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1. Introduction

RAN4#84 approved a WF on UE RF requirements of Band n79 as below [1]. 
· MOP and REFSENS

· To confirm if Band n79 UEs need to protect 5.15-5.925 GHz first

· In parallel, to study performance of PA, LNA and other RF components including filter data

· Insertion loss for the 4.8-5GHz range needs to be included in the filter data

· Achievable/required attenuation at 5.15-5.925 GHz is FFS

· Tib and Rib (for CA/DC combo including Band n79)

· To study if separate antenna architecture can be assumed

· Protected bands

· To specify bands for Japan and China at least

· Specific protected bands to be provided in the next meeting

· Out-of-band blocking

· To evaluate applicability of other filter technologies other than LTCC  based on simulation and/or measurement data in the next meeting

This paper further discusses how to specify the requirements to complete this band by December 2017.
2. Discussion

2.1. MOP and REFSENS
As approved in [2], the upper edge of Band n79 was extended from 4.99 GHz to 5.0 GHz and the frequency separation between Band n79 and 5.15-5.925 GHz became even narrower. Fractional bandwidth of the gap of 150 MHz is only 3 % which is quite challenging for Band n79 UEs with LTCC filter to have sufficient attenuation to protect 5 GHz WiFi with reasonable IL. It should be noted that even if Band n79 forcedly protects 5.15-5.925 GHz with some kind of new filter technologies while 5 GHz WiFi specification may not consider Band n79. In this case, Band n79 UEs will unilaterally suffer from spurious interferences from 5 GHz WiFi and IL degradation at Band n79 due to the attenuation will be meaningless.
Therefore, our view is that the requirements of Band n79 should be derived without considering 5 GHz WiFi protection and the treatment is left to the implementation. One possible way would be not to use Band n79 and 5 GHz WiFi simultaneously (i.e. tethering) with IDC indication. The other way would be relying on the network RB scheduling. However, the actual solution could change according to the implementation and architecture.

Observation: MOP and REFSENS of Band n79 should be derived without considering 5.15-5.925 GHz protection. How to address the issue in real operation should be left to the implementation.

With the observation above, we have investigated BPF performance for Band n79 and n78 (for comparison) which doesn’t take 5.15-5.925 GHz protection into account as shown in Figure 1 and 2. 
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Figure 1: A BPF S21 for Band n79 (4.4-5.0 GHz)
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Figure 2: A BPF S21 for Band n78 (3.3-3.8 GHz) for comparison
From Figure 1 and 2, no IL degradation (rather slightly better) for Band n79 can be seen compared to that of Band n78 at ETC condition. In addition, from LNA perspective, the fractional bandwidth of Band n79 pass-band is 12.8 % which is smaller than that of Band n78 (14.1 %). Hence, NF of Band n79 shouldn’t be higher than that of Band n78 even though there was an agreement below.

· WF [3] approved in RAN4#84
· NF is maximum [9-10dB] for Band n77 and n78

· NF is maximum [9-11dB] for Band n79
Therefore, both MOP and REFSENS for Band n79 should be aligned with those of Band n78 at least.

Proposal 1: MOP for Band n79 should be aligned with that of Band n78 i.e. 23 dBm +2/-3 dB (already agreed for Band n78)
Proposal 2: REFSENS for Band n79 should be aligned with that of Band n78
2.2. Tib and Rib (for CA/DC combo including Band n79)
At this moment, we have no clear evidence for the applicability of separate antenna for this band. It, however, should be noted that some UE supporting LTE CA including Band 42 already split two bands with separate antenna. Therefore, it may be reasonable to also apply it for Band n79 UEs.
2.3. Protected bands
We show the operating bands which need to be protected in Japan in Table 1. Note that it was already agreed in [4] not to specify the co-existence requirement between Band n77 and Band n79, which means that the co-existence will be guaranteed by the NR general emission requirements.
Table 1: Spurious emission band UE co-existence for Band n79

	NR band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n79
	E-UTRA Band 1, 3, 11, 18, 19, 21, 28, 34, 42, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	PHS

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	TBD
	TBD
	

	
	(Other bands at least for China to be added)
	
	
	
	
	
	


2.4. Out-of-band blocking
Although it was agreed to study applicability of other filter technologies other than LTCC based on simulation and/or measurement data, we have thought that LTCC filter have much better IL compared to SAW and BAW. In this case, even if such filter technologies have better blocking performance, we believe that LTCC filter should be a baseline when specifying this requirement. This is because the sensitivity “always” suffers from IL while blocking effect depends on a possibility e.g. relative distance from the blocker. In case recent SAW and/or BAW can provide sufficient attenuation with the same (or very close to) IL as that of LTCC shown in Figure 1, we are of course fine with such assumptions unless other companies have concerns such as cost.
3. Conclusion

Based on the above, we propose the following.
Observation: MOP and REFSENS of Band n79 should be derived without considering 5.15-5.925 GHz protection. How to address the issue in real operation is left to the implementation.

Proposal 1: MOP for Band n79 should be aligned with that of Band n78 i.e. 23 dBm +2/-3 dB (already agreed for Band n78)

Proposal 2: REFSENS for Band n79 should be aligned with that of Band n78
Proposal 3: Text proposal in this contribution should be approved.
Other aspects will be discussed based on more input from other companies. The outcomes could be added in this text proposal as a revision.
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7.1.1.1
UE maximum output power
Fractional bandwidth of the gap of 150 MHz (5.0 GHz to 5.15 GHz) is only 3 % which is quite challenging for Band n79 UEs with LTCC filter to have sufficient attenuation to protect 5 GHz WiFi with reasonable IL. It is reasonable that the requirements of Band n79 should be derived without considering 5 GHz WiFi protection and the treatment is left to the implementation. One possible way would be not to use Band n79 and 5 GHz WiFi simultaneously (i.e. tethering) with IDC indication. The other way would be relying on the network RB scheduling. However, the actual solution could change according to the implementation and architecture. In light of this, BPF performance for Band n79 and n78 (for comparison) which doesn’t take 5.15-5.925 GHz protection into account was investigated as shown in Figure 7.1.1.1-1 and 7.1.1.1-2. 
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Figure 7.1.1.1-1: A BPF S21 for Band n79 (4.4-5.0 GHz)
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Figure 7.1.1.1-2: A BPF S21 for Band n78 (3.3-3.8 GHz) for comparison

From Figure 7.1.1.1-1 and 7.1.1.1-2, no filter IL degradation (rather slightly better) for Band n79 can be seen compared to that of Band n78 at ETC condition. Therefore, MOP for Band n79 should be aligned with those of Band n78 at least.

Agreement: MOP for Band n79 is to be aligned with that of Band n78 i.e. 23 dBm +2/-3 dB
<Unchanged sections omitted>
7.1.2.1
Reference sensitivity
With the same investigation as UE maximum output power described in 7.1.1.1, no filter IL degradation (rather slightly better) for Band n79 can be seen compared to that of Band n78 at ETC condition. In addition, from LNA perspective, the fractional bandwidth of Band n79 pass-band is 12.8 % which is smaller than that of Band n78 (14.1 %). Hence, NF of Band n79 shouldn’t be higher than that of Band n78. Therefore, reference sensitivity for Band n79 should also be aligned with those of Band n78 at least.
Agreement: REFSENS for Band n79 is to be aligned with that of Band n78
<Unchanged sections omitted>
