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1
Background

At its meeting #23 held in Gyeongju, 13-17 May, 2002, RAN WG4 decided that the scope of the Study Item “Feasibility Study considering the viable deployment of UTRA in additional and diverse spectrum arrangements” should cover both UTRA modes FDD and TDD. Furthermore, RAN WG4 agreed to focus the investigation of the viable deployment of UTRA TDD on the additional frequency band 2500 – 2690 MHz as identified – among others - by WRC-2000 for the implementation of IMT-2000. However, at the meeting #24 of RAN WG4 held in Helsinki, 12-16 August 2002, further discussions on the scope of the Study Item took place, this time concentrating on the question whether the Study Item shall cover the viability of the deployment of UTRA TDD in the complete band or whether the Study Item shall also include the deployment of UTRA TDD in combination with UTRA FDD. As RAN WG4 felt that a decision on this question is outside of its mandate, a corresponding Liaison Statement (LS) was sent to TSG-RAN; see R4-021380.

At its meeting #17 held in Biarritz, 3-6 September, TSG-RAN provided answers to the questions in this LS; see RP-020668. In essence, TSG-RAN agreed that UTRA FDD investigations and UTRA TDD investigations should be performed separately, assuming that the complete band 2500-2690 MHz is used by one of these modes only (although it is acknowledged that the combination of UTRA FDD and UTRA TDD in this band will be a valid option, as already discussed in ITU-R WP 8F). Thus, TSG-RAN concludes that co-existence analysis between FDD and TDD shall not be performed under this Study Item, and asks RAN WG4 to modify the scope of the Study Item Technical Report 25.889 accordingly.  

The present contribution therefore proposes amendments to the existing text of TR 25.889 V1.1.0, aiming at an alignment of this text with the scope of the TR as clarified by TSG-RAN. This includes the identification of sections related to FDD only and the introduction of new sections related to TDD only.

2
Proposal

Proposed amendments to the current text of TR 25.889 V1.1.0 are attached to the present contribution. It is proposed to approve these amendments and incorporate them into an updated version of TR 25.889.

Proposed changes to TR 25.889 V1.1.0:

1
Scope

The present document summarises results from the Study Item “Feasibility Study considering the viable deployment of UTRA in additional and diverse spectrum arrangements”. Both UTRA FDD and UTRA TDD are considered. For UTRA FDD, the spectrum arrangements include the present FDD frequency bands as defined in Release 5 of the relevant 3GPP specifications as well as the additional bands identified for IMT-2000 by ITU-R WRC-2000, in particular the band 2500-2690 MHz. For UTRA TDD, the study focuses on the use of the additional band 2500-2690 MHz.
--- next changed section --- 

4.1
Scope and Objective of work
4.1.1
General considerations
The viable deployment of both UTRA modes FDD and TDD in additional and diverse spectrum arrangements should be assessed. Due to the difference in their duplex scheme, these modes have unequal intrinsic characteristics. It seems therefore appropriate to treat both UTRA modes separately from each other. 
For the purpose of this feasibility study, it is assumed that additional spectrum, and in particular the frequency band 2500-2690 MHz, will be used exclusively by either UTRA FDD or UTRA TDD, respectively. Thus, co-existence between UTRA FDD and UTRA TDD is not considered, and corresponding compatibility studies between these modes are not considered in this report. It is however acknowledged that the combination of FDD and TDD in new bands is a valid option, as already discussed in ITU-R WP 8F.
4.1.2
UTRA FDD

In case of UTRA FDD, the assessment includes
-
Duplex spacing arrangements other than for Bands I, II and III.

-
Arbitrary selectable or variable duplex spacing methods.
· Use of asymmetric spectrum arrangements considering the need for additional downlink traffic capacity. 

·  Impacts on equipment performance requirements due to new frequency bands and operating bandwidths.
-
Terminal capabilities and signalling

-
Possible interface impacts

Spectrum bands to study in an initial phase are
Present bands:
-
1920 - 1980 MHz paired with 2110 – 2170 MHz

Band I (UTRA FDD core band)

-
1850 - 1910 MHz paired with 1930 – 1990 MHz

Band II (PCS1900 band)

-
1710 - 1785 MHz paired with 1805 – 1880 MHz

Band III (GSM1800 band)

Implementations to study for new bands and combinations of bands:
1)
1710 - 1770 MHz paired with 2110 - 2170 MHz

2a)
1710 - 1800 MHz paired with 2110 - 2200 MHz

2b)
1920 - 2010 MHz paired with 2110 - 2200 MHz

3)
1755 - [1805] MHz paired with 2110 - [2160] MHz 

4)
1710 - [1755] MHz paired with 1805 – [1850] MHz
5)
2500 - 2690 MHz:

(Alt A)
Entire band as additional DL to other bands used for technologies within scope & objective of 3GPP.

