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1) Introduction

The Dynamic Resource Allocation Control function has been specified in TS 25.331 and consists of two parts:

· The broadcast of DRAC parameters (the transmission probability and the maximum allowed data rate), for each traffic class, to all UEs having DCH controlled by DRAC. 

· A UE specific function, which describes UEs’ behaviors upon reception of DRAC parameters.

At this stage, it has not been decided yet whether this function should be mandatory in the UE. This document presents simulation results, which evidence the overall capacity increase provided by the DRAC function, when supporting non real time type of traffic. Therefore, it proposes to have DRAC mandatory in all UEs supporting interactive and background classes.

It then proposes a modification of the UE specific function in 15.4 of 25.331, as well as a modification of the system information parameters. Lastly, detailed simulation results are presented in annex.

2) Discussion and Simulation Results

The DRAC procedure consists in limiting the number of UEs simultaneously transmitting, and thus in allocating a higher data rate to this limited number of users. This type of control works well when all non real time users are controlled by the procedure, thus sharing a large part of the uplink capacity. It is easy to understand that such control is not efficient when applied to only one UE for instance.

Simulations have been performed in order to evidence how DRAC allows to increase the uplink capacity, while providing a guaranteed link quality and a stable total received power. 

Simulations were conducted in a multicell environment. The traffic model for each UE is a WWW session type as described in 30.03.

According to 22.105, the overall requirement for interactive and background classes is to provide low round-trip delays, while providing low bit error rate. The low bit error rate will be achieved by means of repetition, which was not fully modeled, but a given transport block erasure rate shall be maintained to limit the amount of retransmissions. This is equivalent to saying that Eb/No shall not drop below a given threshold for a certain percentage of time. 

Performances are therefore considered as acceptable when:

· the observed Eb/No is below the Eb/No threshold less than 5% of the time.

· the averaged transmission delay per page, which represents how fast a page appears after it has been requested, is below 2 seconds.

Given a traffic source type (UDD 64, 144 or 384) and a number of users per cell, the averaged transmission delay per page has first been optimized without DRAC, in order to guarantee an acceptable quality. Basically the transmission bit rate was adjusted to maintain the two above criteria. Then, DRAC was activated and the number of users was increased until the same level of performance was reached. The following results were obtained:



Without DRAC
With DRAC

UDD services (kbit/s)
Eb/No target

(dB)
Number of mobiles/cell
Probability 

(Eb/No < target)

(%)
Mean

delay/page (s)
Number of mobiles/cell
Probability 

(Eb/No < target)

(%)
Mean

Delay/page (s)

64
4
30
2.4
1.65
40
2.3
1.77

144
3.5
15
1.3
0.91
30
1.5
0.85

384
3
10
3.5
0.45
21
1.7
0.4

Table 1: Capacity increase due to DRAC.

DRAC allows to increase the capacity from 30% (UDD 64) to 100% (UDD 144 and UDD 384), while providing the same quality of service for the users.

Another set of simulations was conducted in order to show how DRAC could guarantee a given level of quality of service, by dynamically reacting to UL cell load saturation.

For a given traffic source type, a number of users was chosen such that the first criteria was not fulfilled any more, without DRAC procedure. Corresponding saturation probabilities are shown in table 2 (saturation occurs when the total received power is above No+6 dB).  Then DRAC was activated, with the same number of users.



With DRAC
Without DRAC

UDD services

(kbit/s)
number of mobiles by cell
% Saturation


Mean

Delay/page(s)
% Saturation
Mean

Delay/page (s)

144
15
0 
0.70 
11 
0.76 

Table 2: Total received power stabilization due to DRAC.

This mean Delay/page does not take into account the ARQ protocol. It means this delay would be higher for simulations without DRAC.

Table 2, and figures 1 and 2 in annex B, shows that DRAC efficiently prevents the total received power from exceeding a given threshold, by controlling the total transmitted bit rate at each TTI.  As shown in these results, the DRAC is efficient even for medium bit rate (at 64 kbit/s), 

As a conclusion, DRAC allows to increase the overall capacity of a cell for non real time type of traffic while guaranteeing a given level of quality of service for all UEs. In 22.105 and 23.907, 4 traffic classes have been defined, and it is believed that DRAC is especially useful for the interactive and background classes, that do not require any guaranteed bit rate, but which would benefit from an efficient sharing of resources among all users. It is therefore proposed to make the DRAC function in the UE mandatory for all UEs supporting the interactive and background traffic classes. This will ensure that the DRAC function can be used on enough UEs in a network to be fully efficient.

