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1.  Introduction

The frequency bands for IMT-2000/UMTS were identified in WARC-92 and in WRC-2000. The work to define frequency arrangements for these identified bands is currently ongoing in ITU-R WP 8F. The latest version on "preferred frequency arrangement options" document is attached in Annex. 

The last RAN approved Study Item (RP-010718) on  "Viable deployment of UTRA in additional and diverse spectrum arrangements". This document gives background information and it also looks at possible near term future Study topics in WG4 under this SI.

2.  Activities in ITU-R WP8F after WRC-2000

Work is currently ongoing in ITU-R WP to define feasible frequency arrangements for IMT-2000. The work includes (see annex): 

- Paired Frequency Arrangements in the band 806-960 MHz (according to the 2nd generation frequency arrangments)

- Paired and Unpaired Frequency Arrangements in the band 1 710-2 200 MHz

- Frequency Arrangements in the band 2 500-2 690 MHz


The current work plan is to include this information to the revised ITU recommendation ITU-R M.1036-1 " Frequency arrangements for implementation of International Mobile Telecommunications-2000 (IMT-2000) in the bands 806-960 MHz, 1 710-2 025 MHz, 2 110-2 200 MHz and 2 500-2 690 MHz". The current time plan is to finalize this recommendation by autumn 2002.

3.  Activities in CEPT ERC PT1 after WRC-2000

In CEPT PT1, the main interest has been in the 2.5 GHz band, as it is "real" new mobile band. Before the decision, some experience is wanted from real UMTS-networks and also, better understanding is needed on the characteristics of future UMTS traffic. The decision by CEPT on the usage of 2.5 GHz band is not expected to take place before 2004. 

In the last PT1 meeting (10-11 September 2001, Helsinki), LS was sent to 3GPP RAN asking for more information of feasibility of FDD DL operation. This LS was based on UK document to PT1 (ERC PT1(01)171 Rev1), which concluded that it is feasible to use the 2500-2690MHz band for downlink-only operation. 

4.  Near term study topics in WG4

Based on the above-mentioned activities, there is couple of topics that might be of interest in WG4 to study in more detail under this SI:

4.1  FDD DL operation in new mobile band 2500-2690 MHz

Firstly, the feasibility of FDD DL operation should be further clarified. The LS from PT1 is touching on coverage implications, impacts on hand-over signaling and common control channels and it is concluding that FDD DL operation does not create any additional problem for those. WG4 should verify this and do any other additional feasibility studies related to FDD DL operation.

The rationale for FDD DL operation is that it would provide more DL capacity for UMTS-networks. Recent predictions and estimates of the future mobile traffic indicate that the traffic will be asymmetric and that more DL capacity than uplink (UL) capacity will be needed.  Also, countries that do not have the full 2500-2690 MHz band available, could then use part of the band for FDD DL operation.

4.2  The new pairing of existing mobile spectrum (1710 MHz with 2110 MHz)

The other relevant issue is the new possible pairing of existing mobile spectrum 1710-1770 MHz with 2110-2170 MHz. This pairing looks to be the most obvious way to get IMT-2000/UMTS spectrum for USA. 

4.3  Variable Duplex Technology 

In the near future, mobile equipment is supposed to have number of different frequency arrangements to cope with.  One possible future technology to alleviate the implementation of future mobile equipment is Variable Duplex Technology

ANNEX: 

Output text from ITU-R WP 8F meeting, Tokyo, 10-16 October 2001
(Annex1 from the doc 8F/TEMP/195rev1) :

"Working document on preferred options for frequency arrangements for IMT‑2000 systems in bands identified by WARC-92 and WRC-2000
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annex 1


(Revision to attachment 8.8)


Working document on preferred options for frequency arrangements for IMT‑2000 systems in bands identified by WARC-92 and WRC-2000 

This document is to be carried forward to future meetings. 


Paired Frequency Arrangements in the band 806-960 MHz


These bands below 1 GHz are extensively used for 1G or 2G systems. In Region 2 and some other parts of the world, 824-849 MHz (mobile TX) paired with 869-894 MHz (base TX) is used for pre‑IMT-2000 (both analogue and digital) systems. In Region 1 and certain countries in Regions 2 and 3, a part or the whole of 880-915 MHz (mobile TX) paired with 925-960 MHz (base TX) is generally used for pre-IMT-2000 systems. Flexible and pragmatic approaches should be taken such that these existing systems can be successfully evolved to IMT‑2000. By taking footnote S5.317A and Resolution 224 into account, consideration should be given to having each administration decide on how to use the band 806-960 MHz at the national level according to each administration's migration plan.


