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1. Introduction

In the study item on small data transmission enhancements for UMTS, E-DPCCH less solution for the signalling optimization, was agreed to support massive UEs in RAN1 #80 meeting [1]. In this contribution, evaluation is provided for E-DPCCH less solution. Note that E-DPCCH less means E-DPCCH is muted only in the first transmission.
2. Evaluations of signalling optimization
2.1 Methodology
A similar methodology provided in [2] is used for evaluating the gain on SDT devices capacity when introducing the E-DPCCH less solution. The number of SDT UEs supported can be calculated by the uplink Rx Ec/No per UE and the total RoT contribution (total load) caused by SDT. The detailed methodology is described in the Annex.
2.2 Performance Evaluation 
In this section the performance evaluation of E-DPCCH less is provided. The gains with the E-DPCCH less solution can be computed as follows:

Gains on SDT device capacity (%) = ((supported UE number when E-DPCCH less is used) – (supported UE number when legacy transmission is used))/ (supported UE number when legacy transmission is used) 






(6)
In Equation (6), supported UE number when legacy transmission is used denotes the number of supported SDT UEs when both E-DPDCH and E-DPCCH are transmitted. The supported UE number when E-DPCCH less is used denotes the supported number of SDT UEs when E-DPCCH is less. 
Based on the model given in Section 6.2.1.x.2, both quantities can be evaluated under the assumption of different repetition numbers. In the evaluation, the total RoT is assumed to be 10dB, similarly as in other coverage evaluations in the SDT study. The total RoT of 10dB corresponds to the total uplink load factor (
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) of 90%. When introducing the SDT traffic in the WCDMA system, the capacity of the legacy traffic should not be impacted significantly. The typical system for the legacy traffic usually assumes an RoT of 6dB, which corresponds to a load factor of 0.75. Considering this, the load factor occupied by the legacy traffic should be around or a little less than 0.75. Here in the analysis, the load factor of legacy traffic is assumed to be 0.65 and so the load factor of SDT UEs is 0.25. Furthermore, the ratio between interference from other cell and interference from own cell is set to the typical value of 0.65. The received Ec/N0 for legacy transmission under the assumption of different repetition numbers is obtained according to link evaluation with simulation assumptions as captured in TR25.705 [3]. The received Ec/N0 for E-DPCCH less solution has the same assumptions as legacy transmission. In the E-DPCCH less solution, E-DPCCH is muted only in the initial transmission. For retransmissions, E-DPCCH is transmitted and the initial BLER is 10%.

Table x shows the evaluation results for the E-DPCCH less solution for different numbers of repetitions. 

Table 1: Performance for E-DPCCH less solution
	Repetition Number
	Ec/N0 for legacy transmission (dB)
	Ec/N0 for E-DPCCH less (dB)
	Legacy
UE number
	E-DPCCH less
UE number
	Gains of 

UE number (%)

	1
	-18.6
	-19.5
	7317
	8979
	22.7%

	2
	-20.4
	-21.3
	5537
	6795
	22.7%

	4
	-22.1
	-23
	4095
	5025
	22.7%

	8
	-22.8
	-23.7
	2406
	2952
	22.7%

	16
	-24.1
	-25
	1622
	1991
	22.7%

	32
	-25.6
	-26.5
	1146
	1406
	22.7%


It is noted that the values of the received Ec/No in Table 1 are based on the assumption that the power ratio of E-DPDCH/DPCCH and E-DPCCH/DPCCH is 2dB and -4.44dB, respectively. Table 1 show that about 22% gain on SDT UEs’ capacity is obtained when the E-DPCCH less solution is used. The gain is large and therefore the E-DPCCH less solution appears as a promising solution to improve capacity by signalling optimization. Furthermore, the power ratio settings used in this evaluation have not been optimized for different repetition numbers. If the power settings are optimized, the capacity gain can be further improved.
Proposal: Discuss the evaluation results in this contribution and capture them in the TR.

4. Conclusion
In this contribution, we provide performance evaluation for E-DPCCH less solution for signalling optimization. From the results it can be seen that gains can be obtained. Therefore, it is proposed to further discuss the evaluation results in this contribution and capture them in the TR.
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6. Annex

The typical capacity evaluation in WCDMA system is shown in the following equations (2) and (3), in which 
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 is defined as the uplink load factor. It corresponds to the RoT target and the WCDMA system capacity. The parameter 
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 denotes the ratio between interference from other cell and that from own cell; 
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 is the load factor for the jth UE and N is the number of UEs in the own cell; 
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is the received Ec/N0 of the jth UE;
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is activity factor of the jth UE, which is calculated as Equation (4) by dividing the actual packet transmission time over the time interval of two consecutive burst packets, which is illustrated in Figure 1. Actual packet transmission time equals to TTI length *repetition factor*TB number in one burst. Here TB number in one burst denotes the TB number that one SDT data packet needs in physical layer. Its value equals to 9 in this paper. It can be calculated though the high layer data packet which equals 100 bytes and the physical layer transmission block size which equals 120 bits as the simulation assumption. Note that RLC and MAC layer packet header also should be taken into account. The time interval of two consecutive burst packets denotes the physical layer transmission cycle, and its value equals to 1minute.
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Figure 1: Activity Factor
Equation (3) means that the uplink load factor can be calculated by the sum of the load factor of each UE. Therefore, the uplink load factor 
[image: image11.wmf]_

ULtotal

h

 can be divided into two parts: the load factor of legacy traffic 
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 and the load factor of SDT traffic
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. And for simplicity of analysis, it is assumed that the load factor of each SDT UE in the same coverage class is the same. The Equation (3) can be further extended for SDT analysis.

[image: image14.wmf]___

ULtotalULlegacyULSDT

hhh

=+

                                   (5)


[image: image15.wmf]_

1

(1)(1)

1

1

(/0)

ULSDTSDTSDTSDT

SDTSDT

iNLiN

EcNv

h

=+××=+××

+

×

                  (6)

























































































































































3/3

_1484117502.unknown

_1484144210.unknown

_1484145012.vsd
Burst Packet


Interval between consecutive bursts


Transmission time 



_1484145450.unknown

_1484144340.unknown

_1484144913.unknown

_1484144348.unknown

_1484144224.unknown

_1484143406.unknown

_1484144173.unknown

_1484142993.unknown

_1484143162.unknown

_1483365171.unknown

_1483445933.unknown

_1482150966.unknown