This implies that UE supporting interactive and background traffic classes shall be able to receive simultaneously a FACH and a DCH in downlink. It is not yet clear whether this requirement will also apply for other types of services, such as SMS CB. If this was the case, the DRAC would not require large additional complexity for the UEs supporting SMS-CB, considering that the DRAC specific function is not very complex to implement in the UE.

3) Proposals

The following modification is proposed in the DRAC UE specific function.

It is also proposed to define a set of DRAC parameters in the system information message, per level of priority available in the Traffic Handling priority of the Interactive Class, plus one set for the Background Traffic class. Changes are proposed in section 10.1.6.1.

10.1.6 System Information Messages

10.1.6.1 SYSTEM INFORMATION

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: BCCH or DCCH or CCCH

Direction: UTRAN ( UE


NOTE: The division of the system information into messages is FFS.

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




CN information elements





PLMN Identity
M




CN information

1 to <maxCNdomains>

Send CN information for each CN domain.  Information must be included for at least one core network domain type.

   CN domain identity
M




   NAS system information
M




UTRAN mobility information elements





URA identity

1 to <maxURAcount>



Information for periodic cell and URA update
M




Cell identity
M


The necessity and usage of cell identity is FFS.

Cell selection and re-selection info
M




UE information 





Uplink access control info
M




CPCH parameters
O


For all UE's assigned any CPCH set in this cell

UE Timers & Counters
M




DRAC information

0 to <maxDRACclasses>

DRAC information is sent for each level of priority in the Interactive class (traffic handling priority parameter), and for the background traffic class

   Transmission probability





   Maximum bit rate





PhyCH information elements





15.4
Dynamic Resource Allocation Control of Uplink DCH

The network uses this procedure to dynamically control the allocation of resources on an uplink DCH, this is achieved by sending transmission probability and maximum data rate information elements. 

This procedure is initiated with a SYSTEM INFORMATION message from the NW RRC and applies to all UEs having uplink DCH's that are dynamically controlled by this procedure. Such uplink DCH's could be established through RB establishment procedure, RB reconfiguration procedure, RB release procedure or Transport Channel Reconfiguration procedure by using a ‘Dynamic Control’ parameter to indicate that the DCH is controlled by the DRAC procedure.

This function is launched by UE upon reception of a SYSTEM INFORMATION message comprising DRAC parameters (ptr, Max. bit rate).

1. The UE randomly selects p ɛ [0,1].

2. The UE then checks its permission: if p<ptr the permission is granted for Tvalidity frames, otherwise the UE waits for Tretry frames before re-attempting access.

3. A new subset of TFCS is sent to MAC, according to the permission result and to maximum bit rate granted. This subset of TFCS shall only affect DCH that are controlled by this procedure.

Transmission time validity, Time duration before retry and Silent period duration before release are indicated to the UE together with the “Dynamic Control’ parameter (i.e. at the establishment of a DCH controlled by this procedure) and may eventually be changed through RB reconfiguration.

When the UE is in soft handover, the UE may have to listen to the CCCH system information of 1 or several cells in the Active Set in order to react to the most stringent parameters, e.g. the lowest product ptr*max bit rate. In case of conflict in the reception of multiple FACH, the UE shall listen to the FACH with a priority order corresponding to the rank of cells in its Active Set (i.e. the FACH of the best received cells should be listened to first).

Whether the support for DRAC function is dependent on the UE capability or UE service capability is FFS.
The DRAC function shall be mandatory in all UE supporting interactive and background classes.

4) Annex A: Total received power w/o DRAC
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Figure 1 Total received power in one cell without DRAC
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Figure 2 Total received power in one cell with DRAC

5) Annex B: CDF (Eb/No) w/o DRAC
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Graphic 1: CDF (Eb/N0) without DRAC for UDD services at 64 Kbit/s (plot 1), 144 Kbit/s (plot 2) and  384 Kbit/s (plot 3)
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Graphic 2: CDF (Eb/N0) with DRAC for UDD services at 64 Kbit/s ( plot 1 ), 144 Kbit/s (plot 2) and 384 Kbit/s (plot 3)
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