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1
Introduction

During the RAN2#79bis meeting, there was a discussion concerning the possibility of combining the DL HSDPA Multiflow with the UL CLTD feature. As the outcome of that discussion, during RAN2#80 meeting, it was decided to allow the combination of Mutiflow and CLTD, and the appropriate changes were introduced in TS 25.302. 

During RAN2#80 and RAN2#81bis meetings, we presented some further thoughts and the initial simulation results for the scenario when the assisting Multiflow cell provides the feedback instead of the serving one [1]. As the outcome, RAN2 WG has concluded during the RAN2#82 meeting to look into this combination as part of the Rel-12 activities. Since the RAN1 WG was a leading one for the CLTD WI, it was decided that it should be RAN1 WG responsibility to conclude upon such a combination and its performance.

During RAN1#74 meeting, further simulation results were presented [4]. It was pointed out that the simulation assumed that all cells are independent of each other, i.e. there was no differentiation between soft and softer handover UEs, all were treated as soft HO UEs.

In this document, we present the simulation results for combining DL Multiflow and UL CLTD features where the active feedback is provided by the assisting cell, taking into account that there is impact only for the UEs operating in inter-site Multiflow. Furthermore, we added a few scenarios where we appLy separately HS-DPCCH boosting and CLTD techniques to different groups of UEs. 

2
Simulation Assumptions

2.1
Summary of Simulation Assumptions

Table 1. Summary of 3GPP Macrocell scenario simulation parameters and assumptions

	Parameter
	3GPP

	BS antenna pattern
	Parabolic

	Dimension of BS antenna model
	3D

	BS antenna gain (bore sight)
	17 dBi

	BS antenna pattern azimuth width
	70º

	BS antenna pattern elevation width
	15º

	BS antenna tilt angle
	8º

	UT antenna pattern
	Omnidirectional

	Dimension of UT antenna model
	3D

	UT antenna gain
	0 dBi

	User terminal power
	23 dBm

	UT noise figure
	7 dB

	Thermal noise power
	-174 dBm/Hz

	Cell layout
	Wrap-around hexagonal grid,

19 sites with 3 sectors per site

	Inter-site distance
	1000 m

	Minimum distance between UT and serving cell
	25 m

	Carrier frequency
	2.0 GHz

	Penetration loss
	10 dB

	Channel model profile
	Ped A, Veh A

	Correlation between the antennas
	0

	User distribution
	Randomly and uniformly distributed over the area

	User mobility model
	Classic Doppler spectrum

	Users speed
	3 km/h

	Interference modeling
	Explicitly modeled interference, given percentage of the strong interferes are modeled with taking into account their temporal and spatial correlation properties, less powerful interferers are modeled by equivalent AWGN noise

	Traffic model
	Full buffer


Table 2. Summary of system-level simulation assumptions

	Parameter
	Value

	Transmission modes
	SIMO, CL-BFTD

	Physical channels
	DPCCH, E-DPCCH, HS-DPCCH and E-DPDCH for SIMO;
DPCCH, S-DPCCH, E-DPCCH, HS-DPCCH and E-DPDCH for CL-BFTD

	Average number of users per sector
	0.25, 1, 4, 10

	E-TFC set
	Maximum modulation of 64-QAM

	Link-to-system mapping interface
	Effective SINR based

	E-DCH TTI
	2 ms

	T2TP
	10 dB (depending on the E-TFC)

	Channel estimation
	Ideal

	Pilot SINR estimation
	Ideal, by an analytic formula 

	Node B receiver
	LMMSE with RX diversity (type 3)

	Number of TX antennas
	1 or 2 

	Number of RX antennas
	2

	Active set association
	All sectors with the path gain difference below 6 dB from a maximum value

	Serving cell association
	By a maximum path gain value

	Inner loop power control
	On

	Outer loop power control
	On

	ILPC delay
	2 slots

	ILPC period
	1 slot

	TPC error rate
	0.04 

	OLPC delay
	4 TTI

	Target BLER
	10% after the 1st transmission attempt

	Maximum number of HARQ attempts
	4

	Number of TX weights
	4, phase only codebook

	TPI selection
	Testing of all hypotheses to maximize the primary stream SINR (at strongest or 2nd strongest Node B)

