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1. Background
In the last RAN plenary (RAN#51), there has been proposal to start the work on the APAC 700 MHz band, namely the Asia Pacific digital dividend band, which is now available for mobile communication purposes. The work item proposal is given in [1]. A revised version of [1] is also available in [2]. 

In this paper, we provide some initial views of how to approach the work should it be approved in the forthcoming RAN plenary meeting. These views are in the form the challenges to implement this band. These views are shared as early as possible with the main proponents because RAN4 will be overloaded with many Release-11 work items, on top of existing on-going Release 8/9/10 work. In the coming RAN4 meetings, these views will be further consolidated. 
2. Discussion
APAC 700 MHz band work will be technically challenging due its spectrum proximity to the TV channels, intelligent transport systems and radio microphone systems, as well as its narrow duplex gap (i.e. 10 MHz). Traditionally, as with many other bands developed in RAN4 (most recently Band 20), the main challenge lies in the UE RF implementation. 
Key challenge One: UE RF implementation
We envisaged that this challenge will impact most of UE RF requirements in the UE RF specifications (i.e. TS 36.101 for LTE). Recently, dual-duplexer UE architecture has been mentioned as one of solutions to implement this band. 

The challenge in designing UE with dual-duplexer is first of all two duplexers is needed. Each duplexer will cover only part of the operating bandwidth, i.e. sub-band duplexer. Normally both sub-band duplexer have the same RF bandwidth – i.e. symmetric dual-duplexer. The positioning of desired channel bandwidth will depend on the channel raster assume and the duplexer bandwidth. The channel bandwidth supported is calculated from 

chBW = (Duplexer BW x 2) – Operating BW

With dual-duplexer, there is a challenge on how to support different LTE channel bandwidths. The likely channel raster will be 5 MHz, inline with current LTE and UMTS design. 

The size of duplexer will be an issue as more space is taken up with two duplexers. However, with current state-of-art duplexer like FBAR, mixed of BAW and SAW filters, the size of duplexer has been significantly reduced (e.g. < 30 mm2 footprint). This architecture will impact several key UE RF core requirements. Further analysis on their impacts need to be assessed. 

Key challenge Two: Coexistence with other services
This band places challenges to coexistence scenarios as a few TV channels, radio microphones and potentially adjacent to the intelligent transport systems (sensor networks) as well as Field Pickup Units (FPUs) for news and broadcasting. Biggest of all is the coexistence with TV channels. Studies and simulation need to be performed to verify the system performance and check if there is any degradation in performance due to interference issues. 

The outcome of this study will directly impact the out-of-band emission, spurious emission, power levels and coexistence requirements. Further analysis on such impact will be needed. 

Key challenge Three: Regulatory aspects
It is expected that some local/national regulators will impose some limitations on the operation in this band. It is useful to identify what those limitations are. This is mainly the responsibility of Asia Pacific Telecommunity (APT). Further inputs from APT on this aspect are envisaged. 

A tentative work plan on how to start the work is also provided for information. 
Conclusions 

In this contribution, challenges and views on how to implement this new band have been provided, summarized again here:

Key challenge One: UE RF implementation

Key challenge Two: Coexistence with other services

Key challenge Three: Regulatory aspects

Key proponents interested in this work are encouraged to study them in details. 

References

[1]
RP-110427, “New WI proposal: 700 MHz band in APAC Region”,  Ericsson, ST-Ericsson. 
[2] R4-112635, “New Work Item proposal for 700 MHz band variant”,  Ericsson, ST-Ericsson.

[3] R4-112126, “Guideline for introducing new operating bands”, Ericsson, ST-Ericsson.

Appendix: Work plan for APAC 700 MHz
RAN4#59, May 9 – 13, Barcelona
· Work item proposal presented for information in RAN4. 

· Identify key RAN4 proponents that are interested in this work item. 

· Identify key challenges in this work item, e.g. UE architecture/implementation, coexistence/interference issues with adjacent systems and BS side issues, if any. 