Instead of just one frequency arrangement, a flexible plan is shown below. A choice of two frequency arrangements is available that can accommodate the evolution of existing systems using different parts of the spectrum within the 806-960 MHz as identified for IMT-2000. Such preference is fully harmonized with the band plans as established for cellular systems based on widely adopted standards
, i.e. same duplex directions, duplex separation. 
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Figure 1

Preferred Frequency Arrangements below 1 GHz


The prospect of converging the two frequency arrangements into one is remote considering the incompatibility problem (i.e. reversing duplex arrangements) with the overlapping portion of 880‑894 MHz. 


Paired Frequency Arrangements in the band 1 710-2 200 MHz


The preferred options on frequency arrangements for paired spectrum in these bands, taking into consideration existing systems such as GSM1800 and PCS-1900, can be summarized as follows:


1)
Mobile transmit band 1 920-1 980 MHz, paired with the global base transmit band 2 110 2 170 MHz, with a 190 MHz duplex separation - some countries may wish to implement part of the band.


2)
Mobile transmit band 1 710-1 785 MHz, paired with a base transmit band 1 805‑1 880 MHz, consistent with a duplex separation of 95 MHz (aligned with GSM1800 bandplan). For countries having implemented option 3, the upper edge for the mobile transmit band is 1 755 MHz and for the base transmit band is 1 850 MHz.


3)
Mobile transmit band 1 850‑1 910 MHz, paired with a base transmit band 1 930‑1 990 MHz, consistent with a duplex separation of 80 MHz (aligned with PCS1900 bandplan).


4)
Mobile transmit band 1 755-[1 805] MHz
, paired with the global base transmit band 2 110‑[2 160] MHz, with a 355 MHz duplex separation.


5)
Mobile transmit band 1 710-1 770 MHz, paired with the global base transmit band 2 110‑2 170 MHz, consistent with a duplex separation of 400 MHz.


Any of the arrangements in options "1" – "5" may be implemented in a country or a region according to availability and market demand, taking due consideration of co-existence issues.


Options 4 and 5 have been proposed by several countries for inclusion in this document, however there is no final decision so far by any country to introduce these options.


Option 4, together with Option 2, is enabling to optimise the use of spectrum for paired IMT-2000 operation in countries where option 3 is implemented and where the whole band 1 710-1 850 MHz is available.


Option 5 is providing the optimal pairing solution in countries where Option 3 is implemented and where the band 1 770-1 850 MHz may not be available.


Further studies are required on the impact of implementation of Option 4 and 5 with respect to roaming and technical solutions such as variable duplex spacing.


Mobile terminals may be designed for the arrangements in either of the options. However, global roaming between countries having different frequency arrangements may necessitate mobiles that are able to operate in two or more of the options, depending on market developments.


Roaming between countries having implemented the whole 2 × 75 MHz GSM 1800 frequency arrangement (1 710-1 785 MHz/1 805-1 880 MHz) or only 2 × 45 MHz (1 710‑1 755 MHz/1 805-1 850 MHz) is expected not to add additional complexity to the design of the IMT‑2000 terminals.


[It was recognised that any frequency arrangements for IMT-2000 systems should aim to fulfil the following three overall requirements:


· to allow global roaming;


· optimise the use of all spectrum identified for IMT-2000;


· minimise terminal costs.] 
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Figure 2


Preferred Band Pairing Options 1 710-2 200 MHz


The following scheme may assist manufacturers in finding solutions supporting global roaming of terminals covering different pairing options within the limits of compatibility.
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Figure 3


MS Tx and BS Tx scheme for all 5  options

Selectable/Variable duplex technology is considered to be one technique that can assist in the use of multiple frequency bands to facilitate global and convergent solutions. Such a technology could bring further flexibility that would enable IMT-2000 terminals to support multiple frequency arrangements.


Unpaired Frequency Arrangements in the band 1 710 - 2 200 MHz4

The preferred frequency arrangements for IMT-2000 TDD radio interface technologies applicable to the unpaired bands available in the frequency range 1 710 to 2 200 MHz are:


-
1 880 to 1 920 MHz; and


-
2 010 to 2 025 MHz


for countries implementing IMT-2000 in the paired bands 1 920-1 980 MHz and 2 110 to 2 170 MHz,


or


-
1 910 to 1 930 MHz


for countries not able to implement IMT-2000 in the paired bands 1 920-1 980 MHz and 2 110 to 2 170 MHz and having implemented the PCS band plan (1 850 to 1 910 paired with 1 930 to 1 990 MHz).


