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1. Introduction

So far there have been a lot of discussions on the Band 26/XXVI REFSENS issue in the previous RAN4 meetings. This issue has been, however, still open. In order to progress the E850 (Upper) WI towards its completion, generally, it is essential to fix this issue. In this contribution, an alternative solution is proposed together with some rational justifications.  We believe that this proposal would facilitate the WI to be completed at the next RAN#53 meeting.
2. Discussion

2.1.  Brief review on our considerations
So far our discussion papers have been proposed that a terminal with a Band 26/XXVI duplexer can and should satisfy the Band 5/V REFSENS for at least 5, 10 and 15 MHz channel bandwidths [1-3]. We still consider that it is feasible to satisfy the Band 5/V REFSENS with a Band 26/XXVI duplexer according to [3]. The following major reasons for this consideration have been explained in [1-3].

· First: WI’s objective point of view: WID says the followings [4].
· “the specifications shall be the same or better than those of Band V/5.” 

· “Having many different bands that are different in different locations in the world, although overlapping each other, create a problem for UE implementations since the number of bands available in one UE is limited and this will reduce the economy-of-scale.”
· In order to achieve the WI objective and keep its justification, it is self-evident that UMTS Band V needs to be replaced with LTE Band 26 in the system migration from UMTS to LTE in the 850 MHz band. Moreover, LTE Band 26 terminals have to support UMTS Band V with a single LTE Band 26 duplexer [3].
· Second: Technical point of view: Band 26/XXI Duplexer characteristics
· The Rx IL is at least less than 4 dB. On the other hand, the Rx IL of Band 1/I duplexer would be more than 2 dB in some cases. This means the difference of Band 1 duplexer Rx IL and Band 26/XXVI duplexer Rx IL is at least less than 2 dB [2]. Thus, we still believe that Band 5/V REFSENS is feasible and reasonable for Band 26/XXVI.
· The above simulation validation was also demonstrated by comparing the duplexer data sheet of the existing bands [3].

On the other hand, some companies think that the Band 8/VIII REFSENS is the starting point since its frequency arrangement and relative frequency ratio and so on are similar to those of Band 26/XXVI. Therefore, the contentious point is that “feasible” does not always mean “reasonable”.
2.2.  Summary of proposed solutions
So far there have been three solutions for the REFSENS for Band 26 LTE in the previous RAN4 meetings as summarized in Table 2.2-1. In addition to these solutions, our alternative solution proposed in this meeting is also presented in Table 2.2-1.
Table 2.2-1: REFSENS for Band 26 LTE

	Solution
	
	Channel bandwidth
	Remark

	
	E-UTRA
Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	

	1
	261
	-102.7
	-99.7
	-97.5
	-94.5
	[-92.7]
	Ericsson/ST-Ericsson [5]

	2
	262
	[-102.7]
	[-99.7]
	[-97.5]
	[-94.5]
	[FFS]
	KDDI, Kyocera [6]

	3
	26
	-102.7
	-99.7
	-98
	-95
	-93.2
	NTT DOCOMO [3]

	4
	26
	-102.7
	-99.7
	-97.53
	-94.53
	-92.73
	Alternative solution by NTT DOCOMO et al. in RAN4#60

	-
	5
	-103.2
	-100.2
	-98
	-95
	-
	Informative

	-
	2
	-102.7
	-99.7
	-98 
	-95
	-93.2
	Informative

	^
	8
	-102.2
	-99.2
	-97
	-94
	-
	Informative


1. Solution 1: Ericsson/ST-Ericsson( Band 5 REFSENS+ 0.5 dB with Note 1 in Table 2.2-1
· Note 1:
For the UE which supports Band 26 the reference sensitivity requirements for Band 5 apply for E-UTRA channels with carrier frequencies confined within the frequency range 865-890 MHz.
2. Solution 2: KDDI( Band 5 REFSENS + 0.5 dB with Note 2 in Table 2.2-1
· Note 2: For the UE which supports Band 26, REFSENS for Band 5 shall be applied when its carrier frequency is equal to or within 865-890 MHz.
3. Solution 3: NTT DOCOMO
( Band 5 REFSENS for 5, 10 and 15 MHz channel bandwidth. 

( Band 5 REFSENS + 0.5 dB for 1.4 and 3 MHz channel bandwidth
4. Solution 4: Alternative proposal by NTT DOCOMO, KDDI, Sprint, Ericsson and ST-Ericsson in RAN4#60
( Band 5 REFSENS+ 0.5 dB with Note 3 in Table 2.2-1
· Note 3: The requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.
2.3.  Clarification of each proposal
In this section, each solution shown in Section 2.2 is explained and the differences are clarified based on the following two examples shown in Figure 2.3-1.
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Figure 2.3-1: Examples of the application of each solution
· Example 1-1: Lower side 

· The assigned E-UTRA DL operating channel (10 MHz channel bandwidth) is ≥860 MHz and ≤ 870 MHz.

· Solutions 1(Band 5 REFSENS + 0.5dB

· Solutions 2, 3 and 4( Band 5 REFSNES

· Example 1-2: Upper side 

· The assigned E-UTRA DL operating channel (5 MHz channel bandwidth) is ≥887.5 MHz and ≤ 892.5 MHz.

