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1 Introduction
Document R4-100220 was agreed as the baseline document for further discussion on LTE-A deployment scenarios for Release 10 WI in Sophia Anti-polis Ad Hoc meeting. Inter-band non-contiguous carrier aggregation accounts for a large share of carrier aggregation cases. In this paper, we analyze some issues for inter-band non-contiguous CA.
2 Discussion
2.1 Configurable bandwidth
Table 1 shows the maximum configurable bandwidth per band considered for Rel-10 LTE-A and that for Re-8/Rel-9 LTE. It is observed that the configurable bandwidths for Rel-10 inter-band non-contiguous CA in [1] are all supported in Rel-8/ Rel-9. It is thus convenient to extend the existing Rel-8/ Rel-9 RF requirement to Rel-10 inter-band non-contiguous CA.
Table A.1 Maximum configurable bandwidth
	Region
	Band
	Maximum configurable BW for Rel-10 from [1]
	Maximum configurable BW for Rel-8/Rel-9 [36.101]

	Region 1
	3
	20
	20

	
	7
	20
	20

	
	20
	20
	20

	Region 2
	2
	10
	20

	
	4
	5/10
	20

	
	5
	10
	10

	
	12
	10
	10

	
	17
	5
	10

	Region 3
	1
	10
	20

	
	18
	10
	15

	
	19
	10
	15

	
	38
	20
	20

	
	40
	20
	20


2.2 BS implementation Impact
Referring to 3GPP RAN4 work in DB-DC-HSPA, we can see that from a RF perspective, a dual band DC-HSDPA BS is equivalent to dual-band co-siting of entirely separate systems. It is the similar case for inter-band non-contiguous CA BS.
For low band and high band combination, due to the large difference in frequency separate antennas will be used for dual-band BS, while sharing antennas may be possible for low band and low band combination or high band and high band combination. In these cases, an extra diplexer can be used to combine the duplexers. Due to the diplexer is introduced beside the BS, the BS configuration can be the same in these different combination cases.
2.3 UE Implementation Impact
For two bands combination, if separate antennas are used for the different bands, at least 4 antennas are needed to support receive diversity. Sharing antenna across bands shall be considered firstly. From Figures 1-3, we can find that all the two bands proposed so far in [1] are well separated in frequency, so diplexer technology which is very much mature and exists in many cellular handsets can be used to combine the two bands to support RX diversity. More information about this technology can refer to [2]. Alternative solution on sharing antenna across bands is using quadruplexer which was discussed in DB-DC-HSPA and used support for simultaneous reception of bands 2 and 4.
Figure 1 Inter-band CA scenarios in region 1
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Figure 2 Inter-band CA scenarios in region 2
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Figure 3 Inter-band CA scenarios in region 3
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2.4 Impact on RF requirements
2.4.1 Impact on BS RF requirements
The transmitter and the receiver are expected to use independent processing for each individual component carrier. Since inter-band non-contiguous CA BS is equivalent to dual-band co-sited BSs, we propose to create requirements by scaling the single carrier requirements.
There is few impact on existing Rel-9 BS RF requirements for inter-band non-contiguous CA except time alignment error requirement Time alignment between transmitter branches was defined for Tx diversity and spatial multiplexing in Rel-9. The Time alignment error requirement for inter-band CA may need study due to the fact that transmitter RF characteristics may differ across the bands.
2.4.2 Impact on UE RF requirements
Due to large separation in frequency, separated RF chains are expected for each band. We propose to extend the single carrier requirements for inter-band CA UE. When sharing antenna is used, RF chains of two bands will share same antenna connector. It is proposed that the UE RF requirements should apply per band. That is said, it is possible that some requirements, say out-of-band blocking for one band may become in-band blocking or adjacent channel selectivity for the other band. But that should be fulfilled per band. Some other impact on existing Rel-9 UE RF requirements are listed as below.
1) Transmit power

As discussed in section 2.3, an additional insertion loss due to combination of two bands for sharing antenna will be introduced. And UTRA Rel-6 PA is assumed as baseline in [3]. The relaxation of the maximum output power requirement shall be studied case by case for inter-band deployment scenarios.
2) Spurious Emissions

The emissions in each band should be determined independently from each other. This can be justified by the assumption of having separate PAs operating in each band. Coexistence requirements in Rx bands (e.g. -50dBm/MHz) may not be enough to the other RX band which will cause receiver sensitivity degradation due to the fact that the cross-coupling is serious for UE configuration.
3) REFSENS

The additional insertion loss due to combination of two bands shall be studied case by case when standardizing the UE REFSENS for inter-band non-contiguous CA.

3 Conclusion
In this paper, we provide some considerations on inter-band non-contiguous CA for LTE-Advance. It is helpful for selecting combination scenarios and studies for inter-band non-contiguous CA.
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