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1. Introduction

Band arrangements for 3.5 GHz and 4.5 GHz bands were agreed in previous meetings. Note that band numbering is discussed in another paper [1].
· Band n77: 3.3-4.2 GHz

· Band n78: 3.3-3.8 GHz

· Band n79: 4.4-4.99 GHz
This contribution discusses UE band specific requirements for 4.4-4.99 GHz (Band n79) to complete the works by November.
2. Discussion
2.1. General requirements
Channel bandwidth

(Almost same contents as discussions for Band n77 and n78 [2])

For single-carrier, RAN4 NR#2 approved UE channel bandwidths for each operating band based on operators’ requests.
Table 2.1-1: Agreed UE channel bandwidth in [3]
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For intra-band contiguous CA, it was agreed in [4] that “UE RF and performance requirements for 200MHz aggregated bandwidth should be introduced at least for Rel.15 NSA scenario”. On the other hand, the subsets are still FFS. Considering possible spectrum allocations and operations, we propose the following.
Proposal 1: Intra-band contiguous CA Class C for Band n79 should be specified with aggregated channel bandwidths of 120, 140, 150, 160, 180 and 200 MHz 
TX–RX frequency separation
(Same contents as discussions for Band n77 and n78 [2])

Since these bands are TDD, the TX-RX frequency separation doesn’t have to be specified in TS 38.101. It is noted, however, that flexible duplex is under discussion in RAN1. When introduced, how to describe the duplex mode in TS 38.101 would need to be discussed generally (band agnostic).
EARFCN

(Same contents as discussions for Band n77 and n78 [2])
If channel raster of 100 kHz is agreed for sub6 NR bands and the band numbering of “n79” are agreed as proposed in [1], their EARFCN will be the following. If channel raster is 180 kHz, the corresponding EARFCN needs to be considered accordingly.
Table 2.1-2: EARFCN for NR bands (if channel raster of 100 kHz is agreed)
	Band
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL
	BW
(MHz)

	74
	1475
	69036
	69036
	69465
	1427
	133572
	133572
	134001
	43

	75
	1432
	69466
	69466
	70315
	1432
	134002
	134002
	134851
	85

	76
	1427
	70316
	70316
	70365
	1427
	134852
	134852
	134901
	5

	n77
	3300
	70366
	70366
	79365
	3300
	134902
	134902
	143901
	900

	n78
	3300
	79366
	79366
	84365
	3300
	143902
	143902
	148901
	500

	n79
	4400
	84366
	84366
	90265
	4400
	148902
	148902
	154801
	590


2.2. Tx requirements

Maximum output power

Before we start discussions on BPF performances for Band n79, it should be confirmed if those filters need to be designed taking 5 GHz WiFi (or Band 46) protection into account. Since frequency separation between Band n79 and 5.15-5.925 GHz is only 160 MHz (fractional BW=3.16%), it is quite challenging to have sufficient attenuation 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, meanwhile 5 GHz WiFi specification may not consider Band n79. In this case, Band n79 UEs will suffer from spurious interferences from 5 GHz WiFi and IL degradation at Band n79 due to the attenuation will be meaningless. This aspect should be discussed carefully to have meaningful specifications for Band n79.
Proposal 2: Before deciding MOP for Band n79, it should be discussed if Band n79 UEs need to protect the unlicensed spectrum of 5.15-5.925 GHz
Additional spurious with NS

(Same contents as discussions for Band n77 and n78 [2])

