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Introduction
In the last 3 meeting, the relaxation of 3.5 GHz OBB was discussed, but no consensus. This contribution provides some analysis from interference and implementation point of view, and gives some observations.
Discussion
For the out of band blocking’s history, [2] quoted [3]’s analysis approach, which mainly considered UE-UE proximity. But there were comments that BS-UE proximity also should be taken into account. [4] brought that thought and concluded that -15 dBm for 3.5 GHz UE cannot be relaxed.
Actually, we also think BS-UE should be considered because UE receives signal from many equipments including BS and other systems like WIFI also could be aggressors. This section analyzes all of the scenarios which we think should be the victims, and then reaches some observations.
Cellular proximity
UE maximum received signal level from base station
For the BS-UE proximity, the maximum input level for the aggressor UE is also the maximum received signal level of victim UE. Table 1 shows the different UE maximum input level of the GSM, UMTS and LTE.
Table 1: UE maximum input level of different RATs
	Systems
	Maximum input level

	GSM
	-15 dBm

	UMTS
	-25 dBm

	LTE
	-25 dBm



So for LTE UE, the maximum input level from GSM BS will be -15 dBm, then for any bands LTE UE, the OBB requirement at GSM frequency should be kept as -15 dBm, no relaxation should apply. The maximum received signal level from UMTS and LTE BS is -25 dBm, which is smaller than the proposal in [2] as -20 dBm. The proposal in [2] is relaxing the OBB requirement for the frequencies above 2690 MHz, there’s no GSM system in that frequency range. So there’s the following observation,
Observation 1: Considering the GSM, UMTS, LTE BS-UE proximity, the LTE UE maximum received signal level from BS is -25 dBm for the frequency above 2690 MHz.
[bookmark: _Toc282047375]There’s some analysis in [4] that the UE received signal level can be very large as -11 dBm. That analysis didn’t use MCL when doing the calculation. MCL is always assumed for Macro, Micro and Pico when doing simulation and deployment. Interested company can read the section “4.5.1	Received signal” in [9], the following equation is used when calculating Rx_power.

RX_PWR = TX_PWR – Max (pathloss – G_TX – G_RX, MCL)
MCL is 80/70 dB for Macro/Micro respectively. For the pico system, MCL is 45 dB as stated in [6].
[bookmark: _Toc336210265]There may be some question that how the MCL can be guaranteed, as in [4], the distance of BS to UE was only assumed as 0.5 m. Actually, that’s a wrong assumption because the deployment should make sure the large MCL in order that the UE maximum received level will not exceed the maximum input level requirement. The following can be found in the section “B.1.3	Deployment guidelines to reduce interference” part in [7]
-	Ensure sufficiently large MCL conditions across the planned micro cell (or in-building) coverage area. This can be facilitated by choosing suitable antenna types, heights and locations. Note that obtaining a sufficiently high MCL (including antenna gains) is also desirable for the MR or LA network operator due to the –25 dBm/3.84 MHz maximum input level requirement of the UE [25.101]; hence, the MCL will also depend on the intended maximum Node B TX power setting.
[bookmark: _Toc216857218]UE maximum received signal level from UE
As discussed in [8], the out of band blocking signal to UE mainly were deduced from UE-UE interference. The section “4.2.3	Estimated UE Out of Band Blocking” gives the origional thinking on how to define the out of blocking requirement. At that time the determinate analysis showed that the GSM blocking signal to the UMTS UE will be larger than -15 dBm with some assumptions, but that case was thought the worse case and not very reasonalble to define the requirements. Considering the aggressor UE do not always transmit maximum output power and the body loss may be much larger than 1 dB, -15 dBm blocking signal was chosen to the be the OBB requirement. One thing should be noted that the free space loss was caculated using the 1900 MHz band, different agressors should use different frequecy when the new scenario is analyzed.
About the body loss part statement in [8], we agree that the real UE’s loss will be much more than 1 dB because of the antenna efficiency reason and the body loss. Table 2 is a roughly summary of the loss to conducted performance for free space, in the scenario Hand phantom only (H), Beside Head phantom only, Beside Head & Hand phantom (BHH). 
Table 2: the loss to UE conducted performance
	Scenarios
	FS (dB)
	H (dB)
	BH (dB)
	BHH (dB)

	Loss to conducted performance
	3~7
	5~9
	6~10
	13~16



From Table 2, we can see that the antenna loss of 6-10 dB (two UEs) should be considered even there’s no body impact when UE is in data mode not in the hand or beside head. So for GSM aggressor, the blocking signal level at 1900 MHz will be -16 ~ -14 dBm as analyzed in [8], finally the -15 dBm was chosen even in 850 MHz, in that band the FSPL is smaller than 1900 MHz. That’s reasonable because UE is not designed for the corner case, some statistical possibility should be counted.
For the 3.5 GHz OBB requirement, [2] also constructed the worst case. We don’t think it’s reasonable, but we still can look at that corner case to see what the blocking signal’s level is. We think the GSM aggressor UE’s blocking signal should be maintained as -15 dBm, but for the frequency range above 2690 MHz there’s no GSM deployment above  we only analyzed the UMTS UE as the aggressor and the LTE UE as the victim. And for very worst case, we consider the aggressor is a CPE and the antenna efficiency is pretty high to 85% using separate exposed antenna, the victim is a commercial UE. The victim UE is in data mode, there’s no body blockage for the received signal. If both are CPEs, we think the UE’s place can be arranged to let the MCL large enough.
Table 3: The maximum blocking signal from UMTS UE
	Frequency range(MHz)
	Aggressor Tx power (conducted dBm)
	UE Tx antenna gain (dB)
	~1m FSPL (dB)
	UE Rx antenna gain (dB)
	Victim Rx power (conducted dBm)

