TSG-RAN Working Group 2 meeting #6



TSGR2#6(99) 857
Sophia Antipolis, France, August, 16 – 20, 1999



Agenda Item
:

8.

Source
: 
Siemens AG

Title
: 
Measurement Concept for Channel Assignment in TDD

Document for
:

Information
1. Introduction

In the specifications TS 25.231 from WG1 [1] the measurements which have to be performed by the physical layer are defined and in the TS 25.302 V2.4.0 (Chapter 9) from WG2 [2] all measurements are listed in tabular form which the physical layer reports to higher layers. Some of the measurements described there are also related to the channel allocation procedure used in TDD. This document explains the necessity of these measurements and the additional measurements proposed in Tdoc [6] for the envisaged dynamic channel allocation scheme. It also describes the reporting method.

2. Channel Assignment strategy

Amongst power control and handover the dynamic channel allocation is another very important radio resource management component that ensures the proper functioning of the network. In contrast to FDD, the TDD mode consists of a TDMA component, i.e. co-channel interference is rated to the timeslot and the interference may differ from timeslot to timeslot. On the other hand, the separation in time can be used to introduce some reuse mechanism in terms of timeslot clustering.

The purpose of channel allocation policy is a trade-off in satisfying the interference constraints (keeping required QoS) and maximising the system capacity due to minimising reuse distance.

UTRA-TDD channel allocation policy is based on channel segregation [3], [4] which is adaptive to traffic fluctuations and is based on real-time measurements of the interference to select the most suitable channel (timeslot) in the pool. This approach has been extended to meet the traffic integration of broadband and narrowband services, as well as packet and circuit switched services.

Due to the small number of timeslots a ‚service-related partitioning‘, i. e. a fixed dedicating of timeslots to specific services, should be avoided, since this leads to an inefficient exploitation of the resources. Thus, each channel (resource unit (RU)) can be principally used by each service.

However, there are different priorities for different services. In case of mixed services RT services are handled with higher priority than NRT services. Due to ARQ mechanism NRT bearers can be assigned to RUs which have been not acceptable for RT services. 

Channel segregation is based on priority tables indicating the preferred timeslots for each cell. The priority is only an indicator that this has been successful assigned / used in the past and the probability is high that the timeslot could be used once more.

Thus, DCA delivers some kind of pre-selection which minimises the overall interference and speeds up the allocation procedure.

3. DCA related measurement concept

UTRAN will have the channel allocation responsibility and the location of the algorithm is in the RNC. Therefore, all measurements from UE and Node B needed in the allocation algorithm have to be provided to higher layers.

In order to save battery life time no measurements for DCA are performed in idle state. However, the UTRAN should receive real-time knowledge of the interference situation on the potential timeslots. Thus, measurements are started with an access request of the UE or paging command from Node B. In order to exploit a-priori information of the UTRAN about potential timeslots, i.e. certain timeslots are not available, UE has to be informed about the timeslots to be measured.

It could be abstained from an extra request for measurements from UTRAN, if Primary CCPCH already bears this resource information. Thus, immediately with the access request UE starts measuring the relevant timeslots. These measurements are filtered in UE and then reported to the network.

3.1 Measurement reporting

In connected mode UE measurement reports are needed for link quality evaluation. If faster RRM mechanisms like power control are not able to react on a quality decline it will be tried to save the call via changing the timeslot (intra-cell handover). There are two reporting concepts:

· Periodical (e.g. ∆t = 1440 ms or 2880 ms) measurement reports sent from UE to the network.

· Measurements, filtering and evaluation in the UE with an event-triggered measurement report.

In case of periodical reporting the intercell interference of selected timeslots, the corresponding measurement period could be a sub-interval of the reporting interval in order to get a more up-to-date information of the interference situation.

The event-triggered report has the advantage that UTRAN receives the measurements when it is needed without too much signalling. But on the other side, some more complexity may be needed in the UE in contrast to the periodical reporting, e. g. if measuring and evaluation of SIR (or other link quality indicator) have to be performed in the UE to determine whether the SIR passed a certain threshold (as triggering event).

For DCA an additional reporting characteristic is introduced which combines the event-triggered and the periodical approach.The UE is periodically determining the link quality (SIR, BER, etc.), but only if it falls below a certain threshold, the UE starts to report the measurements periodically. The value of the reporting period is given to the UE via Measurement Control messages [5]. The advantage of this procedure is the reduction of measurement signalling load (since only in critical situations measurements are reported) and simultaneously it keeps the responsibility in the UTRAN to get all necessary measurements (like intercell interference of potential timeslots) and to decide about intra-cell handovers.

3.2 Measurements quantities

Path loss and interference are the mandatory measurement quantities for channel allocation decisions in UTRA TDD. Path loss is derived from the received signal strength on the Primary Common Control Physical Channel (CCPCH) monitored by the UE.

The following table shows the mandatory measurements for the dynamic channel allocation scheme in TDD:

Physical layer measurements mandatory for DCA

Measurements
Definition
Source
Destin.
Section in the text proposal for TS 25.302

RSCP of Primary CCPCH
Received Primary CCPCH signal code power of serving cell
L1(UE) 
RRC (RNC, UE)
9.1.5

ISCP
Non-orthogonal part of interference on timeslots selected by the UTRAN
L1(UE)

L1(Node B)
RRC (RNC, UE)
9.1.6, 9.2.6

DPCH SIR


Signal to interference ratio
L1(UE)

L1(Node B)
RRC (RNC, UE)
9.1.7, 9.2.6, 9.2.7

All these measurements are reported periodically or/and event-triggered to the higher layers.

Apart from these mandatory measurements there are a number of measurements described in the table below which may serve the network operators in extending the DCA algorithm and therefore optimizing their network (reporting trigger may be periodically or/and event-triggered):

Physical layer measurements for optimizing DCA

Measurements
Definition
Source
Destin.
Section in the text proposal for TS 25.302

RSCP of Primary CCPCH of other Node Bs
Received Primary CCPCH signal strength of other (neighbouring) Node Bs
L1(UE )
RRC (RNC, UE)
9.1.5

RSSI


Received signal strength on selected timeslots
L1(UE)

L1(Node B)
RRC (RNC, UE)
9.1.8, 9.2.1

DCH BLER


Transport channel Block error rate
L1(UE)

L1(Node B)
RRC (RNC, UE)
9.1.10, 9.2.3

DPCH BER


Estimate of rawBER of the physical channel
L1(UE)

L1(Node B)
RRC (RNC, UE)
9.1.11, 9.2.4

Code TX power
Power emitted by the Node B on one channelisation code on a selected timeslot
L1(Node B)
RRC (RNC)
9.1.13

For the text proposal for TS 25.302 mentioned in the last column see [6].
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