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1  Introduction

In RAN#60 a new SI, “Positioning enhancements for E-UTRA” was approved. The aim is to study the feasibility of enhancing E-CID UE Rx-Tx time difference measurement and OTDOA based positioning. The main objectives are:
The feasibility of improving the existing UE positioning performance requirements of OTDOA and E-CID based on UE Rx-Tx time difference measurement shall be studied for the following cases:

· Larger available bandwidths (e.g. 15 and 20MHz for OTDOA and 10, 15, and 20 MHz for E-CID based on UE Rx-Tx time difference measurement).

· Smaller available bandwidths (e.g. 1.4 and 3 MHz for OTDOA and E-CID based on UE Rx-Tx time difference measurement)
· Possible use of downlink Tx diversity for the positioning reference signals (PRS), e.g., schemes transparent to UE, and its impact on the both UE and system performance and/or complexity.  Use of non-transparent schemes can be discussed.
· Deployment of RRHs with identical cell IDs for OTDOA and E-CID based on UE Rx-Tx time difference measurement.

· Carrier aggregation scenarios (including scenarios with multiple TAs for E-CID based on UE Rx-Tx time difference measurement)

The study includes the definition of the above mentioned scenarios in an initial phase.

In this paper we express our views on the last bullet i.e. positioning enhancement with CA.
2 Summary of Existing CA Requirements 
2.1 CA Requirements in General
Since release 10 and until now (release 12) the carrier aggregation requirements have been developed or are being currently developed/studied in RAN4 for the following scenarios:

1. Intra-band CA with 2 DL and 1 UL CC or 2 UL CC (Rel-10)

2. Inter-band CA with 2 DL and 1 UL CC (Rel-10)

3. Intra-band non-contiguous CA with 2 DL and 1 UL CC (Rel-11)

4. New carrier type as SCell: 2 DL CCs with 1 UL CC or 2 UL CCs – (on-going in Rel-12)
5. Inter-band CA with 2 DL and 2 UL CC (on-going in Rel-12)

6. Intra-band non-contiguous CA with 2 DL and 2 UL CC (on-going in Rel-12)

7. 3 DL involving 2 bands with 1 UL CC (just started in Rel-12)

The work on introduction of LTE TDD-FDD carrier aggregation has also just started in release 12 in other working groups; however RAN4 has to wait until RAN1/RAN2 specification work has sufficiently progressed. 
2.2  Positioning Requirements for CA 

The OTDOA requirements (RSTD measurement and accuracy) for CA with 2 DL CC were developed in release 10. 
For E-CID based on UE Rx-Tx time difference measurements the requirements are applicable for single carrier case since according to TS 36.214 the UE can measure the UE Rx-Tx time difference measurement only on PCell. 

3 Enhancement of Positioning with CA 

3.1 OTDOA Positioning with CA

The current OTDOA requirements are generic with respect to the type of CA. Since RSTD is measured only on DL so these requirements apply regardless of whether the UE is configured with 1 UL CC or 2 UL CCs. Therefore no additional requirements for OTDOA is needed in RAN4 for any of the CA scenarios 1-6 listed in section 2.1.
The 3 DL CA will comprise of 2 SCells: 1st and 2ns SCell. For 3 DL CA it is quite likely that RAN4 develops additional RRM requirements (i.e. cell search and RSRP/RSRQ measurement requirements) for 2nd SCell. Therefore it might be beneficial to also define the OTDOA requirements for the 2nd SCell for 3 DL CA capable UE. However this needs to be decided when the basic RRM requirements for 3 DL CA are being studied. 
3.2 UE Rx-Tx Time Difference Measurement with CA

The possible improvement could be that the UE Rx-Tx time difference measurement is also performed on the SCell in addition to the existing one done on the PCell. The UE Rx-Tx time difference measurement involves both UL and DL transmissions. Therefore in general CA scenarios 1 (with 2 UL CCs), scenario 4 (with 2 UL CC), scenario 5 and scenario 6 listed in section 2.1 are relevant for this measurement.  

But in particular the additional measurement on SCell is likely to enhance overall positioning accuracy when SCell is not co-located with the PCell. Currently only the inter-band CA UE performance requirements (scenario 2) in TS 36.101 are defined for non co-located deployment. These requirements are expected to be extended also for scenario 5 (i.e. with 2 UL CCs) in release 12. In such deployment (i.e. scenario 5) the network will typically use multiple TA (i.e. pTAG and sTAG) if the UE supports this capability. The UE Rx-Tx time difference measurement itself could possibly be generically defined. But it would be more reasonable that the corresponding requirements are defined to be applicable only for practical deployment scenario e.g. scenario 5. Nevertheless the benefit of having UE Rx-Tx time difference measurement on SCell needs further investigation. 
4 Summary
In this paper we have expressed our initial thoughts on the enhancement of positioning with CA. The OTDOA requirements may possibly be enhanced due to the introduction of 3 DL CA. The E-CID UE Rx-Tx time difference measurement could possibly be enhanced when 2 UL CCs are introduced. However these aspects require further investigation and detailed analysis.  
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