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1 Introduction
At the 15th ECC PT1, a decision was made for the 2500 – 2690 MHz band for FDD (internal) and FDD unpaired downlink (external) or TDD operations [1].  It is in the interest of ECC PT1 [2] that new specifications for 2.6 GHz band be developed such that TDD and FDD coexistence is feasible and, as described in the liaison statement [3], to minimize the guard bands between the upper and lower (FDD internal) paired bands and the central unpaired band (FDD external or TDD).  In the co-existence between two systems using adjacent channels, the ACS and ACLR are key parameters to the performance of both systems and hence directly determine the required guard bands between two systems.  In order to minimize this guard band thereby addressing the interest of ECC PT1, the current 3GPP specifications on the ACS and ACLR performance need to be revised.  This paper highlights the areas where this needs to be done.
2 Base Station ACLR
The ACLR for co-siting has already been addressed for unsynchronized TDD and FDD systems and has been derived based on 1 dB degradation in sensitivity at the victim system.  This leads to a maximum Adjacent Channel Power (ACP) of -80 dBm for the TDD Base Station (1900-1920MHz) [5].

In the core frequency bands there is sufficient frequency separation between the FDD Downlink (2110-2170 MHz) and TDD (1900-1920 MHz and 2010-2025 MHz) hence, the ACLR for FDD Base Stations is specified for FDD only deployments.  However, in the 2.6 GHz spectrum, the FDD Downlink spectrum is adjacent to possible TDD spectrum. For consistency in the specifications, FDD transmitters should have an ACLR and Spurious Emission that cater for the co-existence of internal FDD systems and TDD systems. It is recommended that FDD Base Stations operating in the 2.6 GHz spectrum should adopt similar specifications to the current specifications for unsynchronized TDD co-existence (based on 1 dB degradation in sensitivity at the TDD system).
3 Base Station ACS
The ACS of -52dBm/3.84 MHz in the 1st adjacent channel as defined in [4] and [5] assumes a 6 dB degradation in sensitivity at the victim base station.  However this level of ACS is not sufficient for co-existing, which requires a maximum sensitivity degradation of 1 dB.  
The stringent ACLR requirement in the TDD Base Station is not reflected by a similar performance for the ACS. It has been implied that for TDD systems the RF filters used to comply with the transmit specifications also act to improve the receiver.  However this implied improvement is not applicable to FDD Base Stations.  It is recommended that ACS performance for co-existence scenarios should be explicitly stated in both TDD and FDD specifications. This ACS requirement should be based on 1 dB sensitivity degradation co-existing solutions.
4 UE ACLR and ACS
The UE ACLR specified by 3GPP is 33 dB and 43 dB for the 1st and 2nd adjacent channels respectively whilst the ACS specified is 33 dB for FDD [6] and TDD [7] systems.  These values are based on the typical component performance at that time the standard was specified.  Since then component technology has improved with higher linearity PA, which translates to lower ACLR.  Measurements performed on current commercial products in [8] show a significant improvement in ACLR and ACS performances from the specifications.  The improvement in performances is technically feasible today and they will minimize or even eliminate the guard bands.
The FDD UE operating in 2.6 GHz can no longer benefit from the large frequency separation that is available in the current core frequency bands.  Therefore, the UE ACLR and ACS specifications for operation in the 2.6 GHz need to be re-examined taking into account the co-existence (TDD and FDD UE) scenario and the improvement in technology.  
5 Conclusion

The current 3GPP specifications need to be revised for operations in 2.6 GHz spectrum for the following reasons:
1. To ensure that TDD/FDD coexistence is feasible as required by ECC PT1 

2. To minimize the guard band at the central band (2570 to 2620 MHz) as requested by ECC PT1.

3. To achieve an equivalent ACS and ACLR requirements for FDD and TDD equipments to cater for co-existing systems deployment with the assumption of 0 MHz guard band.

4. To reflect the improvement in today’s technology.  Given that there is significant performance improvement in today’s technology over the standards, the assumptions on components performance in the 1999 (where the standard was initiated) is not applicable for equipment operating in 2.6 GHz that will be used in 2008.
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