(Alt B)
DL and UL in this band.

(Alt C)
DL and UL in this band, and additional DL to other bands used for technologies within scope & objective of 3GPP.

The technology study should describe a possible technical implementation of a Variable Duplex technology (VDT) solution to satisfy the addressed new spectrum arrangements but also considering the existing spectrum arrangements. Enabling technologies for operation of UTRA FDD in the new bands are examined in clause 6. Examples for viable implementations of spectrum arrangements for UTRA FDD are described in clause 7.
4.1.3
UTRA TDD

In case of UTRA TDD, the same frequency channel is used sequentially for transmission in the uplink and downlink direction. Therefore, the duplex arrangement is independent of the spectrum arrangement. Other technical issues and assessments to consider are:

· Impacts on equipment performance requirements due to new frequency bands and operating bandwidths.

-
Terminal capabilities and signalling.

· Possible interface impacts. 
4.1.4
Caveat/Notice
The information in this TR is partly based on text from RAN4 meeting documents that also contained information in areas outside of the RAN4 mandate. Examples are paragraphs containing information on how the split of uplink versus downlink traffic will develop with time, as well as suggestions on how to develop a specification assuming certain decisions are taken in e.g. regulatory bodies on how the new spectrum is to be used. As this information is useful in helping understanding of the technical feasibility assessment and related conclusions in these sections, this information has been kept. RAN4 has refrained from discussing the text parts outside of its mandate for this TR, and thus conclusions should not be drawn from these parts.

The part related to the technical feasibility, and especially the text in the conclusion clause, have been agreed by RAN WG4.

5
Description of the spectrum arrangements

Document 8F/623 [3] lists several options for paired and unpaired frequency arrangements for IMT-2000 systems in bands identified by WARC-92 and WRC-2000. 
For UTRA FDD, the options for paired frequency arrangements are applicable. Table 1 provides a selection of these options and additionally proposes some further opportunities based on VDT.
Table 1: FDD Frequency Arrangements
	Arrangements 
	UE Tx (MHz)
	Duplex Centre Gap (MHz)
	BS Tx (MHz)
	Duplex separation (MHz)
	Remarks

	Band I 
	1920 - 1980
	130
	2110 - 2170
	190
	Current spec.

	Band II 
	1850 – 1910 
	20
	1930 - 1990
	80
	Current spec.

	Band III
	1710 - 1785
	20
	1805 - 1880
	95
	Current spec.

	(*)
	1710 – 1755
	50
	1805 - 1850
	95
	

	(*)
	1755 – 1805
	305
	2110 - 2160
	355
	

	(*)
	1710 - 1770
	240
	2110 - 2170
	400
	

	(*)
	1920 - 1980
	520
	2500 - 2690
	Variable
	

	(*)
	1850 – 1910 
	590
	2500 - 2690
	Variable
	

	(*)
	1710 - 1785
	715
	2500 - 2690
	Variable
	

	(*)
	1710 -1770
	730
	2500 - 2690
	Variable
	

	(**)
	2500 (2520) - x
	y(20
	z – (2670) 2690
	Variable
	x, y and z to be defined

	(**)
	z – (2670) 2690
	y(20
	2500 (2520) - x
	Variable
	x, y and z to be defined. (Reversed duplex direction)


Note 1:
Combination of Bands (*) and Bands (**) may be required to be considered in the future work.

