
1

TSG-RAN Working Group 1 Meeting #24 R1-02-0232

Agenda Item : HSDPA

Source : Motorola

Title : UE Measurement Report – (Originally R4-020460)

Document For : Discussion and Information

This document outlines Motorola’s observations on the UE measurement 
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TFRC – Outline Definition (WG1 Working Assumption)

• Reference Transport Format Resource Combinations (TFRC’s)
– RAN1 working assumption reference list:

– TFRC report  requires higher-layer signalling of:

• BLERThresh - reference block error rate (range undefined)

• Phs - default power offset of HS-PDSCH vs. P/S-CPICH (range undefined)

– UE reports entry of TFRC measurement report list, either:

• Reference TFRC possible at BLERThresh using Phs , or

• Power needed in addition to Phs to permit a reference TFRC transmission

TFRCs Modulation # inf bits # of code
channels

TFRC1 QPSK 1200 5
TFRC2 QPSK 2400 5
TFRC3 QPSK 3600 5
TFRC4 16QAM 4800 5
TFRC5 16QAM 6000 5
TFRC6 16QAM 7200 5
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Definition of TFRC Measurement

• TFRC Mapping Process

– TFRC reference list restricted to reports for 5-code transmissions only.

– Measurement definition and requirements currently unclear.

– Possible measurement input to UE TFRC-mapping tables:

• P/S-CPICH SNR

• HS-PDSCH despreader output SNR (possible inferred from P-CPICH)

– Primary determinant of HS-DSCH demodulation performance

• Doppler frequency

• Phs and BLERThresh (range not yet specified)

– TFRC mapping is UE-specific – requires generation of UE-proprietary 

internal mapping tables, not available to Node-B scheduler designers.
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Node-B Scheduler Design Aspects

• Downlink (DL) DPCH

– Should be possible to readily use DL DPCH transmit power control (TPC) to 

augment UE C/I estimation

• Mapping in Node-B scheduler between DL DPCH TPC and TFRC not clear.

• TFRC only applicable to particular Phs and BLERThresh

– Potentially difficult for Node-B scheduler to generalize scheduled UE 

performance vs. power allocation and rate.

– Node-B required to “re-infer” UE HS-PDSCH SNR to permit prediction of 

performance for other UE power allocations and rates.

– If HS-PDSCH output SNR is primary driver of HS-DSCH performance, then 

simpler to just report P-CPICH SNR and then infer HS-PDSCH SNR for any 

power allocation by Node-B.
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“Advanced” Receiver Support Aspects

• TFRC and Advanced Receivers
– TFRC approach proposed to permit future deployment of “advanced”

receivers for HSDPA.

– Does so by permitting performance to be reported as information bit 
error rate – naturally available in all architectures.

• But:
– Current TFRC mapping tables optimized assuming RAKE receiver.

– At low SNR, Node-B required to infer UE performance from measurement 
– seems to require that Node-B have some knowledge of UE architecture 
in order to predict performance for other allocated power levels

• e.g.  If UE reports measurement report value 0 – means “if Node-B offered 
12dB more HS-PDSCH power than default Phs then TFRC1 supportable”.

• But Node-B must then infer UE performance at different HS-PDSCH power 
level – seems to depend strongly on UE architecture which is not known at 
Node-B.



6

RAN4 Performance Testing Aspects

• If Adaptive Modulation Controller (AMC) based solely on TFRC 

report, then:

– Test Node-B restricted to 5-code transmission.

– UE performance for transmission of 1-4 codes not tested (potentially 

important for initial HSDPA deployments with mixed voice/data).

– Tests for 10- and 15-code capability classes not definable.

– Test Node-B restricted to instantaneous coding rates of ¼, ½, etc. (so 

comprehensive test of rate-matching functionality not supported)
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Summary

• Summary

– No UE complexity concerns for TFRC approach and Motorola agnostic 

from UE implementation perspective, but

– TFRC measurement may add unnecessary complexity to UE C/I report

– Primary concerns with 

• “open” definition of measurement

• ease-of-use in Node-B scheduler design

– Potentially simpler to report P-CPICH SNR (component of TFRC mapping 

anyway) and allow Node-B to calculate HS-PDSCH SNR for any allocated 

power.
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Options for Progress

• RAN4 Options

– 1. Approve TFRC approach unmodified

– 2. Simplify TFRC – e.g. extract P-CPICH output SNR estimate component 

from TFRC mapping mechanism and simply report P-CPICH SNR directly 

to Node-B.

– Respond with an appropriate covering LS to consider the issues raised 

in this document in next WG1 meeting. 

– This may impact the HSDPA timescales and need to be balanced against 

the issues raised


