3GPP TSG-RAN WG4 Meeting #74 
R4-150394
Athens, Greece, 9 – 13 Feb, 2015
Source: 
Huawei
Title: 
Discussion on the feasibility of BS and UE operation of 5GHz band in CA
Agenda Item:
9.4.4
Document for:
Approval
1 Introduction
A new study item on Licensed-Assisted Access to Unlicensed Spectrum was established in RAN1 [1]. An important objective for the SI is that assess the feasibility of base station and terminal operation of 5GHz band in conjunction with relevant licensed frequency bands. This contribution discusses some relevant considerations on this topic.
2 Discussion
2.1 New RF requirement
Unlike licensed spectrum, unlicensed spectrum is usually used by several technologies and any one could deploy equipment in anywhere, it means there is no careful network deployment planning in unlicensed spectrum and the interference is not under good control. Coexistence study should be done between LAA and other incumbent system and new RF requirements need to be derived based on coexistence study results as well as regulatory requirement to insure the performance in unlicensed spectrum. Firstly an unlicensed band needs to be defined in RAN4 and new RF requirements in the new defined unlicensed band also need to compromise between cost and performance.
Proposal 1: Firstly an unlicensed band needs to be defined in RAN4 and new RF requirements in the new defined unlicensed band also need to be specified for both BS and UE.

2.2 Licensed Band for CA
Regarding to the licensed assisted access, RAN4 needs to select at least one licensed band (FDD or TDD) to specify the requirements for carrier aggregation between licensed band and unlicensed band. For simplification of the standard work, it is proposed 1UL/2DL inter-band CA scenario with 1DL in unlicensed band (SDL) as the high priority in Rel-13 timeframe. 1UL/3DL inter-band CA with 2DL contiguous CCs in unlicensed band and 2UL/2DL inter-band CA scenario with 1UL/DL in unlicensed band (TDD) should be treated as the second priority. 
Proposal 2: It is proposed that 1UL/2DL inter-band CA scenario with 1DL in unlicensed band (SDL) has the high priority in Rel-13 timeframe. 1UL/3DL inter-band CA with 2DL contiguous CCs in unlicensed band and 2UL/2DL inter-band CA scenario with 1UL/1DL in unlicensed band (TDD) have second priority.
In addition, which band would be the example constituted band aggregated to unlicensed band need to be decided by RAN4. Take Band 3 as an example constituted band, harmonic and inter-modulation interference are analyzed as below tables. For 5GHz, it is assumed that the frequency range is from 5150MHz to 5850MHz. It is noted that harmonic and inter-modulation interference are calculated based on the band frequency range rather than bandwidth.
Table 1 UL interfere DL in UE
	Band A
	Band B
	Interference type
	Interference frequency
	Victim band
	Victim band frequency

	3
	5GHz
	3rd IMD
	1580
	2430
	3
	1805
	1880

	3
	5GHz
	5th IMD
	990
	1990
	3
	1805
	1880

	3
	5GHz
	3rd harm
	5130
	5355
	5GHz
	5150
	5850


Table 2 DL interfere UL in BS
	Band A
	Band B
	Interference type
	Interference frequency
	Victim band
	Victim band frequency

	3
	5GHz
	3rd IMD
	1390
	2240
	3
	1710
	1785

	3
	5GHz
	5th IMD
	1370
	2370
	3
	1710
	1785

	3
	5GHz
	3rd harm
	5415
	5640
	5GHz
	5150
	5850


2.3 UE RF architecture for CA
There are two points on UE RF architecture for aggregating carrier in unlicensed 5GHz band: one is whether the triplexer could be reused for 5GHz and another is whether the antenna up to 3.5GHz could be reused for 5GHz, or more precisely whether a common antenna could be designed for up to 5GHz for LTE. A straight forward architecture is to separate RF front end for 5GHz band and other licensed band up to 3.5GHz as in Figure 1 a). But after survey on the industry, we believe both them could be reused for 5GHz band with a little performance loss at 5GHz. It is proposed to reuse current triplexer and antenna for 5GHz as the reference CA UE architecture considering the tradeoff between cost and performance, as in Figure 1 b).
Proposal 3: It is proposed to reuse current triplexer for 5GHz and to use a common antenna up to 5GHz for LTE as the reference CA UE architecture considering the tradeoff between cost and performance.
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a) Separate RF front end for 5GHz LAA
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Figure 1 UE reference architectures (SDL, aggregated licensed band is a middle band of FDD)
3 Conclusion
Some considerations are discussed in this contribution and based on the discussion relevant proposals below are proposed:
Proposal 1: Firstly an unlicensed band needs to be defined in RAN4 and new RF requirements in the new defined unlicensed band also need to be specified for both BS and UE for single carrier.

Proposal 2: It is proposed that 1UL/2DL inter-band CA scenario with 1DL in unlicensed band (SDL) has the high priority in Rel-13 timeframe. 1UL/3DL inter-band CA with 2DL contiguous CCs in unlicensed band and 2UL/2DL inter-band CA scenario with 1UL/1DL in unlicensed band (TDD) have second priority.
Proposal 3: It is proposed to reuse current triplexer for 5GHz and to use a common antenna up to 5GHz for LTE as the reference CA UE architecture considering the tradeoff between cost and performance.
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b) Common RF front end for 5GHz LAA
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