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Background

The past work within the UMTS/LTE 3500 MHz work item has concluded on a band plan for 3.4-3.8 GHz and a base-line frequency arrangement for 3.4-3.6 GHz. These are mainly adapted to the situation in Europe. From there, it has however been difficult to get progress and reach final agreements on the RF requirements. ECC PT1 is working on channeling arrangements in the band 3400- 3800 MHz for IMT and plan to finalize a draft deliverable for this band at its meeting in January 2011 [5]. 3GPP should finalize its work in the same time frame. This contribution presents a way forward to progress the work, based on the agreed band arrangement and a pragmatic view on the possible interference scenarios.
Discussion
The band arrangement presented in clause 5.5 of TR 37.801 [1] is mainly based on European conditions, as expressed in a recent EU decision [2] and ECC/REC(04)05[3]. The ECC recommendation considers both paired arrangements for FDD and unpaired for TDD. Potentially, an implementation of the recommendation in [3] may be mix of FDD/TDD and/or unsynchronized TDD.
Attention was brought to this problem in 3GPP and the concerns were forwarded to ECC PT1 [4]. RAN4 concluded that band plans that mix FDD and TDD within one or both bands shall be avoided to prevent difficult interference scenarios and inefficient spectrum use. The following conclusions were reported in [4]:
-
Mix of FDD and TDD in the same geographical area gives adjacent up and downlink transmissions, which may result in unreasonable terminal requirements to avoid mobile-to-mobile interference. 

-
The mix of FDD and TDD in the same geographical area results in spectrum inefficiency due to the need for large guard bands. Especially, when considering large bandwidths of 20 MHz and above for LTE-Advanced, it is important to avoid spectrum fragmentation and not waste spectrum for large guard bands
-
LTE needs large channel bandwidths and use of multiple antennas to achieve the high data throughput requirements for IMT systems. Mixing TDD/FDD is a major technical challenge for mobile terminal equipment requiring multiple duplexers for each antenna.     

-
For LTE Advanced carrier aggregation, 3GPP is currently not studying a mixture of FDD and TDD operation.

As stated in [4], the aim must be to avoid multiple interference scenarios in band plans, in order not to create difficulties in deriving a common equipment standard. If such an interference scenario were to occur in a country where UMTS/LTE 3500 MHz is to be deployed, the primary solution should be deployment and site solutions tailored to that specific situation.
Proposal

It is proposed that as a way forward to progress the work on UMTS/LTE 3500 MHz RF requirement, the following is assumed:
- 
Any deployment is based on ECC/REC(04)05 [8], but local variations and additional restrictions may exist that vary between countries and regions.

- 
It is assumed that FDD and TDD are not deployed in the same frequency range, i.e. 3400-3600 MHz and 3600-3800 MHz respectively are either deployed with TDD only or FDD only.

- 
For TDD deployment in a band, it is assumed that systems are synchronized.

- 
Other services in the band, mix of FDD/TDD and/or unsynchronized TDD will not be reflected through specific RF requirements. 

A text proposal for clause 6 on “Deployment aspects” in TR 37.801 is attached.
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Deployment aspects

6.1
Deployment based on European scenarios

6.1.2
Possible interference scenarios from ERC/REC(04)05

The band arrangement presented in clause 5.5 is mainly based on European conditions, as expressed in a recent EU decision [21] and ECC/REC(04)05[3]. The ECC recommendation considers both paired arrangements for FDD and unpaired for TDD. Potentially, an implementation of the recommendation in [3] may be mix of FDD/TDD and/or unsynchronized TDD.

Band plans that mix FDD and TDD within one or both bands shall be avoided to prevent difficult interference scenarios and inefficient spectrum use, for the following reasons:
-
Mix of FDD and TDD in the same geographical area gives adjacent up and downlink transmissions, which may result in unreasonable terminal requirements to avoid mobile-to-mobile interference. 

-
The mix of FDD and TDD in the same geographical area results in spectrum inefficiency due to the need for large guard bands. Especially, when considering large bandwidths of 20 MHz and above for LTE-Advanced, it is important to avoid spectrum fragmentation and not waste spectrum for large guard bands
-
LTE needs large channel bandwidths and use of multiple antennas to achieve the high data throughput requirements for IMT systems. Mixing TDD/FDD is a major technical challenge for mobile terminal equipment requiring multiple duplexers for each antenna.     

-
For LTE Advanced carrier aggregation, 3GPP is currently not studying a mixture of FDD and TDD operation.

The aim must be to avoid multiple interference scenarios in band plans, in order not to create difficulties in deriving a common equipment standard. If such an interference scenario were to occur in a country where UMTS/LTE 3500 MHz is to be deployed, the primary solution should be deployment and site solutions tailored to that specific situation.
6.1.3
Assumptions for deriving requirements
Based on the conclusions in subclause 6.1.2, the following taken as a working assumption for deriving RF requirements for deployment based on European scenarios:

- 
Any deployment is based on ECC/REC(04)05 [8], but local variations and additional restrictions may exist that vary between countries and regions.

- 
It is assumed that FDD and TDD are not deployed in the same frequency range, i.e. 3400-3600 MHz and 3600-3800 MHz respectively are either deployed with TDD only or FDD only.

- 
For TDD deployment in a band, it is assumed that systems are synchronized.

- 
Other services in the band, mix of FDD/TDD and/or unsynchronized TDD will not be reflected through specific RF requirements.
Based on these assumptions, there will be no new interference scenarios specific to the bands 3400-3600 MHz and 3600-3800 MHz, making it possible to re-use RF requirements from other bands. 








