum [2]. In Rel-13 LAA WI, DL CA has been considered. In Rel-14 eLAA WI, UL is considered in addition to already specified DL CA. 

In this contribution we discuss the impact on BS RF requirements for UL LAA operation. Receiver requirements are mainly discussed since the work item specifies support for UL LAA SCells operating with UL transmissions. 
2 Receiver requirements

In this section, we provide our understanding on different receiver requirements for eLAA BS receiver.  
2.1 Reference sensitivity level
We have provided some analysis on NF assumption for band 46 LAA BS receiever in our accompanying paper [5].  According to our observation, one potential REFSENS value could be -90dBm/20MHz. The same value can also be taken for 10MHz carrier BW case. 

Our current studies only include local area BS class, since we have only simulated indoor hotspot scenario. Further investigations are needed for medium range BS class. 

2.2 Dynamic range
For the dynamic range requirement, the wanted signal mean power and interfering signal mean power are defined as shown below:
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Keeping all other parameters same (e.g. KTB, BW, required SINR, IM, etc), if we update the NF with a relaxation 3.5dB (as suggested in [5]) for local area BS, we will have following dynamic ranges for local area BS (Table 7.3.1-2, TS 36.104):

	
	E-UTRA

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

	Rel-8 local area BS
	10
	FRC A2-3 in Annex A.2*
	-62.2
	-71.5
	AWGN

	
	20
	FRC A2-3 in Annex A.2*
	-62.2 
	-68.4
	AWGN

	eLAA local BS with consideration in [5] 
	10
	FRC A2-3 in Annex A.2*
	-58.7
	-68
	AWGN

	
	20
	FRC A2-3 in Annex A.2*
	-58.7
	-64.9
	AWGN


Moreover, we need to investigate two more issues related to required SINR levels and also the implementation margin, as below:

· It remains to be seen if the required SINR for PUSCH interlace transmission (as it is being discussed in eLAA operation) in high MCS is higher than LTE. 
· As far as we are awrae, an IM of 2.5dB was assumed for LTE. It needs to be discussed if this same IM 2.5dB can be reused for LAA, especially when high MCS is used in UL. 
2.3 In-channel selectivity
We can assume the same methodology as LTE for calculating the wanted signal and interference signal mean power, thus, the NF values as suggested in [5] will change interfering and wanted signal mean power. Using the similar method as for the case of dynamic range, we find the following table: 
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Based on the above definition, we may update the inchannel selectivity for local area BS as follows (Table 7.4.1-2, TS 36.104):

	
	E-UTRA

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

	Rel-8 local area BS
	10
	A1-3 in Annex A.1
	-90.5
	-69
	10 MHz E-UTRA signal, 25 RBs

	
	20
	A1-3 in Annex A.1*
	-90.5
	-69
	20 MHz E-UTRA signal, 25 RBs*

	eLAA local BS with consideration in [5] 
	10
	A1-3 in Annex A.1
	-87
	-65.5
	10 MHz E-UTRA signal, 25 RBs

	
	20
	A1-3 in Annex A.1*
	-87
	-65.5
	20 MHz E-UTRA signal, 25 RBs*

	
	Note*: 
Wanted and interfering signal are placed adjacently around Fc


2.4 Narrow-band blocking
Looking at 36.104, following updates can be made for narrow band blocking:

Table 7.5.1-1: Narrowband blocking requirement for E-UTRA BS
	
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	Rel-8 Local Area BS
	PREFSENS + 6dB*
	-41
	See Table 7.5.1-2

	LAA local area BS
	PREFSENS + 6dB**
	-38
	See Table 7.5.1-2

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-2.

Note**: 
REFSENS assumption is based on [5].


With 3.5dB degradation in REFSENS, interference signal mean power need to be higher to maintain similar narrow band blocking level for LAA local area BS. One other option is to accept lower narrow band blocking levels by keeping same interference power level. 

2.5 Adjacent Channel Selectivity (ACS)

For ACS, our observation is that suitable ACS parameter for LAA BS would be 35dBc having negligible impact on the LAA UL performance. We have provided a possible way of definging ACS in [6] based on REFSENS assumptions as detailed in [5]. 
2.6 General blocking requirement
Bocking performance requirement for eLAA BS receiver need be added in Section 7.6.1.1 of TS36.104.
2.7 Co-location with other base stations
eLAA receive needs to be protected, thus, colocation requirements need to be added.
2.8 Receiver spurious emissions
Existing receiver spurious emission requirements can be reused. This is due to the fact that receiver spurious emission levels are determined by regulatory requirements. 
2.9 Receiver intermodulation
Similar to narrowband blocking, receiver intermodulation performance requirement also need to be updated, if we adjust the REFSENS for LAA local area BS.
3 Summary
Based on our accompanying contributions in [5] and [6], we provide an analysis of different receiver requirements for eLAA BS receiver in this contribution. 

If we decide to update the NF and REFSENS for local area BS for LAA operation, then we will need to update the BS receiver requirements as explained in this contribution. 

We have only investigated local area BS class for this contribution. We will provide our analysis for medium range BS class in the coming meeting. 
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