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1  Introduction

New TX pulse shapes for higher symbol rate are being discussed in TSG GERAN. Several documents have investigated the impact on link level and network level due to the use of a wider TX pulse shape than the current linearised GMSK one [1]-[6]. There is consensus that a wider TX pulse shape, minimizing ISI to the receiver, will yield remarkably better cochannel interference and coverage performance, in particular for higher symbol rate. However concerns have been raised by some companies on the negative impacts to legacy mobile reception related to increased adjacent channel interference. 

In order to identify a way forward, this contribution proposes working assumptions related to the design of new TX pulse shapes taking into account these precedent discussions in TSG GERAN. The rationale for such approach is to achieve an agreement on the requirements to be fulfilled in the design of new TX pulse shapes for higher symbol rate.
2  Working Assumptions
The following working assumptions are proposed with regard to the design of new TX pulse shapes for higher symbol rate used for RED HOT and HUGE.
1. 
Two TX pulse shapes are being considered for higher symbol rate for RED 
HOT and for HUGE.
The provision of one TX pulse shape for higher symbol rate is not sufficient, hence two shapes are proposed. One TX pulse shape shape is considered for adjacent channel interference limited network configurations (“narrow TX pulse shape”), the other one is being considered for cochannel interference limited network configurations (“wider TX pulse shape”). 

2. 
The TX pulse shapes can be independently selected for DL and UL.
For example the wider TX pulse shape should be usable on UL, whilst the narrow TX pulse shape is used on DL or vice versa.  
3. 
The narrow TX pulse shape should be designed for co-existence with 
legacy speech service in a worse case adjacent channel limited network. 
A worse case scenario has been identified in [5]. In this scenario, a network is deployed with the 1st adjacent channel assigned as neighbour cells. Adjacent channel protection in this case should be at least 14 dB. Note that other configurations may be possible but require further study.

4. 
The wider TX pulse shape should be designed  for co-existence with legacy packet data service in a typical case of co-channel limited network. 
High-performance legacy EGPRS typically assume good C/I cell statistics and thus certain reuse sparser than a tight reuse applied for voice is selected. As RED HOT and HUGE are likely being deployed with a similar sparser reuse, adjacent channel interference is not considered critical. The wider TX pulse shape should ensure that link performance is optimised in cochannel interference limited scenarios up to a 3dB-bandwidth of 325 kHz.
5. 
Current requirements for second adjacent channel interference should still apply for any new TX pulse shape.
If the second adjacent channel interferer comes from a different operator, it will be desirable that the Tx pulse does not result in more adjacent channel interference in 400 kHz offset.

6. 
It should be allowed that either TX pulse shaping filter can be used on a time slot basis and ARFCN basis.
For instance if RED HOT or HUGE use carrier frequencies (ARFCN’s) at the edge of the packet data service layer towards TCH voice layer or in the case when a guard band does not exist between operators sharing the same GSM band (and there is no co-ordination), the narrow TX pulse shape may be used. In case of synthesizer FH a switching of the pulse shape on TDMA frame basis or on timeslot basis is required depending on the Mobile Allocations. In case of deployment of RED HOT on BCCH carrier, a switching on time slot basis on DL is also required.
7. 
Design criteria should be taken into account, such as link performance.
This shall be evaluated in terms of BLER and Residual BER assessing sensitivity and co-channel performance. Peak-to-average ratio shall be taken into account in the evaluation.
8. 
In the time domain, the same filter length as the existing linearised GMSK filter is proposed i.e. 6 reduced symbol periods. 

This is to ensure that the adjacent timeslot level requirements can be met and equalizer complexity can be managed [5].

9. 
A RED HOT and/or HUGE MS supporting DTM should be able to transmit both CS voice and PS data using different TX pulse shapes.
This is also true in today’s DTM configurations where voice is transmitted with GMSK pulse shape and EDGE using the linearized GMSK pulse shape.

3  Conclusion

Working assumptions related to the design of new TX pulse shapes for higher symbol rate have been presented. It is proposed that GERAN WG1 considers these along the definition of new TX pulse shapes for higher symbol rate in GERAN. 
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