· Solutions 1 and 2(Band 5 REFSENS + 0.5dB

· Solutions 3 and 4( Band 5 REFSNES

· Example 2-1: Lower side

· The assigned E-UTRA DL operating channel (10 MHz channel bandwidth) is ≥865 MHz and ≤ 875 MHz.

· Solutions 1, 2 , 3 and 4(Band 5 REFSENS

· Example 2-2: Upper side

· The assigned E-UTRA DL operating channel (5 MHz channel bandwidth) is ≥889 MHz and ≤ 894 MHz.

· Solution 1 and 2 ( Band 5 REFSENS + 0.5 dB

· Solution 3 and 4 ( Band 5 REFSENS 
2.4.  Justification for our alternative solution
The point to solve this REFSENS issue is that how to achieve the original WI objective considering the balance between practical RF device’s feasibility and reasonability.

2.4.1 WI objective perspective: creating a globally harmonized band

· Solutions 1 and 2:
· It is observed that these two solutions are not appropriate in terms of this perspective since it is essential for LTE Band 26/XXVI terminals to satisfy Band V requirements with the same duplexer as mentioned in Section 2.1. Thus, it seems difficult for these solutions to facilitate UMTS Band V operators to adopt LTE Band 26 in their system migrations from UMTS to LTE.

· Solution 3:
· This solution can satisfy the minimum requirement to achieve this perspective. It has been, however, performed a lot of discussions on its feasibility and reasonability although we still believe that this is a feasible and reasonable solution.

· Solution 4: best choice
· This solution can maximize the probability of UMTS Band V operators to adopt LTE Band 26 in their system migrations since RF performance such as the duplexer’s performance is further optimized for the Band 5 frequency range compared to Solution 2. This means the impact on their network quality through their system migration from UMTS to LTE would be minimized. 
2.4.2 Technical perspective: feasibility and reasonability

· Solutions 4:

· In this solution, the frequency range where the Band 5 REFSENS is applicable for Solution 2 is just 4MHz expanded to the upper edge of Band 26. The point is that almost all the vendors would be acceptable to Solution 2. Thus, the impact of the extension on terminal design is quite small, then, this Solution 4 is the solution which vendors can accept as well as can achieve the WI objective.

· In practice, vendors do not have to satisfy the Band 5/V REFSENS for the whole frequency range in Band 26/XXVI. Thus, this would leave the flexibility for terminal design compared to at least Solutions 3 to some extent.
· In addition, it can be seen that this solution requires a little bit better performance for the upper side of Band 26 duplexer. Duplexer with narrower duplex gap is, however, required to have good attenuation for its Tx rejection as default. Thus, generally, it would be easier for the duplexer like Band 26/XXXI to have a little bit better performance around the upper side.
· Moreover, Solution “4” does not require the Band 5 REFSENS for the 1.4 and 3 MHz channel bandwidths for the whole frequency range in Band 26/XXVI compared to that of solution 2 since satisfying 5 MHz channel bandwidth REFSENS would be sufficient to achieve WI objective. This would provide further flexibility for terminal design.
2.4.3 Summary

From the above considerations, selecting Solution 4(alternative) is the most appropriate and rational way forward in terms of a global harmonization and technical point of views. In addition, the alternative solution has less complicated requirement compared to other solution Solutions 1 and 2. For example, the alternative solution has less RAN5 test cases compared to solution Solutions 1 and 2 since the number of worst case conditions are less than those of solution Solutions 1 and 2.
2.5. Proposed requirements for Band 26/XXVI REFSENS
Table 2.5-1: REFSENS for Band 26 LTE
	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	2
	-102.7
	-99.7
	-98 
	-95
	-93.2
	-92
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	26
	-102.7
	-99.7
	-97.51
	-94.51
	-92.71
	
	FDD

	Note 1:
The requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.


Table 2.5-2: UL configuration for REFSENS for Band 26 LTE

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	5
	6 
	15 
	25 
	251
	
	
	FDD

	8
	6 
	15
	25 
	251
	-
	-
	FDD

	26
	6 
	15 
	25 
	251
	251
	-
	FDD


Table 2.5-2: REFSENS for Band XXVI UMTS

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	II
	dBm/3.84 MHz
	-115
	-104.7

	V
	dBm/3.84 MHz
	-115
	-104.7

	VIII
	dBm/3.84 MHz
	-114
	-103.7

	XXVI
	dBm/3.84 MHz
	-114.5
	-104.2

	NOTE
The requirement is modified by -0.5 dB when the carrier frequency of the assigned UTRA channel bandwidth is within 865-894 MHz.


3. Conclusion

In this contribution, the REFSENS for Band XXVI and 26 was discussed. Specifically, it was discussed what is the most appropriate and rational solution for the objective of introducing this band. As a result, we propose the followings. We believe that adopting this proposed way forward would facilitate the progress of the WI.
· Proposal
· UMTS Band XXVI REFSENS.

· Band V REFSENS + 0.5 dB

· The requirement is modified by -0.5 dB when the carrier frequency of the assigned UTRA channel bandwidth is within 865-894 MHz. 
· 
LTE Band 26 REFSENS
· Band 5 REFSENS + 0.5 dB
· The requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.
· This note applied to 5, 10 and 15 MHz channel bandwidths. 
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