Page 4
Draft prETS 300 ???: Month YYYY


TSG-RAN Working Group 4 (Radio) meeting #64bis
R4-125250
Santa Rosa, CA, US, 8-12 October, 2012
Source: 
NTT DOCOMO, 
Title: 




Diplexer assumption on Class A1 and A5
Agenda Item:


6.3.1
Document for:
Approval
1 Introduction

So far, Class A1 and A5 have been separately handled in the specification. As presented in [1], it would be better to seek a possibility to use another diplexer assumption, i.e., “low < 1GHz” and “high > 1.5GHz” since this assumption can provide the following benefits:

· the number of CA band combinations to be studied in RAN4 can be reduced
· Class A1 and some of the Class A5 combinations can be implemented using a common diplexer. 
Note that this contribution is also relevant to the issues 3 in [2] for its solution.
2 Discussions

2.1 Brief overview
Since RAN4 has already solved a relaxation value for “All Low- High band combinations without harmonic relation, frequencies up to band 7” in RAN4#60bis, one could consider that there would be too late to introduce such a new idea (i.e., diplexer assumption assuming “low < 1GHz” and “high > 1.5GHz”) . Therefore, it would be necessary to study the impact on what we had already agreed in RAN4 associated with the introduction of this new idea.

· Impact on the agreed relaxation values for all low-high band combinations in RAN4#60bis
· From both vendors’ and operators’ view points, an important point here would be whether we could keep the agreed relaxation values for all low - high band combinations in RAN4#64bis. This aspect is discussed in Section 2.2 with some simulation data.
· Impact on some advantages by introducing this new idea

· All-low - high (including 1.5GHz) band combinations without harmonic relation can be handled in the same manner. Thus, RAN4 workload could be reduced.

· The total relaxation value for UE supporting both low/middle CA and middle/high CA might be able to be easily derived, when RAN4 could adopt additive calculation of each relaxation values like ΔTIB1 + ΔTIB2.
· ΔTIB1 and ΔRIB1: relaxation values for all low/high including 1.5GHz combinations.

· ΔTIB2 and ΔRIB2: relaxation values for low/low, middle/high and high/high combinations.

· From implementation point of view, a common diplexer can be used over low/high including 1.5GHz bands. This might be able to reduce the workload of vendors as well as to achieve cost reduction for terminal development from both vendors’ and operators’ point of view.

2.1 Diplexer data for low <1 GHz and for high >1.5 GHz

The diplexer simulation data from the vendor 1 and measurement data of real device from the vendor 2 are summarized in Table 2.1-1. 
Table 2.1-1: Diplexer data for low <1 GHz and for high >1.5 GHz
	High/Low
	Frequency range (MHz)
	(dB)　-40～85℃　SPEC

	
	Low
	High
	Vendor 1
	Vendor 2

	Low band port
	880
	960
	0.5
	0.8

	
	783
	890
	0.45
	0.6

	
	698
	738
	0.35
	0.6

	High band port
	1427.9
	1447.9
	0.8
	0.8

	
	1447.9
	1510.9
	0.75
	0.8

	
	1710
	2170
	0.6
	0.6

	
	2500
	2690
	0.65
	0.6


From the data, it can be seen that the IL for conventional low and high bands is less than or around 0.6 dB under ETC. This shows similar trends when a diplexer has low/high combination. If we adopt a shared pain approach the relaxation value would become 0.3 dB for Tx. Thus, it is concluded that almost less impact on low and high bands insertion loss and at least no impact on the specifications.
On the other hand, the loss around 1.5 GHz would be around 0.8 dB. If we simply apply a shared pain approach to this value, the relaxation value would be around 0.4 dB. Considreing the above results, the following points need to be further discussed.

· Whether the operators who use the 1.5GHz band can accept this value or not?

· Are there any room to handle this relaxation value?

In Section 2.2, the second point is further discussed.

2.2 Other aspects
First of all, what we have recognized is that the relaxation value does not become less than 0.3 dB for Tx based on the discusson in RAN4 so far. In this section, we would like to extend the scope of discussion how to handle insertion loss, i.e., not just considering additional insertion loss, but also considering total insertion loss of RF front end.

Even now LTE terminals have different RF front end loss from bands to bands. As one of the aspects, here we would like to consider switch loss. 
· Switch loss
· From data sheet in [3], the original insertion loss of switch SP10T for 1.5GHz is from 0.69 to 0.8 dB.
· On the other hand, the IL for 2.6GHz is from 0.95 to 1.2 dB.
· Thus the difference would be around 0.3 dB.
Taking into account duplexer IL and line loss and so on, it would be natural that total front end loss of 1.5 GHz is much smaller than that of 2.6GHz. Regardless of this difference, LTE Band 7 MOP requirement is still the same as that of Band 11 and 21 execpt for delta TC. With respect to REFSENS, the value would be also accommodated with the advantage of being middle band. Note that delta TC does not come from the absolute value of the RF front end loss but from relative difference of it over the transmission bandwidth at the band edges. Thus, we propose the following.
· Proposal: The aggreement in [4] can be applied to “All Low- High including 1.5GHz band combinations without harmonic relation, frequencies up to band 7” 
The last thing we need to take into accourt would be the case when terminals support such as CA_19+21 and CA_1+21 for example. In this case, ΔTIB1 + ΔTIB2 may be one of the ways to derive the total relaxation value since we have already considered some margin aspect to derive the Proposal 1. 

· Observation: For the case when terminals support both low/high including middle CA combination and middle/high CA combination, cafeful study is necessary with the consideration of deriving process of Proposal 1.
3 Conclusion

Based on the above discussion, we propose the following.

· Proposal: The aggreement in [3] is applied to “All Low- High including 1.5GHz band combinations without harmonic relation, frequencies up to band 7”
· Observation: For the case when terminals support both low/high including middle CA combination and middle/high CA combination, cafeful study is necessary with the consideration of deriving process of Proposal 1.
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Figure A-1: Diplexer data for low <1 GHz and for high >1.5 GHz(Vendor 1)
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Figure A-2: Diplexer data for low <1 GHz and for high >1.5 GHz(Vendor 2)