	TPI feedback delay
	2 TTI

	TPI feedback error rate
	No errors, ideal feedback

	TPI update period
	1 TTI

	Target RoT
	6 dB

	Scheduling delay
	2 TTI

	Scheduling period
	1 TTI


2.2
Simulated Scenarios

Simulated scenarios:

· Case I: SIMO w/o HS-DPCCH boosting for all UEs;

· Case II: SIMO w/ HS-DPCCH boosting for the inter-site MF UEs, SIMO w/o HS-DPCCH boosting for all other UEs;

· Case III a: SIMO w/o HS-DPCCH boosting for the inter-site MF UEs, CLTD by the serving cell for all other UEs;

· Case III b: CLTD by the serving cell for all UEs;

· Case III c: CLTD by the assisting cell for the inter-site MF UEs, CLTD by the serving cell for all other UEs.

2.3
HS-DPCCH Boosting Assumptions

Two options of HS-DPCCH boosting are considered: a non-boosted HS-DPCCH and a boosted HS-DPCCH. In the first case, the HS-DPCCH power is assumed equal to the DPCCH power, in the second case, the HS-DPCCH is boosted relatively to the DPCCH as follows. Each HS-DPCCH boosting factor (HS-DPCCH-to-DPCCH power ratio) is selected independently for each UE equal to a path gain difference between the strongest and the 2nd strongest Nodes B in the active set. If there is only one Node B in the set (a difference between the strongest and the 2nd strongest Nodes B is more than 6 dB) or the strongest and the second strongest Nodes B are located at the same site (SoHO), the HS-DPCCH boosting is not applied.

2.4
MF-CLTD Assumptions

If the scenario with the CLTD feedback provided by the assisting (the 2nd strongest) cell is used (Case III c), the technique is applied only to the UEs for those the serving and assisting cells are located at different sites.

3
Simulation results

3.1
Percentages of Different UE Types
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Figure 1. Percentages of different UE types: SHO, SoHO and other UEs

3.2
Results for Ped A, 3 km/h Channel

3.2.1
SINR Distributions

3.2.1.1
DPCCH SINRs
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Figure 2. CDFs of the DPCCH SINR for 1 UE per sector, the Ped A, 3 km/h channel model, statistics from the all UEs
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Figure 3. CDFs of the DPCCH SINR for 1 UE per sector, the Ped A, 3 km/h channel model, statistics from the SHO UEs
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Figure 4. CDFs of the DPCCH SINR for 10 UEs per sector, the Ped A, 3 km/h channel model, statistics from the all UEs
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Figure 5. CDFs of the DPCCH SINR for 10 UEs per sector, the Ped A, 3 km/h channel model, statistics from the SHO UEs

3.2.1.2
E-DPDCH SINRs
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Figure 6. CDFs of the E-DPDCH SINR for 1 UE per sector, the Ped A, 3 km/h channel model, statistics from the all UEs
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Figure 7. CDFs of the E-DPDCH SINR for 1 UE per sector, the Ped A, 3 km/h channel model, statistics from the SHO UEs
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Figure 8. CDFs of the E-DPDCH SINR for 10 UEs per sector, the Ped A, 3 km/h channel model, statistics from the all UEs
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Figure 9. CDFs of the E-DPDCH SINR for 10 UEs per sector, the Ped A, 3 km/h channel model, statistics from the SHO UEs

3.2.1.3
HS-DPCCH SINRs
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Figure 10. CDFs of the HS-DPCCH SINR for 1 UE per sector, the Ped A, 3 km/h channel model, statistics from the all UEs
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Figure 11. CDFs of the HS-DPCCH SINR for 1 UE per sector, the Ped A, 3 km/h channel model, statistics from the SHO UEs

[image: image12.emf]-15 -10 -5 0 5 10 15 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

HS-DPCCH SINR, dB

CDF

PA3 channel; 10 users per sector; statistics from all UEs

 

 

Case I, serving

Case I, assisting

Case II, assisting

Case III a, assisting

Case III b, assisting

Case III c, assisting


Figure 12. CDFs of the HS-DPCCH SINR for 10 UEs per sector, the Ped A, 3 km/h channel model, statistics from the all UEs
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Figure 13. CDFs of the HS-DPCCH SINR for 10 UEs per sector, the Ped A, 3 km/h channel model, statistics from the SHO UEs

3.2.2
Average Throughputs
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Figure 14. Average UE throughput versus average sector throughput for 0.25, 1, 4 and 10 UEs per sector, the Ped A, 3 km/h channel model, statistics from the all UEs

