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1
Introduction
CA configuration CA_1A-7A was completed in RAN #65. This CA configuration has been most difficult to reach a consensus in RAN4. CA_1A-7A WI started 09/11 [1] and was completed in 09/14 thus it took three years to complete. In the end RAN4 could not reach agreement for dTib and dRib relaxations and RAN chairman made final decisions. During the CA_1A-7A WI and some other CA WI’s unnecessary big amount of RAN4 and RAN meeting time has been used which was of course delaying the overall progress of RAN4 work. RAN chairman tasked RAN4 to develop a framework / generic approach for all combinations so that no case by case discussions would be needed. This kind of framework is agreed for low-high band combinations which do not have harmonic relation [2]. In this contribution we propose a framework for class low-low and high-high band combinations.
2
Discussion
Current agreement for Low-Low and High-High band combinations can be found also from [2] and is captured below

· Low-Low band combinations , High-High band combinations are handled case by case

· The “shared pain” approach will be used  when discussing the possible impacts to MOP (i.e. Pcmax) and/or REFSENS due to the additional insertion loss (already agreed R4-113930)

· Use the average of additional insertion loss values at ETC as derived from the obtained data for diplexer and quadplexer for each specific band combination, and considering specific values on TX and RX bands(already agreed R4-113930)

In theory the process of deriving the relaxations is simple (as presented above) however it has been seen that in practice the process is laborious and far from perfect when the final relaxations values need to be agreed. It has also been noticed that the data that is obtained from filter vendors vary a lot. As an example taken from [3] we see six different sets of filter data. As can be seen IL values differ more than 1 dB which would according to shared pain approach result 0.5 dB different relaxation values. Variations partly come from different technologies but we tend to believe that one reason for big variation is that filter vendors are quite overloaded with insertion loss questions coming from multiple companies for multiple band combinations thus sometimes that IL values are very rough estimations. This fact raises some doubts for the usefulness of data and current method for obtaining the relaxation values.
Table 3: IL values for band 1 + 7 diplexer and quadplexer (under ETC) 

	E-UTRA bands
	IL (dB)
	IL (dB)
	IL (dB)
	IL (dB) 
	IL (dB)
	IL (dB)

	1 Tx
	0.4
	0.7
	0.4
	1.32
	0.85
	1.1

	1 Rx
	0.37
	0.7
	0.2
	1.23
	0.98
	0.7

	7 Tx
	0.63
	1.2
	0.7
	1.41
	1.02
	1.2

	7 Rx
	0.58
	1.2
	0.4
	1.55
	0.84
	0.8


The new framework that RAN chair tasked RAN4 to develop should reduce the RAN4 workload and necessary meeting time for relaxation discussion. Agreement for Low-High band combinations has proven to be very successful and efficient thus similar method should be considered also for Low-Low and High-High band combinations. When the original agreement was done [2] Low-Low and High-high band combinations were left for case by case study as RAN4 had not work much on these band combination and the expected relaxations were not know. However now that RAN4 has worked on many Low-Low and High-high band combinations trends on relaxations can be seen. In Tables 1 and 2 are listed relaxations to all currently agreed Low-Low and High-High band combinations.
	Table 1 :Low-Low band combinations
CA_8A-20A

8

0,4

20

0,4

CA_20A-32A

20

0,3

CA_23A-29A

23

0,3

CA_18A-28A

18

0,6

28

0,5

CA_5A-12A
5
0,8
12
0,4
CA_5A-17A
5
0,8
17
0,4
 

Average

0,49




	Table 2: High-High band combinations

	CA_2A-4A
	2
	0,5

	
	4
	0,5

	CA_3A-7A
	3
	0,5

	
	7
	0,5

	CA_4A-7A
	4
	0,5

	
	7
	0,5

	CA_1A-3A
	1
	0,3

	
	3
	0,3

	CA_1A-7A
	1
	0,5

	
	7
	0,6

	CA_2A-30A
	2
	0,5

	
	30
	0,3

	CA_4A-30A
	4
	0,5

	
	30
	0,3

	
	Average
	0,45


If we take a look High-High band combinations quite many bands have 0.5 dB relaxation with an exception of some 0.3 dB and one 0.6 dB. Average is 0.45 dB. If we take a look [4] we can see big variations on 1+3 quadplexer IL data and for the reason explained above about the accuracy of the filter data we suspect that once these components are in mass production the performance is not that much different compare to other High-High combinations although the allowed relaxation is lower.

