3GPP TSG-RAN WG4 #5 Ad Hoc
R4-110292
Austin, USA, 17th  – 21th January 2011
Agenda item:
4.2.7
Source:

Alcatel-Lucent
Title:
RSTD Measurement Accuracy Requirements with Carrier Aggregation Mode
Document for:
Discussion

1
Introduction

In last meeting, a paper [1] was presented to discuss the performance requirements when a UE in carrier aggregation (CA) mode is requested to report the RSTD measurements on the secondary component carriers. Generally speaking when a UE operates in intra- or inter-band CA mode, the UE could be requested to provide intra- or inter-frequency RSTD measurements on the primary, or secondary, or both component carriers. 

In this contribution, we present some analysis on the RSTD performance requirements when a UE operates in CA mode. Specifically the implications onto the RSTD accuracy requirements are discussed..

2
RSTD measurement requirements in CA mode
When a UE operates in CA mode, there will be two or more downlink component carriers, one is the primary component carrier (PCC) and the other(s) are secondary component carrier(s) (SCCs). Depending on the network configuration, the position reference signals (PRS) can be carried in the PCC, in the SCC or in both the PCC and the SCC. The PCC and the SCC may be in the same band as in the intra-band CA, or in the different bands as in the inter-band CA. The status of the SCC can be: a) configured and activated; b) configured but de-activated; or c) non-configured. The UE could be requested to report the RSTD measurements for the PCC, the SCC, both the PCC and the SCC, or the intra-frequency and/or the inter-frequency RSTD measurements of the PCC and/or the SCC.

In the following discussion, we will focus on the RSTD measurement accuracy requirements related to its definition when the UE operates ib CA mode, based on the RSTD performance requirements defined for the UE in single carrier mode.

Discussion 1: Assume the other conditions between PCC and SCC, such as carrier bandwidth etc., are the same, should there be any difference in the accuracy requirements for RSTD measurement measured at the PCC and SCC when the UE operates in CA mode and the SCC is in the activated state?

The UE should have the same performance in the processing of the received RF signals regardless the signals is received from the PCC or from the SCC. Thus, whether the RSTD is measured in the PCC or in the SCC should not be a factor in the RSTD accuracy requirement. Therefore, we feel that the UEs should support the same RSTD measurement requirements of the SCC as the PCC in the CA mode. In another word, the RSTD measurement requirements should remain the unchanged even when the RSTD measurements involve the SCC (Note that when the SCC is in deactivated status, RSTD measurements will be affected due to difference in conditions of the SCC rather than the CC type).
Discussion 2: Is there a need to define SCC RSTD measurement accuracy requirements separately for the cases when the UE operates in intra-band CA mode and in the inter-CA mode?

Obviously, the UE may have different internal architecture to support the intra-band CA mode and the inter-band CA. However, we feel that the performance requirements for the RSTD measured in a carrier should not depend on whether the UE is working on intra-band or inter-band CA mode.

Discussion 3: In general when a UE operates in CA mode, a UE could be requested to report the RSTD measurements for the PCC, the SCCs, or both PCC and SCCs. The UE could also be requested to report the intra-frequency and/or the inter-frequency RSTD measurements of the PCC and/or the SCCs. The reference carrier for the RSTD could be the PCC or one of the SCCs. How to define the accuracy requirements for these RSTD measurements?

RSTD is defined as the relative timing difference between the neighbour cell j and the reference cell i. The neighbour cell j and the reference cell i may or may not be in the same carrier. If a RSTD measurement is obtained from two cells with the same carrier, the RSTD is an intra-frequency measurement. Otherwise, if a RSTD measurement is obtained from two cells with different carriers, the RSTD is an inter-frequency measurement. 

The network provides the information of reference cell and the neighbour cells in the OTDOA-ProvideAssistanceData message. The standard does not constraint that the reference cell has to be the PCC. Thus, the reference cell could be one of the SCCs. Some of the neighbour cells in the OTDOA-ProvideAssistanceData could be in the same frequency as the reference cell, while others could be in the different frequency or even different bands.  

Based on the definition of the RSTD, we fell that a simple rule can be followed to define the accuracy requirement for the RSTD measurements:

For a RSTD measurement, if it is measured from the neighbour cell that is in the same carrier as the reference cell, the intra-frequency RSTD accuracy requirements applies, regardless whether the UE works in CA mode or single CA mode, and if in CA mode, regardless whether the reference carrier is PCC or SCC. For example, if for some reason the network instructs the UE to use the SCC as the reference cell and the neighbour cells with the same frequency as the SCC for RSTD measurements, the UE should meet the intra-frequency RSTD accuracy requirements. 

For a RSTD measurement, if it is measured from the neighbour cell that is not in the same carrier as the reference cell, the inter-frequency RSTD accuracy requirements applies, regardless whether the UE works in CA mode or single CA mode, regardless whether the frequency of the neighbour cell is in the same band as the reference cell, and regardless whether the reference carrier is PCC or SCC if the UE works in CA mode. If the neighbour cell and the reference cell are in different bands, and inter-frequency RSTD accuracy requirements may be defined differently for the band of the neighbour cell and the band of the reference cell. In this case, the UE is required to provide RSTD measurements only when the detectable conditions defined for both nands are met. For example, assume the reference cell is in Band 13, and the neighbouring cell is in Band 4. The current E-UTRAN FDD – FDD inter frequency measurements requirements [1] defines that a cell shall be considered detectable provided following conditions are fulfilled: 

-
RSRP|dBm( -125 dBm and for Bands 1, 4, 6, 10, 11, 18, 19, 21 and RSRP Ês/Iot ( -4 dB
-
RSRP|dBm( -122 dBm for Bands 3, 8, 12, 13, 14, 17, 20 and RSRP Ês/Iot  ( -4 dB

The UE would be required to report the RSTD measurements when and only when the conditions that the RSRP|dBm( -125 dBm for the cell in band 4 and RSRP|dBm( -122 dBm for the cell in Band 13 are both met.

5
Conclusion

This contribution discussed the RSTD measurement requirements when the UE operates in the CA mode. Based on the analysis and observations above, we propose the following to be considered for agreement:

When the UE operates in CA mode, the UE shall meet the current intra-frequency RSTD accuracy requirements for the RSTD measurements obtained when the neighbouring cells are in the same frequency as the reference cell, regardless whether the reference cell is PCC or SCC. If the RSTD measurements are obtained when the neighbouring cells that are not in the same frequency as the reference cell, the UE shall meet the current inter-frequency RSTD accuracy requirements. If the neighbouring cells and the reference cell are in different bands, the UE is required to provide the inter-frequency RSTD measurements when and only when the detectable conditions defined for both bands are met.
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