Table 3. Average UE throughput for the Ped A, 3 km/h channel model, statistics from the all UEs

	Scenario
	Number of UEs per sector

	
	0.25
	1
	4
	10

	I
	3088
	1302
	252
	70

	II
	3085
	1296
	249
	65

	III a
	3243
	1424
	276
	64

	III b
	3490
	1633
	357
	99

	III c
	3283
	1434
	285
	71


3.3
Results for Veh A, 3 km/h Channel

3.3.1
SINR Distributions

3.3.1.1
DPCCH SINRs
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Figure 15. CDFs of the DPCCH SINR for 1 UE per sector, the Veh A, 3 km/h channel model, statistics from the all UEs
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Figure 16. CDFs of the DPCCH SINR for 1 UE per sector, the Veh A, 3 km/h channel model, statistics from the SHO UEs
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Figure 17. CDFs of the DPCCH SINR for 10 UEs per sector, the Veh A, 3 km/h channel model, statistics from the all UEs
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Figure 18. CDFs of the DPCCH SINR for 10 UEs per sector, the Veh A, 3 km/h channel model, statistics from the SHO UEs

3.3.1.2
E-DPDCH SINRs
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Figure 19. CDFs of the E-DPDCH SINR for 1 UE per sector, the Veh A, 3 km/h channel model, statistics from the all UEs
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Figure 20. CDFs of the E-DPDCH SINR for 1 UE per sector, the Veh A, 3 km/h channel model, statistics from the SHO UEs
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Figure 21. CDFs of the E-DPDCH SINR for 10 UEs per sector, the Veh A, 3 km/h channel model, statistics from the all UEs
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Figure 22. CDFs of the E-DPDCH SINR for 10 UEs per sector, the Veh A, 3 km/h channel model, statistics from the SHO UEs

3.3.1.3
HS-DPCCH SINRs
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Figure 23. CDFs of the HS-DPCCH SINR for 1 UE per sector, the Veh A, 3 km/h channel model, statistics from the all UEs
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Figure 24. CDFs of the HS-DPCCH SINR for 1 UE per sector, the Veh A, 3 km/h channel model, statistics from the SHO UEs
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Figure 25. CDFs of the HS-DPCCH SINR for 10 UEs per sector, the Veh A, 3 km/h channel model, statistics from the all UEs
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Figure 26. CDFs of the HS-DPCCH SINR for 10 UEs per sector, the Veh A, 3 km/h channel model, statistics from the SHO UEs

3.3.2
Average Throughputs
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Figure 27. Average UE throughput versus average sector throughput for 0.25, 1, 4 and 10 UEs per sector, the Veh A, 3 km/h channel model, statistics from the all UEs

Table 4. Average UE throughput for the Veh A, 3 km/h channel model, statistics from the all UEs

	Scenario
	Number of UEs per sector

	
	0.25
	1
	4
	10

	I
	2853
	1299
	294
	95

	II
	2853
	1286
	290
	91

	III a
	2912
	1337
	296
	83

	III b
	3058
	1451
	345
	101

	III c
	2945
	1349
	297
	84


4
Conclusion

In this paper, we have presented further simulation results and analysis for the DL Multiflow and UL CLTD features when the assisting (2nd strongest cell) provides the feedback. In addition, we also simulated the case with the HS-DPCCH boosting to show the performance of this solution. As the preliminary outcome of the simulation results, the HS-DPCCH boosting can be considered as an efficient legacy mechanism to ensure the reliable HS-DPCCH reception at both the serving and assisting Node Bs, especially when a UE does not support CLTD. However, it leaves less energy for the E-DPDCH channel and provides the worse results from the UL throughput point of view. On contrary thereto, providing the CLTD feedback from the Multiflow assisting cell improves the DPCCH (and HS-DPCCH) performance and at the same time ensures a good E-DPDCH performance.

Proposal 1: Indicate to RAN2 that when the UE is configured in simultaneous Multiflow and uplink CLTD operation, it is beneficial to allow the network to choose whether the CLTD feedback is transmitted by the serving or assisting serving cell.

Proposal2: Request RAN2 to consider introducing the needed changes to RAN2 specifications.

In [2] and [3], one can find CRs for TS 25.302 and TS 25.331 introducing the correspondent functionality.
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