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Input to the conclusions section of TR 45.912 for Dual Carrier in the Downlink

1
Introduction

A Work Item for Dual Carrier in the Downlink was opened at GERAN#28 (see GP-060479). This contribution contains a text proposal about this feature (and in general for the multicarrier feature) for inclusion in the “Conclusions and Recommendations” section of the Feasibility Study (TR 45.912).

**** TEXT PROPOSAL ****

5
Conclusions and recommendations

Within a relatively short period of time a significant number of proposals has been put forward to determine the next steps on future GERAN evolution. The general viability of proposals can be determined by comparing how those fit with the given objectives in chapter 4, which are summarised in Table 1. Conclusions and recommendations for downlink, uplink and latency enhancements are summarised in chapters 16.1, 16.2 and 16.3 respectively.

Numbers in the table refer to the related chapter of the feasibility study. Some proposals are combined to achieve better performance.  Some performance objectives like “balanced performance improvements” are considered as general objectives, thus not included in the table.  Downlink and uplink performance objectives are separated, since most of the proposals are meant only for one link.

Table 1 should be seen as giving the current status for each proposal and is subject to change with each forthcoming meeting

Table 1 Comparison of different proposals versus performance and compatibility objectives
	
	6. 

MS Rx diversity
	7.

Dual-carrier and multi-carrier

(DL)
	7. Dual-carrier and multi-carrier (UL)
	8., 13. 

New modulation schemes and Turbo Codes
	9.

Dual symbol rate
	10. Latency enhancements
	11. New burst structures and new slot formats
	12.

Adaptation between MS diversity and dual-carrier
	14.

Enhancements to resource allocation
	15. Power Control in Frequency Hopping

	Downlink performance
	
	
	
	
	
	
	
	
	
	

	50% spectrum efficiency gain
	FFS
	0%
	
	
	
	
	
	
	
	

	100% peak data rate increase
	0%
	100%
	
	
	
	
	
	
	
	

	3dB sensitivity increase in DL
	>3dB
	0%
	
	
	
	
	
	
	
	

	50% bit rate gain at cell border
	>50%
	100%
	
	
	
	
	
	
	
	

	Uplink performance
	
	
	
	
	
	
	
	
	
	

	50% spectrum efficiency gain
	N.A.
	N.A.
	
	
	
	
	
	
	
	

	100% peak data rate increase
	N.A.
	N.A.
	
	
	
	
	
	
	
	

	50% bit rate gain at cell border
	N.A.
	N.A.
	
	
	
	
	
	
	
	

	Latency
	
	
	
	
	
	
	
	
	
	

	Initial RTT  < 450 ms
	N.A.
	N.A.
	
	
	
	
	
	
	
	

	RTT < 100 ms
	N.A.
	N.A.
	
	
	
	
	
	
	
	

	Compatibility
	
	
	
	
	
	
	
	
	
	

	Coexist with existing legacy frequency planning
	Y
	Y
	
	
	
	
	
	
	
	

	No multiplexing loss with EGPRS
	Y
	Y
	
	
	
	
	
	
	
	

	Avoid HW impacts on BSS 
	Y
	Y
	
	
	
	
	
	
	
	

	No NW architecture impacts
	Y
	Y
	
	
	
	
	
	
	
	

	Applicable for DTM
	Y
	Y
	
	
	
	
	
	
	
	

	Applicable for the A/Gb mode
	Y
	Y
	
	
	
	
	
	
	
	


 N.A.= not measurable or not used as criteria in evaluating the proposal

5.1 Conclusions and recommendations for Downlink

Multi-carrier is a performance-enhancing feature whereby data to a single user can be transmitted on multiple carriers (see clause 7). The feature is aimed at enabling higher data rates in GERAN with minimal modifications to the existing standards. Currently, the theoretical peak data rate of EGPRS is 473.6 kbps for a single user. In a real network, average bit rates in the order of 100-200 kb/s are feasible on four timeslots. With multi-carrier, both peak and average user throughput are increased proportionally to the number of carriers. With a dual-carrier configuration, the peak data rate would be close to 1 Mb/s. With this feature, peak and average bit rates can be increased in a very flexible and backwards-compatible manner.
Given the current technical and implementation limitations, it is considered acceptable in an initial phase to restrict the number of carriers to two. The need for higher bit rates could make it desirable to support more than two carriers in future releases of the GERAN standards.

Dual Carrier in the Downlink has been shown to meet some of the performance objectives of GERAN Evolution (in particular it enables an increase in the peak downlink data rate) without impairing any of the other performance metrics. Also, it satisfies all the compatibility objectives for candidate features; in particular, it is expected that it will have no impact on BSS hardware, given that there are no changes to the modulation and to the coding schemes. It is also anticipated that implementation in the MS is feasible.
Dual Carrier in the Downlink can optionally be combined with MS Receive Diversity. Provided that the MS supports this capability, it could be possible for a dual antenna terminal to switch between dual carrier reception and MS receive diversity (see clause 12).
Based on the results of the Feasibility Study (as detailed in clause 7), it has been decided to open a work item on Dual Carrier in the Downlink. This was agreed at GERAN#28.
5.2
Conclusions and recommendations for Uplink

5.3
Conclusions and recommendations for Latency enhancements