For the altimeter protection, as mentioned in [5], technical studies on introduction of mobile communication systems including 5G in the frequency bands 3.6-4.2 GHz and 4.4-4.9 GHz are being conducted in Japan. According to results of these studies obtained so far, taking into account Recommendation ITU-R M.2059, it is observed that protection of radio altimeters (4.2-4.4 GHz) from aggregated interference by multiple LTE-Advanced stations (3.6-4.2 GHz and 4.4-4.9 GHz) are achieved by employing necessary separation distance and/or guard band. We consider that that the same observation will be obtained for the protection of radio altimeters from aggregated interference by multiple 5G-NR stations. Considering these situations, there is no need to specify A-MPR requirements associated with the protection of the radio altimeters for the operating bands in 3.3-4.2 GHz and 4.4-4.99 GHz, respectively.
Proposal 3: It is proposed in RAN4 not to specify additional requirements associated with the protection of the radio altimeters for Band n79
Tib,c
Before we start discussions on Tib,c for Band n79, it should be confirmed if separated antenna architectures can apply for DC combinations including Band n79. The current LTE spec defines delta values for CA combinations including Band 46 (except for CA_42A-46A) as 0 dB based on such assumptions. On the other hand, CA combos including Band 42 (e.g., CA_1A-42A) have finite values such as 0.8 dB for Band 42 based on triplexers. If the boundary of those architectures is between 3.5 GHz and 4.5 GHz, delta values of LTE bands below 2.69 GHz and Band n79 will be 0 dB.
Proposal 4: Before deciding Tib,c  for DC combinations including Band n79, it should be discussed if separated antenna architectures can apply for those cases
Spurious emission band UE co-existence
Since Band n79 will be used at least in China and Japan, bands operated in those countries need to be protected. Note that it was already agreed in [6] not to specify the co-existence requirement between 3.3-4.2 GHz (i.e., Band n77) and 4.4-4.99 GHz bands (i.e., Band n79), which means that the co-existence will be guaranteed by the NR general emission requirements.
Table 2.2-5: 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
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	-50
	1
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	- 
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	-41
	0.3
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	-50
	1
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	2595
	-
	2645
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	TBD
	TBD
	

	
	(Other bands at least for China to be added)
	
	
	
	
	
	


Proposal 5: Band n79 UEs need to protect at least Chinese and Japanese bands. 
2.3. Rx requirements

Reference sensitivity

As with MOP, it should be discussed if Band n79 UEs need to protect the unlicensed spectrum of 5.15-5.925 GHz, which will significantly impact the sensitivities.
Proposal 6: Before deciding REFSENS for Band n79, it should be discussed if Band n79 UEs need to protect the unlicensed spectrum of 5.15-5.925 GHz

Rib,c
As with Tib,c, applicability of separated antenna architecture should be discussed before deciding Rib,c for DC combinations including Band n79.
Proposal 7: Before deciding Rib,c  for DC combinations including Band n79, it should be discussed if separated antenna architectures can apply for those cases
MSD

(Same contents as discussions for Band n77 and n78 [2])

We propose procedures to study the MSD in another paper. The details can be found in [7].
Out-of-band blocking

(Same contents as discussions for Band n77 and n78 [2])

It is expected that Band n79 has the same assumption of LTCC filter as that for Bands 42 and 43 which are specified in TS 36.101, which means that range 3 of out-of-band blocking will be optimized accordingly. 
Proposal 8: Out-of-band blocking for Band n79 should be optimized with consideration of LTCC filter assumption (the detail will be discussed after the general OOBB requirement is fixed)
3. Conclusion

Based on the above, we propose the followings.
Proposal 1: Intra-band contiguous CA Class C for Band n79 should be specified with aggregated channel bandwidths of 120, 140, 150, 160, 180 and 200 MHz 

Proposal 2: Before deciding MOP for Band n79, it should be discussed if Band n79 UEs need to protect the unlicensed spectrum of 5.15-5.925 GHz

Proposal 3: It is proposed in RAN4 not to specify additional requirements associated with the protection of the radio altimeters for Band n79
Proposal 4: Before deciding Tib,c  for DC combinations including Band n79, it should be discussed if separated antenna architectures can apply for those cases
Proposal 5: Band n79 UEs need to protect at least Chinese and Japanese bands. 

Proposal 6: Before deciding REFSENS for Band n79, it should be discussed if Band n79 UEs need to protect the unlicensed spectrum of 5.15-5.925 GHz

Proposal 7: Before deciding Rib,c  for DC combinations including Band n79, it should be discussed if separated antenna architectures can apply for those cases
Proposal 8: Out-of-band blocking for Band n79 should be optimized with consideration of LTCC filter assumption (the detail will be discussed after the general OOBB requirement is fixed)
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