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1. Introduction

In the RAN#66 meeting, the WI for CA_1A-19A-28A was approved [1]. Based on the agreed framework for low-low combinations [2], Tib, Rib for each 2DL CA constituting the 3DL CA can be derived whereas there would be room to be discussed for relaxation values specific to the 3DL CA. In this contribution, we discuss how to derive the relaxation values for CA_1A-19A-28A and finally propose them.
2. Discussion

2.1 Relaxations for each 2DL combination
The requirementRelaxation values for CA_1A-19A and CA_1A-28A are already specified in the latest [3] whereas relaxation thosevalues for CA_19A-28A are under discussion. We understand believe, however,that those specifically for Tib and Rib will obviously be derived from the following framework [2] which was already agreed in the RAN4#72bis meeting.
· 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 for band combination that can be implemented at least with quadplexer, triplexer or a diplexer combining two duplex filters
Based on the framework, relaxations for each 2DL combination can be summarized in Table 2.1-1.

Table 2.1-1: Relaxations for each 2DL combination

	CA config
	CA_1A-19A
	CA_1A-28A
	CA_19A-28A

	Band
	B1
	B19
	B1
	B28
	B19
	B28

	ΔTIB,c
	0.3
	0.3
	0.3
	0.6
	0.5
	0.5

	ΔRIB,c
	0
	0
	0
	0.2
	0
	0

	Note
	Specified in [3]
	Specified in [3] assuming harmonic filter
	Based on agreed 
framework [2]


2.2 Relaxations for 3DL combination
Regarding 3DL CA case, the relaxation rule for LLH, LHH combinations was agreed in [4] as follow.

Proposal 1: For a “LHH/LLH” 3DL CA combination, the same additional tolerances already defined for the 2DL CA combinations of bands constituting the 3DL CA combinations itself shall be reused whenever available. 

Proposal 2: For a UE supporting a “LHH/LLH” 3DL CA combination, in case the same band is contained in two or more 2DL CA combinations, then:

· when the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be respectively the average of the tolerances ΔTIB,c and ΔRIB,c for the considered band across the involved 2DL CA combinations truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

· when the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be respectively the maximum tolerances ΔTIB,c and ΔRIB,c for the considered band across the involved 2DL CA combinations that applies for that operating band among the supported CA configurations.

Based on the WF and Table 2.1-1, relaxations for CA_1A-19A-28A will be derived as Table 2.2-1.

Table 2.2-1: Relaxations for CA_1A-19A-28A based on R4-137152

	CA config
	CA_1A-19A-28A

	Band
	B1
	B19
	B28

	ΔTIB,c
	Max(0.3, 0.3)
=0.3
	Ave(0.3, 0.5)
=0.4
	Max(0.6, 0.5)
=0.6

	ΔRIB,c
	Max(0, 0)
=0
	Ave(0, 0)
=0
	Max(0.2, 0)
=0.2



However, as discussed in [5], it was agreed for CA_1A-18A-28A not to implement HTF (harmonic trap filter) on top of the quadplexer for CA_18A-28A taking into account the fact that Band 18 is currently operated by KDDI only and 3rd harmonic issue never occurs in their network. As the result, the relaxations for CA_1A-18A-28A were specified without impacts of HTF.
Observation: Relaxation values for CA_1A-18A-28A were specified taking into account that HTF suppressing 3rd harmonic from Band 28 to Band 1 is not assumed.
We think that it would be natural to apply this approach to CA_1A-19A-28A as well. Band 19 is currently operated by NTT DOCOMO only and 3rd harmonic issue between Band 1 and Band 28 never occurs in our network. As the result, a HTF on top of the quadplexer for CA_19A-28A is not required as shown in Figure 2.2-1.
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Figure 2.2-1: RF architecture for CA_1A-19A-28A
Then, the relaxations for CA_1A-28A are respectively MOP for 0.3dB and REFSENS for 0dB as it is for other A1 combinations. In this case, relaxations for CA_1A-19A-28A shown in Table 2.2-1 should be reconsidered as shown in Table 2.2-2.

Table 2.2-2: Proposed relaxations for CA_1A-19A-28A

	CA config
	CA_1A-19A-28A

	Band
	B1
	B19
	B28

	ΔTIB,c
	Max(0.3, 0.3)
=0.3
	Ave(0.3, 0.5)
=0.4
	Ave(0.3, 0.5)
=0.4

	ΔRIB,c
	Max(0, 0)
=0
	Ave(0, 0)
=0
	Ave(0, 0)
=0



Our understanding is that Band 28 is harmonic related band, nevertheless the relaxations need to be derived from “Averaging” since CA_1A-28A belonging to this 3DL combination does not need HTF as described above. 
Based on the discussion in clause 2.1 and 2.2, we propose as the followings.

