3GPP TSG-RAN WG4 (Radio) Meeting #41

R4-061135
Riga, Latvia, 6 – 10 November 2006

Agenda item:
7.1.4
Source:
Lucent Technologies
Title:
LTE UE measurements provided by the physical layer
Document for:
Discussion

1.
Introduction

Currently there are a number of UE physical layer measurements specified in the UMTS FDD standards [1-4] for support of various radio resource management (RRM) functions (e.g. handover decision) and UE positioning methods. The usages of some UE measurements are briefly described in [1]. In this paper, we list the UE measurements currently specified in the UMTS FDD standards and their possible usages for support of RRM and UE positioning, and discuss if these measurements (or similar ones) could also be useful for support of RRM and UE positioning in LTE.

In the current eUTRAN architecture, there is no logical node equivalent to the RNC in UTRAN (which is the destination of some of the UE measurements), and the RRM functions are performed in the eNode B in a distributed manner. Hence we will focus here on the LTE UE physical layer measurements that could be used in the UE or sent to the eNode B’s for support of RRM functions and UE positioning methods.

2.
Discussions

In the followings, we list the UE physical layer measurements currently specified in the UMTS FDD standards, discuss their possible usages in UMTS FDD, and consider their potential usages in LTE.

2.1
CPICH RSCP

This measurement may be used for DL open loop power control, UL open loop power control, the calculation of path loss, and for cell selection/re-selection and handover (HO) evaluation to determine if the cell is suitable for selection/HO, especially for cell selection/re-selection and inter-frequency/inter-RAT HO at the edge of UTRAN coverage.

For LTE, a similar measurement on the downlink reference signal level could be defined to support cell selection and HO decision making.

2.2
PCCPCH RSCP

This measurement of the RSCP on the PCCPCH for TDD cells has to be supported by multimode FDD/TDD terminals, in order to support cell selection/re-selection and HO from FDD to TDD.

For LTE, this measurement could be used to serve similar purposes.

2.3
UTRA carrier RSSI

This measurement may be used for inter-frequency HO evaluation in UTRAN.

For LTE, this measurement could be used to support HO from UTRAN to eUTRAN. Similar measurement (e.g. eUTRA carrier RSSI) could also be defined in LTE to support inter-frequency HO within eUTRAN.

2.4
GSM carrier RSSI

This measurement may be used for cell selection/re-selection and inter-RAT HO to determine if the GSM cell is suitable for selection/HO.

For LTE, this measurement could be used to serve similar purposes.

2.5
CPICH Ec/No

This measurement may be used for cell selection/re-selection and inter-frequency/inter-RAT HO to determine if the cell is suitable for selection/HO.

For LTE, a similar measurement on the downlink reference signal quality could be defined to serve similar purposes.

2.6
Transport channel BLER

This measurement may be used to adjust the downlink data rate for each DCH, and to support HO decision making.

For LTE, a similar measurement (e.g. residual BLER after HARQ retransmissions) could be defined to support HO decision and inter-cell interference coordination (ICIC).

2.7
UE transmitted power

This measurement may be used to adjust the uplink data rate for the UE, and to support HO decision making.

For LTE, this measurement could be used to support HO decision.

2.8
SFN-CFN observed time difference

This measurement may be used for timing maintained HO to identify active cell and neighbour cell time difference.
For LTE, a similar measurement (e.g. based on BCH timing of the two cells) could be defined to serve similar purposes. Note that this measurement is not required within a cluster of synchronous cells.
2.9
SFN-SFN observed time difference

This measurement may be used for timing maintained HO and UE positioning methods to identify time difference between two cells.
For LTE, a similar measurement (e.g. based on BCH / downlink reference signal timing of the two cells) could be defined to serve similar purposes. Note that this measurement is not required within a cluster of synchronous cells.
2.10
UE Rx-Tx time difference

This measurement may be used for call set up purposes to compensate propagation delay of downlink and uplink, and for UE positioning methods to calculate the propagation delay from the Node B to the UE.
For LTE, this measurement could be used to serve similar purposes.

2.11
UE GPS Timing of Cell Frames for UE positioning

This measurement is used in UE-assisted A-GPS to calculate the UE position.
For LTE, this measurement could be used to serve similar purposes.

2.12
UE GPS code phase
This measurement is used in UE-assisted A-GPS to calculate the UE position.
For LTE, this measurement could be used to serve similar purposes.

2.13
UE transmission power headroom
This measurement may be used for as part of UL scheduling information for E-DCH.

For LTE, a similar measurement (e.g. based to the uplink reference signal power) could be defined to support uplink scheduling and ICIC.

3.
Conclusions

We have listed in this paper the UE physical layer measurements currently specified in the UMTS FDD standards, discussed their possible usages in the UMTS FDD, and considered their potential usages in the LTE. These measurements (or similar measurements) could be reused in LTE for support of RRM functions (like HO decision and ICIC) and UE positioning methods.

However, some of these measurements (especially those that serve similar purposes) could be combined / omitted in LTE to minimise the UE complexity, especially for UEs that support multi-RATs.  Also the current measurements are optimized for UMTS (a WCDMA system), hence we should also consider other new measurements which are especially suited for LTE (a OFDM / SC-FDMA system).
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