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Introduction
In this contribution we provide a technical analysis to compute B46 REFSENS degradation in B42+B46 CA.
Discussion
B42+B46 CA has been already standardized in Rel13 and no MSD has been specified for the B46 REFSENS. It is worth noticing that the requirements for this combination were specified together with other LAA CA combos (namely B46 aggregated with B1, B2, B3, B4, B7, B41) without an ad hoc analysis. It was acknowledged somehow that this combination is more challenging compared to others involving Band 46 due to the much smaller frequency separation, however due to the short amount of time available to complete LAA Rel13 work item, no MSD analysis were presented. In the following section, we provide a more detailed analysis of sensitivity degradation in B46 due to Tx on Band 42. We will also make a proposal to update B42 ΔRIB. 
In this analysis we only consider 20MHz channel bandwidth for B46, as currently specified in TS 36.101.
MSD Calculation
A very first observation is that B42 and B46 works in a completely asynchronous way. This is due to the fact that those bands are both TDD, with B46 employing a new frame structure (FS3) in which UL/DL configuration is flexible. In other words, since B46 is subject to Listen Before Talk (LBT), the frame structure can be dynamically updated to improve efficiency in the medium utilization. As a consequence, it is not possible to align DL/UL subframes between B42 and B46 and this combo needs to be treated as an asynchronous TDD+TDD CA case. 
Another important observation is related to the UE RF architecture to support this combo. The most likely RF architecture for B42 and B46 has a shared antenna for these two bands. This was indeed the main reason justifying the 0.5dB relaxation for Band 42 transmitter in B42+B46 combo. Considering a shared antenna, it is challenging to provide enough cross band isolation. We explored several options for the diplexer considering three different vendors. A summary of the collected data for both insertion loss and filter rejection are summarized in Table 1. 
[bookmark: _Ref447127074]Table 1. B42+B46 diplexer from different vendors.
	
	
	Vendor A
	Vendor B
	Vendor C
	Mean

	IL [dB]
	B42
	0.6
	1.1
	1.1
	0.9

	
	B46
	0.9
	1.1
	1.2
	1.1

	Rejection [dB]
	B42
	18
	25
	30
	24.3

	
	B46
	20
	25
	30
	25.0



As it can be observed the average rejection is 25dB on B46 and 24.3dB on B42, while the diplexer insertion loss on B46 Rx path is 1.1dB. The poor cross band isolation between B42 and B46 was already observed in [1]. Additional filtering is needed at the cost of increasing IL. In our analysis we include a notch filter which can provide additional 10dB rejection with about 1.2dB additional insertion loss. This gives a total of about 35dB isolation cross isolation from B42 to B46. 


Due to the overall low cross band ISO, B46 LNA will experience a very significant gain compression degrading the overall noise figure. A possible solution to avoid damage to the LNA due to the high input power could be to have an LNA bypass mode, at the cost of further decreasing the receiver noise figure. Based on the above observations, for this CA we adopt a noise figure of 14dB, which is 0.6dB higher compared to our previous analysis in [2]. We also estimate an overall front end loss on B46 Rx path of 5.5dB.
The others main technical assumptions we adopted for MSD calculation are summarized in Table 3. 
[bookmark: _Ref447194690]Table 3. Main technical assumptions for MSD analysis.
	Key technical assumptions for MSD analysis

	Total B46 FE loss [dB]
	5.5

	Noise Figure [dB]
	14

	IP2 [dBm]
	50

	Rx LO phase noise [dBm/Hz]
	-158

	PA Rx band noise [dBm/Hz]
	-125



For this CA combo scenario, due to the Tx Rx cross frame overlap, two are the main mechanisms causing sensitivity degradation in B46: tx noise, and IM2(IP2) and reciprocal mixing. Based on our analysis we observed that the main contribution to MSD is due to IM2. Considering the B46 IP2 to be 50dB (as shown in Table 3), our calculation for the MSD applicable to B46 based on MRC combining gives us a value of 10.3dB.
Observation 1: the computed MSD due to the impact of B42 to B46 is 10.3dB.
B42RIB 
The current specification has 0.5dB relaxation on B42 tx side (ΔTIB) and 0dB relaxation on the B42 Rx side. One of the main reason justifying no relaxation for the license component carrier for CA combos including LAA (i.e. B46) was the possibility to use separate antenna for licensed and unlicensed carriers. Although this is true for most of the most of the LAA combos, for the case of B42+B46 the most likely architecture is based on shared antenna between these two carriers, as already emphasized in the previous section. As a consequence, we propose to extend the Tx relaxation already agreed in RAN4 for B42 (i.e. ΔTIB=0.5 dB) to the receiver side, i.e. ΔRIB = 0.5dB.
Observation 2: for B42+B46 CA, ΔRIB applied to B42 REFSENS should be 0.5dB.
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Conclusions
In this contribution we provided a further technical analysis for B42+B46 CA combo. Based on the component data provided by different vendors, and assuming that B42 and B46 will share the same antenna, we made the following observations:
Observation 1: the computed MSD due to the impact of B42 to B46 is 10.3dB.
Observation 2: for B42+B46 CA, ΔRIB applied to B42 REFSENS should be 0.5dB.
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