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1. Introduction

In the RAN4#74bis meeting, the way forward for CA_1A-19A-28A [1] was agreed as follows. 
· In RAN4#75, interested companies are encouraged to provide further analyses and identify practical issues (e.g. UE behavior in roaming, spec interpretation, etc…) in case not assuming HTF for CA_1A-19A-28A.
· Based on the outcome, whether HTF is assumed for CA_1A-19A-28A or not will be decided in RAN4#75.
Based on the way forward, we discuss the impact for not assuming HTF for CA_1A-19A-28A.
2. Discussion
In [2], we proposed the requirements for CA_1A-19A-28A shown in Table 1 without an assumption of HTF considering that Band 19 is currently operated by NTT DOCOMO only and 3rd harmonic issue between Band 1 and Band 28 never occurs in our network for this CA combination.
Table 1: Proposed Tib,c and Rib,c for CA_1A-19A-28A in [2]
	CA config
	CA_1A-19A-28A

	Band
	B1
	B19
	B28

	ΔTIB,c
	0.3
	0.5
	0.5

	ΔRIB,c
	0
	0
	0


On the other hand, some issues not assuming HTF for this combination were provided in [3] as follows.
1. The relevant 36.101 specifications are modified with the exception condition; i.e., for the UE that supports CA_1-18-28, the MSD, reference sensitivity, and all core Rx requirements for CA_1-28 do not apply except over a limited frequency range to be defined in the specification, and the TIB and RIB can be adjusted, 

2. Reference sensitivity for the CA combination and all fallback modes are only tested over a limited frequency range as identified by the operator and to be defined in the specifications.  The specifications, for example, are not applicable and are not to be tested over frequency ranges outside of the operator holding.  If specifications are unclear on testing, an LS to RAN5 can be considered.

If we assume not to have HTF for this combination, the above issues certainly need to be considered. Nevertheless, we still think that unnecessary relaxations should be avoided from operator’s point of view and can accept to define such a specification and/or send an LS to RAN5.
In this case, however, we identified other issue in roaming usage. The issue is that if the UE supporting CA_1A-19A-28A is tested over a limited frequency range only (e.g. 728-738MHz of Band 28 UL and 2130-2150MHz of Band 1 DL in Japan) in fallback mode of CA_1A-28A without HTF assumption, Band 1 DL may suffer from untested harmonic interference of Band 28 UL in other network (e.g. Europe network). In this case, it is expected that there will be two types of UEs supporting CA_1A-28A in the same network. One is UE which has significant MSD for Band 1 without the HTF, the other is UE which has less MSD with the HTF. Then, if the eNB configures CA_1A-28A to the former UE in spite of huge MSD, the spectrum efficiency will significantly be decreased. Thus, a solution to avoid such a situation above will be required.

A possible way to distinguish two UEs is to see the presence of the capability of CA_1A-19A-28A in the eNB. For example, if a certain UE indicates a capability of CA_1A-19A-28A (including CA_1A-28A), then, eNB should not configure CA_1A-28A to the UE because it does not have the HTF. On the other hand, the UE indicates a capability of CA_1A-3A-28A (including CA_1A-28A) only, eNB can know the UE has a HTF and configure CA_1A-28A with an easy mind. Another case that a UE indicates both capabilities of CA_1A-19A-28A and CA_1A-3A-28A would need to be discussed on how to handle the scheduling. Nonetheless, since this solution would unfortunately restrict the possibility of CA operation for UE supporting CA_1A-19A-28A, we’d also like to hear other companies views if this solution could be a way forward or not.
Proposal: The following TP should be approved assuming not to have HTF based on the operator holding in Japan if other companies accept the issue described in this contribution.
3. Text Proposal for Rel-13 3DL TR36.853-13
----- Unchanged sections omitted -----

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
	

	
	28
	718 MHz
	–
	748 MHz
	773 MHz
	–
	803 MHz
	


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
The 3rd order IMD products caused in the BS by transmitting of Band 1, Band 19 and Band 28 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.X.3-1 below:
Table 6.X.3-1: Band 1, Band 19 and Band 28 DL 3rd order IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	2110
	2170
	875
	890
	783
	793

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	2192
	2277

	
	
	

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	2003
	2088

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	427
	512

	
	
	

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	3768
	3853


 It can be seen from Table 6.X.3-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (1 + 19 + 28) may fall into the BS receive band of Bands 23, 31, 34 and 43. Bands 23 and 31 are not intended for use in the same geographical area as Bands 1, 19 and 28.
Therefore, it is recommended that Band (1 + 19 + 28) BS transmitter should not share the same antenna with Band 34 or 43 BS receiver to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 34 or 43 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
6.X.4
ΔTIB,c and ΔRIB,c
For the UE which supports this combination, ΔTIB,c is defined for applicable bands in Table 6.X.4-1 without an assumption of HTF considering CA_1A-19A-28A case, Band 19 is currently operated by NTT DOCOMO only and 3rd harmonic issue between Band 1 and Band 28 never occurs in the network.
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
	0.5

	
	28
	0.5


For the UE which supports this combination, 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


6.X.5
MSD
[To be added based on the outcome of discussions for CA_19A-28A and CA_1A-19A-28A]
----- Unchanged sections omitted -----
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