Relaxation values for Low-Low bands vary more from 0.3 dB to 0.8 dB average being 0.49 dB. It is quite difficult to technically explain the spread.

Following proposal is only valid for Low-Low and High-High band combination that can be implemented with quadplexer, triplexer or a diplexer combining two duplex filters. For those band combinations that it is not possible to use these components for example due to too small frequency separation a case by case study is still needed. However these kind of band combinations are quite rare.

Out proposal for the new Low-Low and High-High band combination frame work is as follows
· Applies to FDD-FDD and FDD-TDD band combinations

· Single and dual UL assumed

· Low band < 1 GHz

· 1.7 GHz < High band < 2.7 GHz

· Low-Low band combination dTib = 0.5 dB for both bands and dRib = 0 dB for both bands

· High-High band combination dTib = 0.5 dB for both bands and dRib = 0 dB for both bands

· Framework is valid until end of REL-13 and in a beginning of REL-14 agreement is extended or revisited

· Framework is valid for band combination that can be implemented with quadplexer, triplexer or a diplexer combining two duplex filters.

If this frame work is accepted it would enable a completion for Low-Low and High-High CA Configuration in one RAN Plenary cycle similarly as for A1 Low-High CA configurations. There is no need to provide filter data as the relaxation values are fixed. Time limit is proposed as it gives opportunity to see how the real insertion losses of components evolve and are once there are more and more UE’s that have implemented these kind of CA Configurations. Also it is hoped that this time limit makes it easier for companies to agree the framework as it is not for “infinity”. Downside of the time limit is of course that new discussion for the frame work extension or redefinition needs to happen in REL-14.
All current relaxation agreements should stay as they are and are not changed to be in line with proposed framework.

Bands above 2.7 GHz are not part of the framework as losses for bands 22, 42 and 43 are larger and also uncertainty for real 3.5 GHz UE performance is still unclear. Also A2 combinations i.e. Low-High with harmonic relation are not part of the proposed framework but RAN4 is currently discussing on how to take into account the harmonic trap-filter in future band combination relaxations.

If RAN 4 can agree framework for FDD-FDD and FDD-TDD Low-Low and High-High band combination then discussion on TDD-TDD framework should be started for cases with and without simultaneous Tx/Rx. 

Currently TS 36.101 has three Low-Mid band combinations 
Table 3: Low-Mid band combinations

	CA_11A-18A
	11
	0,3

	
	18
	0,3

	CA_19A-21A
	19
	0,3

	
	21
	0,4

	CA_8A-11A
	8
	0,3

	
	11
	0,4


In two of those the MID band has 0.4 dB dTib and in all three cases Low band has 0.3 dB dTib relaxation. Strangely on one of the MID bands i.e. band 11 on CA_11A-18A has 0.3 dB relaxation and not the same 0.4 as in the other two cases. Possible framework could be that for Low-Mid band combination the Mid band dTib relaxation is 0.4 or 0.3 dB dB and Low band dTib relaxation is 0.3 dB. dRib for both of the bands is 0 dB. For Mid-High band combination the frame work agreement could be same as for High-High combination i.e. dTib is 0.5 dB for both bands and dRib is 0 for both bands.
3
Conclusion
In this contribution we have discussed the framework on how to set the dTib and dRib relaxation for new band combinations. This contribution makes proposal for class A4 Low-Low and High-High bandcombinaitons as follows
Proposal for the new Low-Low and High-High band combination frame work
· Applies to FDD-FDD and FDD-TDD band combinations

· Single and dual UL assumed

· Low band < 1 GHz

· 1.7 GHz < High band < 2.7 GHz

· Low-Low band combination dTib = 0.5 dB for both bands and dRib = 0 dB for both bands

· High-High band combination dTib = 0.5 dB for both bands and dRib = 0 dB for both bands

· Framework is valid until end of REL-13 and in a beginig of REL-14 agreement is extended or revisited

We have also discussed how the framework could be entended to cover also Mid bands. Further continuation on this topic is to develop framework for TDD-TDD band combinations and for band above 2.7 GHz.
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