	2690
	24
	-0.7
	41 
	-3
	-20.7 

	3500
	24
	-0.7
	43 
	-3
	-23.0 



The antenna gain in table 3 is lower than the gain in [2] because we think 90% (-0.5 dB) antenna efficiency cannot be achieved even for CPE. Usually, even 50% efficiency needs some efforts for the commercial UE which uses embedded antenna. From Table 3, we can see even in this unreasonable corner case, the UE blocking signal is below -20 dBm. And considering the aggressor UEs above 2690 MHz, they are mostly LTE UEs, the blocking signal will be 1 dB lower because of the MOP is 23 dBm for LTE UE. Also we should keep in mind the terminal will usually operate ~ 4-6 dB below maximum transmitter power level [2], the blocking signal will decrease accordingly.
Observation 2: Considering the GSM, UMTS, LTE UE - LTE UE proximity, the LTE UE maximum received blocking signal level from UE above 2690 MHz is below -20 dBm even in the very corner case.
WLAN and E-UTRA UE proximity
If the aggressor is ISM APs/terminals, there’s also possibility that the aggressor’s signal will block LTE UE. This section analyzes these scenarios. Note that the in device co-existence scenario is out of the scope of this discussion.
WLAN AP to E-UTRA UE
For the WLAN AP to E-UTRA UE, the same approach as 2.1.1 can be used. For the WLAN terminal, the maximum input level requirement is as Table 4.
Table 4: WLAN terminal maximum input level requirement
	Frequency
	Terminal maximum input level

	2.4 GHz
	-20 dBm

	5 GHz
	-30 dBm


Observation 3: E-UTRA UE maximum received signal level from 2.4 GHz and 5 GHz WLAN AP is -20 dBm and -30 dBm respectively.
WLAN terminal to E-UTRA UE
For the WLAN terminal to E-UTRA UE, the analysis is shown in Table 5 when considering the 30 dBm MOP of WLAN terminal.
Table 5: The maximum blocking signal from WLAN terminal
	Frequency
	Aggressor Tx power (conducted dBm)
	UE Tx antenna gain (dB)
	~1m FSPL (dB)
	UE Rx antenna gain (dB)
	Victim Rx power (conducted dBm)

	2.4 GHz
	30
	-3
	41 
	-3
	-17

	5 GHz
	30
	-3
	46 
	-3
	-22



From above analysis, we can reach the following observation.
Observation 4: E-UTRA UE maximum received signal level from 2.4 GHz and 5 GHz WLAN terminal is -17 dBm and -22 dBm respectively when the terminal distance is 1 meter and the aggressor transmits MOP.
So for the 3.5 GHz OBB requirement, if the aggressor is WLAN AP/terminal, -20 dBm requirement is safe enough for the system operation.
B42/B43 UE filter consideration
Although B42 and B43 are defined as two bands in the spec, they are adjacent bands with no guard band like one band. For the UE frond filter implementation, we tend to consider the two bands as one band, i.e. the common wide band filter is used for the two bands. There’s some beneficial with this, first is that if operators have both B42 and B43, combining the two bands may be needed. If two separate filters are used for the two bands, then diplexer cannot be implemented because there’s no GAP between the two bands. Treating them as one band, NC CA or C CA can be easily achieved. Another consideration is that the filter cost, using one filter for the two bands can save one filter and one switch port. It will be beneficial while the UE’s hardware space is very limited now because of the large amount of CA. If the OBB requirement is still -15 dBm for B42/B43, then some attenuation is needed for the filter at 85 MHz offset, each band needs one filter and the deep attenuation requirement for the filter will increase the cost for the filter, the IL may be large because of this and CA between B42 and B43 will not be possible.
Observation 5: CA between B42 and B43 is not possible if separate front end filters are used for the two bands. The IL for the filter may be increased because of the stringent OBB requirement.
Conclusion
This paper provides the following observations considering the out of band blocking requirement for 3.5 GHz bands.
Observation 1: Considering the GSM, UMTS, LTE BS-UE proximity, the LTE UE maximum received signal level from BS is -25 dBm for the frequency above 2690 MHz.
Observation 2: Considering the GSM, UMTS, LTE UE - LTE UE proximity, the LTE UE maximum received blocking signal level from UE above 2690 MHz is below -20 dBm even in the very corner case.
Observation 3: E-UTRA UE maximum received signal level from 2.4 GHz and 5 GHz WLAN AP is -20 dBm and -30 dBm respectively.
Observation 4: E-UTRA UE maximum received signal level from 2.4 GHz and 5 GHz WLAN terminal is -17 dBm and -22 dBm respectively when the terminal distance is 1 meter and the aggressor transmits MOP.
Observation 5: CA between B42 and B43 is not possible if separate front end filters are used for the two bands. The IL for the filter may be increased because of the stringent OBB requirement.
As a conclusion, we don’t see the problem if the OBB requirement for 3.5 GHz is relaxed to -20 dBm from the interference point of view. And this modification can let CA between B42 and B43 be possible, otherwise the IL for the front end filter may increase, as a result the MOP and REFSENS for B42/B43 will be impacted.
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