NOTES:


a.
In Europe and some other countries the band 1880 to 1900 MHz is presently used for DECT.


b.
TDD may also be introduced under certain conditions in unused parts of the up link bands in paired spectrum arrangements.


c.
In some other countries outside Europe the band 1910 to 1930 MHz is available for TDD applications.


d.
Under certain conditions TDD may be introduced in unused centre gaps between paired bands. 


Frequency Arrangements in the band 2 500-2 690 MHz


The following three basic arrangements or combinations of them are expected to meet the demand for additional traffic; the aggregate asymmetry is as yet unknown but is assumed to be biased towards the downlink:


a) FDD Up- and Downlink operation


b) FDD Downlink operation
.


c) TDD operation.


The following section describes a generic principle which embraces currently viable options. It gives flexibility for further evolution depending on the available technologies and the future traffic characteristics.


Generic principle for the use of the band 2 500-2 690 MHz


The frequency arrangements mentioned above can be combined in the band 2 500‑2 690 MHz by dividing it into four sub-bands, A, B, C and D, as shown in Table 1. The size of the sub-bands may be unequal, and in some scenarios, one or more could disappear (i.e. zero width). It is considered to be premature to decide the order and the sizes of the sub-bands at this moment.


It should be noted that the edges of sub-bands A and D may be influenced by the use of the bands 2 500-2 520 MHz and 2 670-2 690 MHz by the satellite component of IMT-2000 (resolves 2 of Resolution 225).


Table 1


Different scenarios in the band 2500-2690 MHz


Freq.block ->

A

B

C

D



Scenario 1

FDD UL

TDD

TDD

FDD DL (internal)



Scenario 2

FDD UL

FDD DL (external)

FDD DL (external)

FDD DL (internal)



Scenario 3

FDD DL (external)

FDD DL (external)

TDD

TDD



Scenario 4

TDD

TDD

TDD

TDD



Scenario 5

FDD DL (external)

FDD DL (external)

FDD DL (external)

FDD DL (external)



-
FDD DL (internal): FDD downlink operation paired with FDD uplink (UL) inside 2.5 GHz band.


-
FDD DL (external): FDD downlink operation paired with FDD UL outside 2.5 GHz band.


Since only limited experience with IMT-2000 services has been gained, there are a number of open issues:


-
the size of the sub-bands;


-
the order of the sub bands;


-
the traffic characteristics;


-
availability of technology;


-
the extent of the use of the bands 2 500-2 520 MHz and 2 670-2 690 MHz by the satellite component of IMT-2000.

Reg2:(







Satellite component, downlink







(







Satellite component, uplink







(







(







Base station transmit band







Mobile station transmit band







(







(







1 920







1 980







(







2 110







2 170







190 MHz duplex separation







1







2 200







1 700







2 200







2 170







2 110







2 025







2 010







1 885







1 980







1 710







(







S5.388







(







S5.388







S5.AAA







RR







1 700







2 200







2 160







Reg2: (







1 700







2 200







2







(







1 710







1 7553  1 785







(







1 805







1 8503  1 880







95 MHz duplex separation







80 MHz duplex separation







1 990







1 930







(







1 910







1 850







(







3







2 200







1 700







1 700







2 200







4







(







1 755







[1 805]







(







2 110







[2 160]







355 MHz duplex separation







400 MHz duplex separation







2 170







2 110







(







1 770







1 710







(







5







2 200







1 700







1 920 MHz







1 850 MHz







1 710 MHz







  MS Tx/



  BS Tx







[1 805] MHz







1 910 MHz







1 980 MHz







1 805 MHz







1 930 MHz







2 110 MHz







2 170 MHz







1 990 MHz







1 880 MHz











� 	The analogue technologies are described in Recommendation ITU-R M.622 and the relevant digital technologies are in M.1073.



� 	The precise band edge[s] of 1 755 [– 1 805] MHz is[are] under discussion in some Administrations.



3 	The upper band limits in some countries are 1 755 and 1 850 MHz.



4 	The section dealing with frequency arrangements for unpaired bands will be reviewed based on the results of  activities on FDD/TDD compatibility of WG SPEC DG 5.



5	The centre gap may optionally be used for TDD.



6	This FDD Downlink operation is independent, i.e. can be combined with any FDD pairing e.g. with IMT-2000 WARC-92 bands.
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