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1 Introduction

A new Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during RAN#58 plenary meeting. The study item includes investigation and evaluation of various improvements which can further enhance the uplink HSPA performance.

A contribution comparing the link performance between the Lean carrier proposal and the corresponding baseline CPC case was presented in RAN1#74bis [2]. It was in the meeting agreed to hold an e-mail discussion on a text proposal including how to map the CPC simulations to number of users represented and conclusions that can be derived from the results. In this contribution we provide a method on how to interpret the interference added in the simulations and general conclusions on the link level results.
2 Text Proposal
[------------------------------------------------- TEXT START --------------------------------------------------]
A.1.1.2
Interference modelling on data transmissions
[------------------------------------------------ TEXT OMITTED -----------------------------------------------]
Different frequency pairing scenarios for a Lean carrier can be envisioned. See Figure X-1. In an ideal scenario, when there aren’t any restrictions on the pairing of primary and secondary carriers, the number of UEs that a Lean carrier can support may be very large. Considering the Rel-9 DC-HSUPA restriction, a Lean carrier can only be paired with an adjacent carrier. Even with the Rel-9 restriction, the number of UEs supported on a Lean carrier may still be quite substantial since two primary carriers can be paired with one Lean carrier.
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Figure X-1. Frequency pairing scenarios for a clean carrier. F1 to F5 are consecutive adjacent carriers. In the Ideal scenario, a clean carrier can be paired with any other carrier to form a primary-secondary pair. With the Rel-9 restriction, a clean carrier can only be paired with an adjacent carrier.
Keeping as many users as possible active on a Lean carrier gives the advantage of providing good latency for the users that have data to send once they need to send it. 
If the Rel-9 restriction on adjacent carriers is lifted, even more users can be supported on the Lean carrier. In real smartphone heavy networks of today, in for example urban environments, it would be possible to support more than 50 users per primary carrier. So supporting 100 users on a Lean carrier could be possible if the primary carriers are capable to serve that many Lean carrier UEs. 
The CPC configuration used for comparison is 1 TTI for DPCCH burst, 20TTI for CPC cycle 1 and 160TTI for CPC cycle 2. The parameters are chosen for achieving as low DPCCH overhead as possible using current standard. These settings results in lower DPCCH overhead. It is assumed that for UEs with data transmission the CPC cycle is 20 TTI and for background UEs which are supposed to be dominant the CPC cycle is 160 TTI, i.e. totally 2 TTIs (6 slots) of DPCCH per burst cycle of 160 TTIs are transmitted taking into account the pre and postambles transmitted with the DPCCH burst. The average number of DPCCH interferers per TTI can be summarized in Table T-1 and Table T-2. 

Table T-1. Mapping of number of users on the clean carrier to number of interfering DPCCH’s per TTI in Scenario A, where the lean carrier is configured as lean carrier is paired with one primary carrier where the primary carrier is frequency adjacent to the lean carrier. Contributions from Cycle 1 and Cycle 2 are given separately.
	Scenario A
	Number of users per primary/Lean carrier

	
	10/10
	20/20
	30/30
	40/40
	50/50
	60/60
	70/70
	80/80
	90/90
	100/100

	Average Number of DPCCH Interferers per TTI on the lean carrier TTI in Cycle 1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Average Number of DPCCH Interferers per TTI on the lean carrier TTI in Cycle 2
	0.125
	0.25
	0.375
	0.5
	0.625
	0.750
	0.875
	1.0
	1.125
	1.25


Table T-2. Mapping of number of users on the clean carrier to number of interfering DPCCH’s per TTI in Scenario B, where the lean carrier is configured as lean carrier is paired with two primary carriers where each primary carrier is frequency adjacent to the lean carrier. Contributions from Cycle 1 and Cycle 2 are given separately.
	Scenario B
	Number of users per primary/Lean carrier

	
	10/20
	20/40
	30/60
	40/80
	50/100
	60/120
	70/140
	80/160
	90/180
	100/200

	Average Number of DPCCH Interferers per TTI on the lean carrier TTI in Cycle 1
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20

	Average Number of DPCCH Interferers per TTI on the lean carrier TTI in Cycle 2
	0,25
	0,5
	0,75
	1
	1,25
	1,5
	1,75
	2
	2,25
	2,5


The total amount of DPCCH interference per TTI will be the sum of DPCCH interference from users using cycle 1 and those using cycle 2, considering the ratio of users using cycle 1 and users using cycle2. 
[------------------------------------------------- TEXT END --------------------------------------------------]
3 Conclusion
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