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Mobile Transmission Power level when accessing MCBTS and MSR BTS
1. Introduction

Multi-Carrier Base Transceiver Station (MCBTS) and Multi-Standard Radio Base Transceiver Station (MSR BTS) will be widely deployed in the future. The GSM specifications were originally developed for exclusive frequency bands and without consideration of multi-RAT operation. The original requirements for blocking were based on the existence of high power mobiles and made sure the RACH has the highest power transmission to increase the possibility of BTS receiving and decoding the RACH messages correctly. The study of MCBTS has shown that this degree of protection is only required for some applications (more specific GSM-R). Thus the blocking requirements for GSM MCBTS were relaxed to cope with more realistic, but still very rare scenarios, based on the existing operational behaviour of the GSM MS. 
When the UTRAN-E-UTRAN specifications were developed, they have not been considering co-locating with GSM systems or using the same frequency band as GSM systems. When Operators introduce UTRA and E-UTRA in the GSM bands, the major difference compared to GSM systems is that interference for UTRA and E-UTRAN systems are handled in different ways. Especially the impact on UTRA/E-UTRA base station receiver may be significant because strong interferer signals in an adjacent frequency block will result in a raised noise floor and reduce the UTRA and E-UTRA system capacity. 
In [1], it states that the system capacity loss for UTRA and E-UTRA may be substantial and needs to be considered when GERAN mobiles use the highest power transmission. According to 3GPP TS 25.104 the blocking limit (-6 dB) for the BTS receiver is -47 dBm if the interfering source is narrowband and GMSK modulated and within the operating frequency band. Thus all signals above -47 dBm will cause additional noise floor rise during the interferer presence. The capacity loss due to high RACH signal will be substantial for a co-sited UTRA BTS or an MSR BTS in Multi-RAT mode operation. Thus it is essential for co-existence between 3GPP access technologies to avoid un-necessarily high power signals if possible.  In [1], it also concludes that if the maximum received signal from GSM MS, operating in the same frequency band, can be reduced to the similar amplitude as the maximum power from UTRA/E-UTRA UE, the additional loss for UTRA and E-UTRA will be significantly reduced. 

This contribution provides some comments regarding the proposals outlined in  [1] and also suggests that further study is required to optimise performance in respect to this issue. Section 2 of this contribution outlines why it is believed that the solution in [1] is reasonable but further improvements could be achieved with further study. 
2. discussions
A method of reducing uplink transmission power has been proposed [1] that allows the MS to reduce its transmission power on the RACH when the received level average (RLA) exceeds a pre-defined threshold (-47 dBm) set by the standard.  As the RLA is measured by the MS on each carrier on the downlink, it can in principle be used to estimate path loss in the uplink. MS uses the estimated path loss to decide the transmission power for uplink. For some failure scenarios, it is proposed that the MS transmission power would be increased by 4dB for some retransmissions. 
The detailed proposal in [1] is to use the simplest implementation with only 2 transmission power levels: 

· If the RLA-value at the time for the access attempt is above a certain value, e.g. -48 dBm or higher the power used for RACH is limited to be less than maximum of the MS capability reduced by 12 dB. The received signal strength in uplink will still be more than 20 dB above sensitivity.

· If the RLA-value is below this value, full power or the applicable value in the cell is allowed to be used.

· If RACH is not successful, it may be repeated according to existing procedures using the power as described above, but with the modification that if the first RACH and two following repetitions results in no response, the RACH the power may be increased by 4 dB for the next remaining attempts, until the maximum allowed access attempts in the cell is reached.

The above proposal is the simplest way to resolve the potential interference issue caused by GERAN MS to MCBTS and MSR BTS. The proposed -48 dBm discriminator is also reasonable because the UTRAN blocking limit (-6 dB)  for the BTS receiver in 3GPP TS 25.104 is -47 dBm. 
However, some disadvantages exist for this simplest solution: 
(1) Compared to UTRAN MS uplink power transmission, UMTS UE is always trying to reduce the interference to other users and using as low as possible power for RACH. GERAN could borrow the idea used by UMTS MS in order to further reduce the interference from GERAN MS to UTRAN and E-UTRAN BTS.

(2) In [1], it states that the GSM MS has reasonable knowledge of the path loss; shall MS use the full extent of their knowledge when determining the uplink transmission power level, considering the margin/inaccuracy of the estimated path loss?
(3) In the mixed deployment scenario, legacy mobiles will still transmit with full power for RACH. When two access bursts – one from a legacy MS and one from a new lower power transmission MS collide, the new MS with lower power transmission would suffer more. The legacy MS access burst could be correctly decoded even with collision with a new MS low power level access burst. How do the networks handle this scenario? Will current GERAN rescheduling algorithms be still valid? What is the performance impact to new low power level mobiles?
(4) For MSR BTS, the ideal uplink transmission power should be low as long as the BTS can successfully decode the access burst in order to reduce the inference from GSM to other radio access technologies. We believe that a comprehensive solution might be required in respect to GSM uplink power levels  for MSR BTS.
(5) If GERAN chooses a simple solution now, it may complicate this issue in the future when a more comprehensive solution is required because legacy mobiles with two different behaviours would need to be considered. Does GERAN believe that this simplest solution is good enough for the future MSR BTS?
3. Proposal

Further study is required on this issue if GERAN believes that a more comprehensive solution is required for future MCBTS and MSR BTS.
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