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1. Introduction

During the RAN1 #43 meeting, TR 25.903 for the WI "Continuous Connectivity for Packet Data Users" was updated by a number of contributions and the latest TR version v0.2.0 is available in R1-051617 [1]. So far the TR includes several technical concepts: a new DPCCH slot format, DPCCH gating, CQI reporting reduction and SIR target reduction. Initial analyses and simulations of the concepts were captured by TR 25.903. Since one of the main goals of the “Continuous Connectivity for Packet Data Users” WI is to reduce uplink interference due to uplink control channels of packet data users, therefore this document presents simulations of the impact of applying DPCCH gating on the uplink noise rise, since we have concerns that DPCCH gating may have a negative influence on the uplink noise rise.
2. Simulation outline
The aim of these simulations is to gain an insight into the impact of DPCCH gating on the received SIR of a gated user and on the uplink noise rise of the cell of interest, during going out of a gated period. In the description of DPCCH gating in [1] it is assumed that when there is neither E-DCH nor HS-DPCCH transmission, the UL DPCCH is gated off, and the UE applies a known DPCCH on/off pattern. Furthermore, when the E-DCH/HS-DPCCH is transmitted again the DPCCH is also transmitted. In this contribution, to model DPCCH gating, we take VoIP traffic with regular transmissions (i.e. one packet every 20ms during voice activity) which match the DPCCH gating pattern, as described in [1]. Additionally, we simulate different lengths of DPCCH preambles, first assuming the power level of the first preamble to be equal to the DPCCH power before gating, and we discuss other possibilities of setting the power of the DPCCH preambles.
It should be stressed that accurate power control of the uplink is essential in WCDMA, restarting transmission with a wrong power level leads to the following, significant consequences:
· too low power: the DPCCH has not enough energy for correct channel estimation and coherent demodulation of the E-DPDCH/E-DPCCH and some time is required to ramp the power back to the right level, and/or the power of the F-DPCH (possibly wrong due to lack of DL TPC) is not accurately controlled due to DL TPC command transmitted with an increased error rate, and/or the UE goes out of sync and the call is dropped,
· too high power: the UE transmits DPCCH power overshots, some time is required to decrease the power, if the overshot causes the noise rise exceeding its maximum allowed value then the cell is blocked in the uplink at least for this slot. Additionally, inner loop power control will increase the power of other active users (higher intra-cell interference); for E-DCH users synchronous retransmissions would be triggered due to HARQ.
3. Simulation assumptions
The simulations assumptions for the uplink and the downlink are listed in Table 1.
Table 1 Simulation assumptions 

	Parameter
	Value

	Channel models
	Flat Fading 3 km/h; 30km/h

Vehicular A 3km/h; 30km/h 

	Number of E-DCH data users (full buffer traffic)
	7 (excluding the VoIP user)

	Number of gating users (VoIP traffic with 100% activity)
	1

	Carrier frequency
	2GHz

	Maximum allowed noise rise 
	4dB 

	UL DPCCH SIR target
	4dB (~1.5% of RoT)

	Maximum UE Tx power
	21dBm

	Minimum UE Tx power
	-44dBm

	UL Slot format
	2 TPC bits, 8 Pilot bits-(slot format 1 [3]), SF 256

	Inner loop PC
	On when not gating, minimum delay 1 slot [2] (PC algorithm 1)

	Inner loop PC range
	65dBm

	Inner loop PC step size
	1dB

	Inter-cell to Intra-cell interference ratio
	0.5

	Channel estimation
	Ideal

	DL TPC error rate
	4%


4. Simulations results

Figure 1 (a) and (b) shows the CDF of ΔSIR defined as (received SIR – SIR target) of the first DPCCH slot when exiting a gating gap for the Flat Fading and Vehicular A channels at the user velocity of 3 km/h.
Figure 2 (a) and (b) depicts the same relationship (i.e. CDF(ΔSIR)) for Flat Fading and Vehicular A at 30 km/h.
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(a) Flat Fading                                                                       (b) Veh A
Figure 1 Cumulative distribution function of (received SIR – SIR target) at 3 km/h
[image: image3.png]CDF(A SIR)

CDF of ASIR:

USERS:1/8, CHANNEL = flat, VELOCITY = 30 km/h

0.8

0.7

o
o
T

bnd
o
T

o
IS
T

0.3

0.2

-7

-,
’

=———DPCCH preamble 4 slots

—=== no gating (reference)
== DPCCH preamble 0 slots

*DPCCH preamble 2 slot

0
ASIR[dB]

10

15



[image: image4.png]CDF(A SIR)

CDF of ASIR:

USERS:1/8, CHANNEL = vehA, VELOCITY = 30 kmth

0.8

0.7

0.6

0.4

0.3

0.2

=———DPCCH preamble 4 slots

—=== no gating (reference)
== DPCCH preamble 0 slots

*DPCCH preamble 2 slot

ASIR[dB]

10

15




(a) Flat Fading                                                                       (b) Veh A

Figure 2 Cumulative distribution function of (received SIR – SIR target) at 30 km/h
Figure 3 (a) and (b) shows the CDF of the noise rise during the non gating periods for the Flat Fading and Vehicular A channels at the user velocity of 3 km/h. Figure 4 (a) and (b) depicts the same relationship (i.e. CDF(RoT)) for Flat Fading and Vehicular A at 30 km/h.
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(a) Flat Fading                                                                       (b) Veh A

Figure 3 Cumulative distribution function of noise rise at 3 km/h
[image: image7.png]CDF(RoT)

0.9

0.8

0.7

o
o

bnd
o

o
IS

0.3

0.2

0.1

CDF of RoT:

USERS:1/8, CHANNEL = flat, VELOCITY = 30 km/h

—=== no gating (reference)

== DPCCH preamble 0 slots

*DPCCH preamble 2 slots

=———DPCCH preamble 4 slots
T

4 5
RoT [dB]

6

7



[image: image8.png]CDF(RoT)

0.9

0.8

0.7

o
o

bnd
o

o
IS

0.3

0.2

0.1

CDF of RoT:
USERS:1/8, CHANNEL = vehA, VELOCITY = 30 km/h

—=== no gating (reference)
== DPCCH preamble 0 slots
*DPCCH preamble 2 slots

=———DPCCH preamble 4 slots
T

4 5 6 7
RoT [dB]




(a) Flat Fading                                                                       (b) Veh A

Figure 4 Cumulative distribution function of noise rise at 30 km/h
5. Conclusion
When gating over a time longer than the coherence time, the magnitude of the channel impulse response can take any of its value in unpredictable manner; therefore, restarting transmission with the last used power will cause a significant discrepancy between the received SIR and the SIR target of the gated user, as showed in Figure 2 where the coherence time
 is approximately 7,6 ms and the gating gap is 18..15.3 ms. For example, as shown in Figure 2, in the Flat Fading channel at 30 km/h the CDF of ΔSIR at the 90th percentile point is 11 dB and 9 dB when applying the 0-slot and a 4-slot DPCCH preamble respectively, which means that, on average, every 10th gating restarts with too high received power by 7 dB and 5 dB comparing with the continuous DPCCH case; the absolute value of these overshots in the Vehicular A channel are 7,5 dB and 6 dB, which gives to high received power comparing with the continuous DPCCH by 5,5 dB and 4 dB. This problem is similar for low user velocity as showed in Figure 1, where the absolute value of ΔSIR, at the 90th percentile, for the 0-slot and 4-slot preamble are 9,5 dB and 7 dB in the Flat Fading channel and 6,75 dB and 3,75 dB in Vehicular A, which results in power overshots, comparing with the continues DPCCH, of 8,75 dB and 6,25 dB in Flat Fading and 6 dB and 3 dB in Veh A.
Figure 3 and Figure 4 proves that even only one gating user increases the noise rise of the cell of interest, for every simulation case at the 50th percentile of the CDF of RoT, the maximum allowed noise rise (4 dB) is exceeded due to gating, it should be noted that the noise rise is kept below 4 dB at this point when no user is gating. The increase might be sometimes significant e.g. at the 90th percentile for Flat Fading 3 km/h the noise rise is ~2 dB higher comparing with the no gating scenario, this means that the cell is overloaded in the uplink at this point. This effect will be heightened if more users would be gating.
The simulations show that restarting transmission after gating with the previous power is not desirable because of the power overshots and increased noise rise, however other possible alternatives have the following drawbacks which must be addressed:
· The previous power – Δ. Drawbacks: Figure 1 and Figure 2 show that the reactivation power is often much too low; therefore, this solution will only deepen the problems described in section 2 (not enough power for estimation, latency, possibility of out of sync) 
· Open loop power control plus power ramping. Drawbacks: significant inaccuracy (±9 dB) will result in many ramping preambles/power overshots, plus the UE in the Cell_DCH state must be informed about additional parameters like e.g. RTWP and CPICH power. The latency of open loop power control does not fit to VoIP traffic.

· The previous power ± Δ(ΔCPICH, RTWP). Drawbacks: significant inaccuracy due to a not reciprocal channel plus additional signaling to the UE and monitoring by the UE.
Therefore, we believe that there is an unsolved problem with setting the uplink power when exiting a DPCCH gating gap, which will have a negative impact on the noise rise and latency. 
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� The coherence time estimated according to the ‘rule of thumb’: � EMBED Equation.3  ���
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