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1 Background 
In previous RAN4 meetings, a number of reports on the band plans used for the 3.4-3.6 GHz and 3.6-3.8 GHz bands were made to RAN4, covering Europe, Japan and the Americas. With this input, it is time to progress the work on a band plan based on the studies made. This paper discusses the regional band plans and proposes a working assumption for the continued work on UMTS/LTE 3500.
2 Discussion 
2.1 Summary of regional band plans
The frequency band arrangements were studied and reported in [1] for the following regions:

· Europe: The harmonised conditions determined by ECC and in the EU decision for BWA use in the bands are summarized in [1]. In addition, the local band plans applied in UK, Germany, France and Austria for the band 3.4-3.6 GHz is documented.

· Japan: The present use of the band 3.4-4.2 GHz is reported in [1]. The band will be made available for terrestrial mobile services such as IMT, but there is currently no band plan.

· Latin America: The situation in Mexico, Peru and Argentina is documented in [1]. Many of the bands are used for BWA services.

· North America: The situation in US and Canada is documented in [1]. While Canada has band plans for FWA in 150 MHz of spectrum, only 50 MHz is available for terrestrial mobile services in the US.

Some observations can be made of the studies in [1]. Looking first at Europe, it can be noted that all countries studied except UK have paired band plans in use today that are aligned with the ECC decision [2] and the band plans given in the ECC recommendation [3]. The ECC plan is based on pairing of the bands 3.4-3.6 GHz and 3.6-3.8 GHz as shown in Figure 1, with use of the spectrum for either FDD or TDD. For FDD, the uplink-downlink duplex frequency separation is 100 MHz. There is no given duplex band gap for the FDD arrangement in this proposal. There is a need to find solution for this further during the work by e.g. half-duplex operation or flexible arrangements on national basis.
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Figure 1 FDD and TDD band plan in 3.4-3.6 GHz and 3.6-3.8 GHz.
For Latin America, it can be noted that the plans for Mexico and Peru are very similar to the European allocations. They have a 100 MHz uplink-downlink separation and fit within the plan in Figure 1. Some blocks in Argentina also have 100 MHz uplink-downlink spacing, while others have 50 MHz.
The North American plans differ from the European and Latin American, especially for the US. Still, there is a possibility in Canada for 2x50 MHz of paired spectrum or up to 150 MHz of unpaired spectrum, all aligned with the plan in Figure 1.
2.2 Conclusion regarding common elements of band plans

The study performed in [1] shows that the band plan in Figure 1 has good support throughout Europe and also in other parts of the world. The plan calls for the bands to be paired with 100 MHz uplink-downlink duplex frequency separation of 100 MHz. Alternatively, any of the bands can be used as unpaired.

A framework frequency arrangement based on the studies would then be as follows (see also Figure 1):
3.4-3-6 GHz band:

· FDD Uplink 

3400-3500 MHz
· FDD Downlink 
3500-3600 MHz
· or TDD Unpaired
3400-3600 MHz
3.6-3-8 GHz band:

· FDD Uplink 

3600-3700 MHz
· FDD Downlink
3700-3800 MHz
· or TDD Unpaired
3600-3800 MHz
Continued studies of deployment aspects and specific RF and signaling requirements would use the framework frequency arrangement above as a working assumption.
2.3 Open issues to investigate

There are a number of points to study for both UMTS and LTE. Some open issues worth noting already now are:
· Half-duplex operation: It is clear that LTE would benefit from half-duplex operation in the framework frequency arrangement. The detailed requirements and parameters for HD-FDD in these bands will need to be studied carefully.
· Duplex band gap: While it would be possible to operate LTE in HD-FDD mode with little (or no) duplex band gap, UMTS will need a band gap since it operates in full duplex.

· Further band arrangement information: It would be beneficial to collect further information of detailed band plans, especially in Europe and for the 3.6-3.8 GHz band. ECC is at the moment conducting a survey across Europe to collect such information.

3 Proposal
It is proposed that the as a working assumption for the UMTS/LTE 3500 work, the following framework frequency arrangement is agreed:
· Use of the bands for FDD operation with 100 MHz separation between uplink and downlink blocks, or for TDD operation.
· Detailed arrangement for FDD or TDD in 3.4-3.6 GHz and 3.6-3.8 GHz according to Figure 1.
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