RAN4#59AH, June 26 – 1 July, Bucharest 

· TR/Report skeleton agreed in order to progress the work. According to the agreed guidance presented in [3], the main contents of the TR should follow subclause 7.1 in [3]. 

· Analyse the technical requirements based on [3]. 

· From UE side, the following requirements are expected to be impacted [3].

	Section
	Requirement
	Description of changes in TS 36.101

	5.5
(Note 1)
	Operating bands
	Add a row for the band to Table 5.5-1

	5.6.1
(Note 1)
	Channel bandwidths per operating band
	Add all channel bandwidths for the band to Table 5.6.1-1

	5.7.3
(Note 1)
	Carrier frequency and EARFCN
	Add a channel numbering for the band to Table 5.7.3-1

	5.7.4
(Note 1)
	TX–RX frequency separation
	Add a row for the band’s frequency separation to Table 5.7.4-1

	6.2.2
(Note 1)
	UE Maximum output power
	Add a row for the band’s UE power class to Table 6.2.2-1 

	6.2.4
(Note 1)
	UE Maximum output power with additional requirements
	Add the band to Table 6.2.4-1 (or appropriate table in same section)

	6.6.3.2
	Spurious emission band UE co-existence
	Add the band to Table 6.6.3.2-1 for mutual protection with applicable E-UTRA bands

	6.6.3.3
	Additional spurious emissions
	Consider to add band to existing NS_xx table or add new table as applicable

	7.3
(Note 1)
	Reference sensitivity power level
	Add a row for the band to Tables 7.3.1-1 and 7.3.1-2. Add row for the band to Table 7.3.1-3 if applicable.

	7.6.1.1
(Note 1)
	In-band blocking 
	Add the band to Table 7.6.1.1-2.

	7.6.2.1
(Note 1)
	Out-of-band blocking
	Add the band to Table 7.6.2.1-2.

	NOTE 1: This chapter needs to be updated if the operating band is defined as E-UTRA


· For BS side, the following requirements are impacted [3]:

	Section
	Requirement
	Description of changes in TS 36.104

	5.5
(Note 1)
	Operating bands
	Add a row for the band to Table 5.5-1

	5.7.3
(Note 1)
	Carrier frequency and EARFCN
	Add a channel number set for the band to Table 5.7.3-1

	6.6.3.1
(Note 1)
	Operating band unwanted emissions  (Category A)
	Add the band to Category A if applicable

	6.6.3.2
(Note 1)
	Operating band unwanted emissions (Category B)
	Apply requirement for Option 1 or Option 2 if applicable

	6.6.3.3
	Additional operating band unwanted emissions
	Apply requirement if needed

	6.6.4.3
	Additional spurious emissions requirements (co-existence)
	Add a row for the band to Tables 6.6.4.3.1-1 and 6.6.4.3.1-1x. Verify the current requirements and check if any modification is needed 

	6.6.4.4
	Co-location with other base stations
	Add a row for the band to Tables 6.6.4.4.1-1 and 6.6.4.4.1-2; 

	7.6.1
(Note 1)
	General blocking requirement
	Add the band to Tables 7.6.1.1-1, 7.6.1.1-1a, and 7.6.1.1-1b 

	7.6.2
	Co-location with other base stations
	Add a new row for the band to Tables 7.6.2.1-1 and 7.6.2.1-2; verify current requirements, check if exceptions needed

	NOTE 1: This chapter needs to be updated if the operating band is defined as E-UTRA


· Other requirements, outlined in [3], which are foreseen to be less controversial. 

RAN4#60, August 22 – 26 – Athens 
· Continue the technical requirements development based on [3]. Since there are many requirements to develop. 

RAN4#60bis, October 10 – 14, Chuhai
· Continue the technical requirements development based on [3]. Since there are many requirements to develop. 

RAN4#61, November 14 – 18, San Francisco

· Continue the technical requirements development based on [3]. Since there are many requirements to develop. 

RAN4#62, February 6 – 10, 2012, Dresden
· Finalise the technical requirements development based on [3]. 
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