Page 1



3GPP TSG-RAN WG2 Meeting #85 
R2-140278
Prague, Czech Republic, 10th – 14th Feb. 2014
Agenda item:

10.2.2
Source:
Huawei, HiSilicon
Title:
Further discussions on the solution to enhance the eSCC mechanism
Document for:

Discussion/Decision
1. Introduction

In [1][2], SCC failure causes were analyzed when eSCC is applied to Event 1D, and it was suggested to apply eSCC procedure to Event 1B/1C, the related system simulation results were also given.

In this paper, further analyses are made on the causes of SCC failure by Event 1B/1C, trying to justify the motivation of applying eSCC mechanism to Event 1B/1C. 
2. Discussion

2.1 Analysis of SCC Failure Caused by 1B/1C
As discussed, there are three measurement events which can trigger SCC:

· Event 1D: Change the serving cell triggered by Event 1D.
· Event 1C: When UE triggers Event 1C to replace serving cell with a non-active set cell. The network will change the serving cell to the best cell within the current active set firstly and then replace the ex-serving cell with this non-active set cell triggering 1C.
· Event 1B: When UE triggers Event 1B to delete serving cell, network will change the serving cell to the best cell within the current active set firstly and then delete the ex-serving cell. 
As some comments were raised on the practicality that if Event 1B/1C could really happen to the serving cell or not, here we try to explain the reason in both theoretical and practical ways.

2.1.1 Theoretical analysis for SCC caused by Event 1B/1C
Here we list there equations for evaluating Event 1B, 1C and 1D respectively:
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	(E-1B)

	MBest is the measurement result of the cell in the active set with the highest measurement result.

[image: image2.wmf],

2

/

10

10

1

d

Best

Best

NotBest

NotBest

H

CIO

LogM

CIO

LogM

+

+

×

³

+

×


MNotBest is the measurement result of a cell not stored in "best cell" in the variable BEST_CELL_1D_EVENT.
	(E-1D)
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As could be seen from the equations above, taking common assumptions, e.g., all CIO=0, W=0, R1b=6dB, H1b=0,H1d=8 and H1c=8, TTT for 1D and 1B is 640ms and 320ms for 1C, theoretically the serving cell could trigger 1B or 1C. For example, it is possible that the serving cell could meet the 1C criteria before the 1D criteria is met because the 1C TTT is shorter than 1D TTT; it is also possible that serving cell could meet the 1B criteria before the 1D criteria is met because the event 1D TTT timer is reset if the CELLNotBest in (E-1D) changes, the event 1B timer could not be reset when the CELLBest in (E-1B) changes. 
Observation 1: theoretical analysis shows that Event 1B and 1C can cause SCC before 1D criteria are met.
2.1.2 1B/1C in real network
Actually SCC failures caused by 1B/1C were also observed in real network with a comparatively high portion among all SCC failure causes, including 1D or other reasons like reconfiguration failure. There are practical reasons behind, in general, network strategy normally requires a stable serving cell (reducing ping-ping for instance) but timely active set update, i.e., trying not to change serving cell frequently with quick 1A/1B/1C, which requires a comparatively stringent 1D criteria; besides, the radio condition fluctuates, it happens that the quality could undergo a very sharp drop-down which would directly trigger 1C or 1B in the serving cell.
It should also be noted that for both SRBoHS and SRBoDCH, such considerations in real network should be similar.
Observation 2: in live network, SCC failures which are caused by 1B and 1C also are observed and have practical reasons.
2.2 Simulation results

In [2], we have presented the simulation results with eSCC and enhance eSCC, here we present it again. 
Table 1: comparison of SCC failure rate

	UE Rx Num
	Dual-Rx
	Single-Rx

	UE Speed(km/h)
	3
	30
	60
	90
	120
	3
	30
	60
	90
	120

	Total Number of SCC
	174
	1084
	1749
	2361
	2778
	170
	1012
	1632
	2082
	2399

	SCC failure Rate
	1.15%
	0.55%
	4.12%
	8.47%
	12.53%
	1.18%
	19.66%
	37.19%
	48.37%
	53.69%

	SCC failure Rate with eSCC
	0.00%
	0.18%
	1.54%
	2.29%
	3.24%
	0.59%
	2.67%
	3.98%
	5.52%
	5.71%

	SCC failure Rate with 1BC eSCC
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%


From Table 1, the simulation results show that after applying eSCC procedure to Event 1D, the main cause of SCC failure is Event 1B/1C, but if eSCC procedure is also applied to Event 1B/1C, there are almost no SCC failures.

Observation 3: with eSCC being applied to Event 1B and 1C, SCC performance is improved significantly compared with current eSCC mechanism.

3. Conclusions
In this paper we analyzed the happening of SCC caused by Event 1B/1C theoretically and practically, and propose to apply eSCC procedure to event 1B and 1C, system simulation results show that it can improve SCC performance significantly.
Proposal 1: It is proposed to apply eSCC to Event 1B and 1C to improve SCC performance.
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5. Annex

Table 4: Mobility simulation assumptions

	Parameter
	Value

	Macro-pico deployment type
	Co-channel

	Power of Macro cell [dBm]
	43

	Cell loading [%]
	100,

	Number of sites/sectors
	19/57

	LPN deployment method
	Random placement: LPN randomly and uniformly placed within a Macro cell satisfying the distance requirement

	Power of LPN cell[dBm]
	30Bm

	LPN Num per Macro Cell
	4

	UE Num per Macro Cell
	4

	UE deployment method
	Random placement: UE randomly placed within a Macro cell

	UE speed  [km/h]
	3, 30, 60, 90,120

	UE movement
	Random

( After initially being dropped at a random location, the UE will randomly select a direction and move in a straight line at a constant speed)

	Event 1A, 1B Reporting Range [dB]
	1A 3, 1B 6

	Event 1A, 1B, 1C TimeToTrigger [ms]
	1A 320, 1B:640, 1C:320

	Event 1A, 1B, 1C Hysteresis [dB]
	1A:0dB, 1B:0dB, 1C:4dB

	Event 1A, 1B Maximum Network Delay [ms]
	100 for SRB over HSPA

(the interval between the time UE sends a mobility event report (E1a, E1B) on the UL till the time it receives a L3 confirmation on the DL ( ASU ))

	Event 1D TimeToTrigger [ms]
	640

	Event 1D Hysteresis [dB]
	4

	Event 1D Maximum Network Delay [ms]
	100 for SRB over HSPA

(the interval between the time UE sends a mobility event report (E1d) on the UL till the time it receives a L3 confirmation on the DL ( RBR or PCR))

	Tmeasurement period intra [ms] 
	200

	Layer3 Filter Parameter K

(corresponding to 458ms filter time constant with Tmeasurement period intra =200 ms)
	3

	CIO [dB]
	0 

(value 0 for Macro/LPN to  Macro , 0 & 3 for macro/LPN to LPN)

	Max active set size
	3

	Threshold for receiving RBR/ASU, Ec/Io [dB]
	-20dB for single rx, -23dB for dual rx

	UL UE category
	2ms TTI and 10ms TTI (optional) 

	Active set size to trigger 1C
	Equal to Max active set size

	Active set size to trigger 1A
	Equal to or lower than (Max active set size-1)

	Event 1A, 1B W
	0

	HS-SCCH Order Decoding Threshold in Ec/Io
	-28dB for single rx, -31dB for dual rx

	Period to evaluate the Ping-pong handover [s]
	1
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