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Uplink enhancements: compliance to FS objectives

1. Introduction

In 45.912, a set of objectives have been defined to help identify those proposals which meet the general goal of the feasibility study to improve the service performance and to provide efficient bearers for GERAN to meet enhanced demands for different types of services. Example services are given and for the uplink include image or video clip upload and video-telephony.

In this contribution, proposed enhancements for the uplink are evaluated in terms of these objectives. The contribution is intended to provide input to the ‘compatibility’ table in the Conclusions and Recommendations section of 45.912.

2. Dual Carrier Uplink (separate transmitter chains and antennas)
2.1 Performance
Spectrum efficiency gain (50%): 0%.

Peak data rate increase (100%). 100%.

Bit rate gain at cell border (50%). 0%. No gain due to maximum output power restrictions.

2.2 Compatibility

Coexist with existing legacy frequency planning: N. 20MHz frequency span of mobile allocations not possible in certain countries.

Coexist with legacy mobile stations: Y.

Avoid HW impacts on BSS: Y. 

No NW architecture impacts: Y.

Applicable for DTM: Y.

Applicable for the A/Gb mode: Y.
2.3 Other

Feasible MS implementation: N. Power efficiency impact to single carrier operation.
3. Dual Carrier Uplink (common transmitter chain and antenna)
3.1 Performance
Spectrum efficiency gain (50%): 0%.

Peak data rate increase (100%). 100%.

Bit rate gain at cell border (50%). 0%. No gain due to 3dB higher peak-to-average ratio.

3.2 Compatibility

Coexist with existing legacy frequency planning: N. Limited carrier separation not possible in a baseband hopping network.

Coexist with legacy mobile stations: Y.

Avoid HW impacts on BSS: Y. 

No NW architecture impacts: Y.

Applicable for DTM: Y.

Applicable for the A/Gb mode: Y.
3.3 Other

Feasible MS implementation: FFS.

4. (Modified) Dual Symbol Rate

4.1 Performance
Spectrum efficiency gain (50%): 60%. 1/3 re-use interference limited scenario.
Peak data rate increase (100%). 100%.

Bit rate gain at cell border (50%). 67% (capacity limited) 90% (coverage limited).

4.2 Compatibility

Coexist with existing legacy frequency planning: Y. 1/3 reuse evaluated.

Coexist with legacy mobile stations: Y. Provides seamless UL multiplexing and incremental redundancy with EGPRS.
Avoid HW impacts on BSS: FFS. TRX DSP complexity is x2 higher and 2 TRX option can be used

No NW architecture impacts: Y.

Applicable for DTM: Y.

Applicable for the A/Gb mode: Y.
4.3 Other

Feasible MS implementation: Y.
5. New Burst Structures and Timeslot Aggregation
5.1 Performance
Spectrum efficiency gain (50%): FFS. Losses expect to offset gains at high velocities and in interference limited scenarios.
Peak data rate increase (100%). <50%.

Bit rate gain at cell border (50%). FFS. (see note on spectrum efficiency).

5.2 Compatibility

Coexist with existing legacy frequency planning: FFS. Likely not be possible in interference limited (tight-reuse) networks.
Coexist with legacy mobile stations: Y. Existing dynamic allocation mechanism can be used.
Avoid HW impacts on BSS: FFS. Linking of bursts may not be possible in legacy TRXs.

No NW architecture impacts: Y.

Applicable for DTM: FFS. Not possible in certain DTM allocations (such as PS+CS+PS).
Applicable for the A/Gb mode: Y.
5.3 Other

Feasible MS implementation: Y
6. Higher-Order Modulation and Turbo Codes
6.1 Performance
Spectrum efficiency gain (50%): 18%. In terms of kbps/MHz/cell.
Peak data rate increase (100%). <33%. Coverage is expected to be extremely limited.

Bit rate gain at cell border (50%). 0%. No gain due to 2dB higher peak-to-average ratio.

6.2 Compatibility

Coexist with existing legacy frequency planning: Y.

Coexist with legacy mobile stations: Y.

Avoid HW impacts on BSS: N. Turbo decoder would need co-processer or similar.
No NW architecture impacts: Y.

Applicable for DTM: Y.

Applicable for the A/Gb mode: Y.
6.3 Other

Feasible MS implementation: Y.
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