TSG-RAN Working Group 4 (Radio) meeting #74bis	R4-151935
Rio de Janeiro, Brazil, 20 - 24 April 2015	

Source:	Nokia Networks
Title:	Insertion loss of the upper duplexer, 2x90MHz, for 2GHz FDD LTE Band for Region 1
Agenda item:	8.1.2 [LTE_1980_2170_REG1-Core]
Document for:	Approval



Introduction
In RAN4#74, the wayforward for of the band plan was approved [1] for WI 2GHz FDD LTE Band for Region 1 [2] as shown below.

The following is agreed as a package 
1. A 2x90 band plan is agreed [BXXX] 1920-2010 // 2110-2200MHz
2. The duplexer assumption for [BXXX] requirements specification will be
· The lower duplexer is LTE Band 1 (2x60MHz) 
· The upper duplexer is 2x90MHz
3. For a UE that supports both LTE Band 1 and the new band [BXXX], no relaxation is allowed  for Band 1 when all the carrier(s) are located within Band 1 operating frequency range 
4. For BXXX, we study the specification impact of the following approaches: 
· Specifying requirements based on channel bandwidth assignment  (e.g. when all the channel bandwidth(s) is confined within LTE Band 1 frequency range, at least the Band 1 requirements apply) 
· UEs that support the new band [BXXX] shall also support LTE band 1 and all its capabilities
· Other approaches are not precluded

In the wayfoward, it was agreed to assume 90MHz pass-band bandwidth for the upper duplexer, which is expected to affect the insertion loss. In this paper, we discuss this issue and propose the wayforward.


Discussion
So far in RAN4, the filter characteristics of 2x90MHz duplexer have been discussed and simulation data has been presented already in [3-7].
In summary, the conventional SAW technology would not provide the insertion loss that can match with the existing Band 1 duplexer for the entire 2x90MHz arrangement. On the other hand, a filter technology such as FBAR could match with the existing 2x60MHz Band 1 duplexer. 
In the WF 3, it has been agreed that “no relaxation is allowed  for Band 1 when all the carrier(s) are located within Band 1 operating frequency range.; however it is for further discussion if we allow relaxation outside of Band 1 operating frequency range.
There are two possible options about this.
1. Allow some relaxation for the new band compared with Band 1 assuming SAW filter technology.
2. Do not allow relaxation for the new band compared with Band 1 assuming other technologies than SAW.

Option 1 would likely require additional 1-2 dB insertion loss according to the studies [3-4] compared with the existing 2x60MHz SAW duplexers, though we would need more filter simulation data to conclude the final value in RAN4.
Option 2 assumes the same level of insertion loss for 2x90MHz as the existing Band 1 duplexers. Although we do not have enough simulation data presented in RAN4, it looks promising that new filter technologies can provide it. Such example data can be seen in [5,6,7].

We have assumed that there are interests in the intra-band CA for the new band, as it is one of the reasons we agreed on 2x90MHz arrangement. It is a possible scenario that we support intra-band CA (contiguous or non-contiguous) using arbitrary component carriers inside the entire 90MHz pass-band. So it is desirable from the network operation point of view that the UE performance does not deviate even when a component carrier is configured outside of the Band 1 frequency range.
It is a possible scenario that the new band is overlaid in the existing Band 1 deployment, i.e., by reusing the existing Band 1 network infrastructure. If the insertion loss outside of Band 1 operating frequency range is worse than Band 1, then the cell coverage may not be the same for the new band outside of Band 1 frequency range. Thus, it is desirable to have the same UE performance as Band 1 for the network deployment point of view in such a scenario.
Therefore we propose that the same insertion loss as the exiting Band 1 duplexer is assumed for the upper 2x90MHz duplexer.

Proposal : It is proposed that the same insertion loss as the exiting Band 1 duplexer is assumed for the upper 2x90MHz duplexer

Conclusion
In this paper we have discussed the insertion loss of the upper duplexer. The studies so far made in RAN4 indicate that the conventional SAW filter would not achieve the same insertion loss as the exiting Band 1 duplexer, however, the filter technology such as FBAR looks promising to achieve it.

From the network operation and deployment point of view, it is desirable to have the same UE performance for the entire 2x90MHz range, therefore we propose the following.

Proposal : It is proposed that the same insertion loss as the exiting Band 1 duplexer is assumed for the upper 2x90MHz duplexer.
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