Proposal 1: Tib and Rib for CA_1A-19A-28A should be specified as Table 2.2-2 taking into account that HTF suppressing 3rd harmonic from Band 28 to Band 1 is not required for this 3DL CA.
Proposal 2: Based on Proposal 1, TP for TR36.8xx shown in section 3 should be approved.
3. Text Proposal for Rel-13 3DL TR36.8xx
----- Unchanged sections omitted -----
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Table 1-1: Release 13 3DL inter-band carrier aggregation combinations

	WI code
	WI title

	LTE_CA_B1_B19_B28
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 19 and Band 28


----- Unchanged sections omitted -----

6.X
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 19 and Band 28
6.X.1
Operating bands for CA

Table 6.X.1-1: 3DL Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_1-19-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	
	281
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	

	NOTE 1:
The applicable frequency range is 728-738 MHz for uplink and 783-793 MHz for downlink.


6.X.2
Channel bandwidths per operating band for CA

Table 6.X.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-19A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	28
	
	
	Yes
	Yes
	
	
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [2] when operating in single carrier mode 
6.X.3
Co-existence studies for 1 UL/3 DL
[To be provided later]
6.X.4
ΔTIB,c and ΔRIB,c
Relaxation values for CA_1A-19A and CA_1A-28A are already specified in the latest [2] whereas relaxation values for CA_19A-28A are under discussion. However, those will obviously be derived from the framework [R4-146833] which was already agreed in the RAN4#72bis meeting.

Based on the framework, relaxations for each 2DL combination can be summarized in Table 6.X.4-1.

Table 6.X.4-1: Relaxations for each 2DL combination

	CA config
	CA_1A-19A
	CA_1A-28A
	CA_19A-28A

	Band
	B1
	B19
	B1
	B28
	B19
	B28

	ΔTIB,c
	0.3
	0.3
	0.3
	0.6
	0.5
	0.5

	ΔRIB,c
	0
	0
	0
	0.2
	0
	0

	Note
	Specified in [2]
	Specified in [2] assuming harmonic filter
	Based on agreed 
framework [R4-146833]


Regarding 3DL CA case, the relaxation rule for LLH, LHH combinations was agreed in [R4-137152].

Based on the WF and Table 6.X.4-1, relaxations for CA_1A-19A-28A will be derived as Table 6.X.4-2.

Table 6.X.4-2: Relaxations for CA_1A-19A-28A based on [R4-137152]
	CA config
	CA_1A-19A-28A

	Band
	B1
	B19
	B28

	ΔTIB,c
	Max(0.3, 0.3)
=0.3
	Ave(0.3, 0.5)
=0.4
	Max(0.6, 0.5)
=0.6

	ΔRIB,c
	Max(0, 0)
=0
	Ave(0, 0)
=0
	Max(0.2, 0)
=0.2


However, as discussed in [R4-148102], there would be a room to be discussed for more appropriate specification. In the contribution, it was agreed for CA_1A-18A-28A not to implement HTF(harmonic trap filter) on top of the quadplexer for CA_18A-28A taking into account the fact that Band 18 is currently operated by KDDI only and 3rd harmonic issue never occurs in their network. As the result, the relaxations for CA_1A-18A-28A were specified without impacts of HTF.

It would be natural to apply this approach to CA_1A-19A-28A as well. Band 19 is currently operated by DOCOMO only and 3rd harmonic issue never occurs in this network. Therefore, the relaxations shown in Table 6.X.4-2 should be reconsidered as shown in Table 6.X.4-3.
Table 6.X.4-3: Relaxations for CA_1A-19A-28A

	CA config
	CA_1A-19A-28A

	Band
	B1
	B19
	B28

	ΔTIB,c
	Max(0.3, 0.3)
=0.3
	Ave(0.3, 0.5)
=0.4
	Ave(0.3, 0.5)
=0.4

	ΔRIB,c
	Max(0, 0)
=0
	Ave(0, 0)
=0
	Ave(0, 0)
=0


Band 28 is harmonic related band, nevertheless the relaxations need to be derived from “Averaging” since there is no harmonic issue in this combination in the actual network.
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.X.4-1.
Table 6.X.4-1: ΔTIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_1A-19A-28A
	1
	0.3

	
	19
	0.4

	
	28
	0.4


For the UE which supports inter-band carrier aggregation configuration in Table 6.X.4-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101) shall be increased by the amount given in ΔRIB,c in Table 6.X.4-2.
Table 6.X.4-2: ΔRIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_1A-19A-28A
	1
	0

	
	19
	0

	
	28
	0


----- Unchanged sections omitted -----
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