Note 2:
ITU-R Resolution 225 from the World Radio Communication Conference 2000 (WRC-2000) states that the bands 2500 - 2520 MHz and 2670 - 2690 MHz (as identified for IMT-2000 in the footnote S5.384A of the RR, and allocated to the mobile-satellite service  (MSS)) may be used for the satellite component of IMT-2000. However, depending on market developments it may be possible in the longer term for bands 2500 - 2520 MHz and 2670 - 2690 MHz to be used by the terrestrial component of IMT-2000.
For UTRA TDD, the options for unpaired frequency arrangements are applicable. For the purpose of the present study, however, the only option of consideration is the use of UTRA TDD in the new band 2500-2690 MHz. 
Although some of the general trends of traffic and spectrum development may be understood, there is still considerable uncertainty on the detailed market development. Therefore, regulators will decide on the use of additional spectrum for UMTS not until actual market demand will become clearer. CEPT ECC, for example, has stated in its Draft Decision on the designation of frequency band 2500 – 2690 MHz for UMTS/IMT-2000 [ECC/DEC/(02)FF], that the “detailed spectrum arrangements for the band 2500-2690 MHz will be decided by the end of year 2004”. Furthermore, the draft states that “the frequency band 2500 – 2690 MHz should be made available for use by UMTS/IMT-2000 systems by 1 January 2008, subject to market demand and national licensing schemes”.
6
Enabling technologies for operation of UTRA FDD in the new bands

6.1
Solutions for implementing variable duplex separation in one terminal

 Enabling terminals to operate with a variable duplex separation will facilitate roaming between different countries or regions. In addition, for operators with multiple band pairings, such terminals will be able to handoff from one band to another.

It is to be noted that, at this stage, the variable duplex separation may be understood as a variable duplex separation on a frequency block basis or a variable duplex separation on a frequency channel basis. It is thus recommended to choose between both alternatives before starting work on the specifications.

--- next changed section --- 

6.1.2
Examples of Implementation of variable duplex separation in one terminal

The UMTS core band is according to option 1 with 190 MHz fixed duplex separation as specified in 3GPP.  Since not all options will be available in every region there will be a need to support more than one option in one terminal if global roaming is envisaged. Based on the assumption that the UMTS core band will be used in several regions and will be available first on the market,  one scenario is to combine option 1 with one or several other options. The following scenarios have been chosen for further evaluation:

--- next changed section --- 

7
Examples for viable implementations of spectrum arrangements for UTRA FDD
7.1
DL usage of the new band 2500 – 2690 MHz in conjunction with the Band I for UTRA FDD

This clause discusses the usage of the 2500 - 2690 MHz spectrum on the assumption that it is used for UTRA FDD DL in conjunction with an assumed operation of UTRA FDD within the 1920 - 1980 / 2110 – 2170 Band I (UTRA FDD core band). The following aspects shall be covered:

-

-
Relevant radio network propagation and performance aspects for UL/DL operation within the 2.5 GHz band

-
UTRA system requirements for efficiently supporting the 2500 – 2690 MHz band for asymmetric DL operation

-
Required changes of current UTRA specifications in order to support efficient operation within the 2.5 GHz band
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8
The use of UTRA TDD in the 2500-2690MHz band

9
Recommendations
Within the present study, the viable deployment of UTRA in additional and diverse spectrum arrangements was investigated taking into account both the present UTRA frequency bands and the additional frequency bands identified by WRC-2000, in particular the band 2500-2690 MHz. Both UTRA modes FDD and TDD were considered. The study focussed on the feasibility of such deployments; therefore, no attempt was made to compare different frequency arrangements to each other. Accordingly, no specific frequency arrangement is recommended here. Nevertheless, some general recommendations are provided for each UTRA mode, partly covering required further work.     
In case of UTRA FDD, the following recommendations are made: 
1)
Do not require terminals to accommodate several band pairings. This is left to the discretion of the UE manufacturers in consort with the operators.

2)
Because of the additional losses in the Rx and Tx parts, further study for Rx and Tx RF performance is required before specifications can be finalised for UEs accommodating several band pairings.

3)
Choose between having the terminals implementing variable duplex separation on a frequency block basis or on a frequency channel basis.

4)
Further studies are required on possible solutions for signalling to terminals the system duplex configuration.

5)
Develop protocol to allow a UE to declare if it can operate in more than one band and what are the bands in which it can operate.
In case of UTRA TDD, the following recommendations are made:
10
Open issues

-
How can the requirements for the 2.5 GHz band be addressed?

-
How can the requirements for the frequency band asymmetry be addressed?

-
Feasibility of UL next to DL allocations with flexible positions?

11
Conclusion

Annex <A>:
Impact of increased PL in the 2.5 GHz band on UTRA FDD UL/DL Cell Coverage
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