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1 Introduction

In this contribution we analyze the need for three more UE measurements apart from the basic mobility related measurements that were agreed by RAN1 [1]. The measurements discussed in this paper include:

· UE transmitted power

· Reference signal time difference (RSTD)

· Carrier RSSI per sub-frame (CRS)

2 UE Transmitted Power Information

Definition: 

It is the ratio of maximum UE transmitted power to the UE transmitted power. 

Purpose:

The UE transmitted power information is needed by the eNode B scheduler to generate an appropriate uplink scheduling grant, which shall be used by the UE for uplink transmission. According to the RAN1 discussion the network will be in full control of allocating transport block size, coding, modulation etc. Thus the knowledge about the UE transmitted power (or available UE transmitted power) on the one hand would ensure more efficient resource allocation by avoiding over assignment of uplink resources. 

Thus on the one hand would allow the network to allocate uplink radio resources (e.g. resource blocks, sub-frames etc), which could effectively be handled by the UE. 

Implication of Uplink Power:

Different uplink power control methods are being discussed in RAN1 [2]. But no scheme has yet been finalized. The UE reported transmitted power is not needed in case the uplink power control method will require the network to set the absolute UE transmitted power. On the other hand UE would be required to report its transmitted power if the network does not have any explicit knowledge of the absolute UE transmitted power. Therefore the need for UE transmitted power reporting and other relevant details should be discussed once uplink power control method has been agreed in RAN1.

3 Reference Signal Time Difference (RSTD)

Definition:

The difference in time of the beginning of the cyclic prefix of the received OFDMA symbol after synchronization containing first downlink reference signals from the serving cell to the beginning of the cyclic prefix of the received OFDMA symbol after synchronization containing first downlink reference signals from the target cell within the same sub-frame.

Purpose:

This measurement is reported by the UE to the serving cell. It is used primarily for time alignment when UE performs contention free handover to the target cell. In addition it can be used by the network to acquire general timing relations between the serving and target cells. Therefore this measurement is considered to be important from network perspective for both LTE TDD and LTE FDD systems.

4 Carrier RSSI per Sub-frame (CRS)

Definition:

It is the total downlink received power at the UE from all sources on the entire carrier during a particular sub-frame. 

Purpose:

This measurement is specific to LTE TDD system. This measurement is used by the network for interference mitigation and avoidance by choosing the correct sub-frame (or slot) allocation and also by sharing of sub-frames for uplink and downlink transmissions. The measurement should reflect the long term average. Thus, when doing average in time the UE would be required to consider only the sub-frame, which has been specified or requested by the network in the measurement control message.

It should further be investigated whether such a measurement is performed over the entire carrier or over a subset of resource blocks or should it be limited to only one resource block.

5 Summary

In this contribution we have discussed the need for three additional UE measurements, which can be useful for the network. They include: UE transmitted power, reference signal time difference (RSTD) and carrier RRSI per sub-frame (CRS). The need for explicit UE transmitted power measurement report would depend upon the outcome of RAN1 discussion on uplink power control. The RSTD is useful for contention free handovers. It is suggested that CRS needs further investigation as it seems useful for interference avoidance in TDD systems.
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