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On Working Assumptions for MUROS
1. INTRODUCTION 
This document investigates some open issues related to the working assumptions for MUROS that have been discussed during 3GPP GERAN 1 Adhoc on EGPRS-2/ WIDER/MUROS/MCBTS [1]. 
2. InTERFERER PROFILES
With regard to interferer profiles following issues remained open. 

2.1 INTERFERER DELAY PROFILES

We propose that the interferer delay profile for MUROS-2 in asynchronous mode shall be copied from that for configuration 1 in SAIC Feasibility Study [2]. 

This means in particular:
· The same burst structure as specified in [2] is assumed for external interferers.

· For time-offset modelling, t_intra_cell = 0%, which reflects the probability for time offset = 0 symbols between base stations at the same cell site.

· Power control is not modelled on the main burst, but only for the adjacent bursts as depicted in [2].

· Phase transition and guard periods as described in [2] need not be explicitly modelled due to simplification reasons.

· If DTX is applied, the amplitude of the external interferer shall be multiplied with the factor sqrt(5/4) to compensate for the reduced interferer energy according to option 1 in [2].
This approach is believed to model external interferers in asynchronous network operation with sufficient accuracy on link level and hence will provide a bottom line for MUROS performance in asynchronous networks.
2.2 UPLINK AND DOWNLINK INTERFERER PROFILES

For uplink interferer profiles, it has been agreed to reuse the downlink interferer profiles MTS-1 to MTS-4 and include following aspects: power imbalance ratios, timing alignment errors and frequency offsets for the subchannels. A proposal for these parameters to be included into link level performance evaluation is given below:

· Power imbalance ratios: 0 dB, 5 dB, 10 dB, 15 dB.
· Timing alignment error: 0.0, 0.5 and 1.0 symbol. 
· 0.0 symbol corresponds to the case of no timing advance error
 for both subchannels.
· 0.5 symbol corresponds to the case of no timing advance error for one subchannel and timing advance error of +0.5 symbol for the other subchannel.
· 1.0 symbol corresponds to the case of timing advance error of –0.5 symbol for one subchannel and timing advance error of +0.5 symbol for the other subchannel.
· Frequency offset of subchannels: for both subchannels a frequency jitter as mentioned in [2] is present, due to the fact that both MS’s are synchronized to the serving BTS. In alignment to [2] it is proposed to assume that both subchannels have a zero mean frequency offset but a standard deviation in frequency offset as specified in [2]. Hence a normal distribution with N(0,17) for 850/900 MHz, and a normal distribution with N(0,33) for 1800/1900 MHz, respectively, is proposed for both subchannels on uplink.

· Frequency offset of external interferers: it is proposed to align the frequency offset distribution to that specified in [2]: normal distribution with N(50,17) for 850/900 MHz, and normal distribution with N(100,33) for 1800/1900 MHz, respectively. 
· The frequency offset model for external interferers should also be applied on Downlink in alignment to [2]. 
2.3 REMOVAL OF INTERFERER PROFILES

As suggested by some companies, the case of 8-PSK external interferer profiles may be removed for candidate techniques where evidence has been provided that the performance with 8-PSK external interferers is close to the performance with MUROS external interferers.
3. Minimum Voice Quality Performance 

In the MUROS telco#2 the minimum voice quality objective in the Technical Report was discussed. Our understanding is that MUROS should provide equal or better voice quality than legacy GSM HR codec. This was requested by operators at GERAN#37. Hence MOS performance for MUROS shall be equal or better than legacy GSM HR. This is comparable with the case of switching between EFR and legacy GSM HR, where capacity is improved but voice quality needs not to be maintained at the same level. 

4. NETWORK CONFIGURATIONS
As already mentioned in the MUROS telco#2 it is suggested to fix the working assumption of RX diversity on UL for MUROS. This is justified as RX diversity is widely available on BTS side.
Related to MUROS-2 we have further investigated the impacts for the scenario requested by China Mobile based on MA length 8. The impacts on the system simulator can be kept to a reasonable extent if further information on the frequency plan is provided by China Mobile for a regular hexagonal cell scenario. This could be based on a layout of 75 cells. We believe that in this case such information is required to ensure that the same frequency configuration is applied for all candidate techniques. 
5. PERFORMANCE EVaLUATION BASIS
For sensitivity performance evaluations, performance should be specified relative to Eb/No. For interference performance evaluations, this should be specified relative to C/I for single interferer scenarios and C/I1 for multi-interferer scenarios, whereby I1 specifies the received power of the strongest external cochannel interferer. 
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� a timing advance error of +0.5 symbols means that the received signal is delayed by 0.5 symbols versus the expected window, a timing advance error of –0.5 symbols means that it is preponed by 0.5 symbols versus the expected window.
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