3GPP TSG-RAN WG4 Meeting #62bis
 R4-121773
Jeju Island, Korea, 26 - 30 March, 2012

Agenda Item:
6.21
Source: 
Ericsson
Title: 
BS impact and UTDOA performance with different UTDOA deployments
Document for:
Discussion
1 Introduction

RAN4 has received an LS from RAN1 [1] where RAN4 is asked to review and discuss the reference point definition in the modified UL RTOA definition and requested to provide comments on the modified UL RTOA in the LS attachment (R1-114455).

In this contribution we discuss the measurement definition proposed in [1] and the related deployment impacts on BS performance and UTDOA performance.
A draft LS response to the RAN1 LS is proposed in [2].
2 Discussion
In R1-114455, the following measurement definition for network-based positioning is proposed:
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5.2.8
UL Relative Time of Arrival (TUL-RTOA)

	Definition
	The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in LMU j, relative to the configurable reference time. The reference point for the UL relative time of arrival shall be the RX antenna connector of the LMU node when LMU has a separate RX antenna or shares RX antenna with eNB and the eNB antenna connector when LMU is integrated in eNB. 


Editor’s note: The reference specification to the configurable reference time is to be added. The reference specification for the LMU is to be added.
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The definition above explicitly lists the three options for LMU deployment and specifies the corresponding 
reference points for the UL RTOA measurement as shown below in Table 1. The last column in Table 1 also indicates the potential impact on eNodeB.
Table 1. Measurement reference point for different LMU deployments

	Option #
	Deployment type
	Reference point for UL RTOA in [1]
	eNodeB impact

	1
	LMU with a separate RX antenna
	RX antenna connector of LMU node
	No impact

	2
	LMU sharing RX antenna with eNodeB
	
	Some impact

	3
	LMU is integrated in eNodeB
	eNodeB antenna connector
	Large impact


Firstly, when defining the requirements, RAN4 will specify for each relevant case an LMU test port, logical or physical, since the requirements are to be defined for UTDOA and thus should not involve eNodeB testing. Defining new eNodeB requirements for UTDOA purpose should be avoided.
· Observation 1: In UTRA, the performance requirements, e.g., receiver characteristics, defined for LMUs have been specified with respect to the LMU antenna connector. The same principle should be followed in E-UTRA, particularly considering the trend with multi-RAT BSs.
Further, Option #1 provides the most flexibility and makes the UTDOA feature independent on the eNodeB implementation. It has no impact on BS implementation, neither imposes any restrictions on the deployed base stations which is advantageous for network operators.
Option #2 imposes specific implementation on both LMUs and eNodeBs, to ensure accurate positioning and at the same time prevent eNodeB performance degradation with the minimal impact on eNodeB. More specifically, in this deployment scenario, the signal has to be split between eNodeB and LMU and it matters a lot on how exactly the signal is split and which receiver chain structure is used. The minimum splitting loss, i.e., received signal degradation, is 3 dB on each side. However, the practical loss depends on the receiver chain and may grow even up to 10 dB in some configurations. To compensate for this loss at both sides, i.e., to unsure reliable positioning measurements and normal eNodeB performance, the receiver chain complexity has to be increased even further and using additional amplifiers is inevitable.
Option #3 implies a logical LMU residing in the eNodeB. LMU implementation, however, may still impose additional constraints on the eNodeB receiver implementation. In our view, Option #3 is a pure implementation-specific deployment and thus should at least not be prioritized by RAN4.
Based on the above discussion the following set of agreements is proposed as a way forward in RAN4:
· Proposal 1; The UTDOA positioning measurement definition should be given with respect to LMU and should be transparent to eNodeB.
· Proposal 2: Following the approach used in UTRA, the requirements should be defined for LMU antenna port. 
· Proposal 3: Defining new eNodeB requirements for UTDOA purpose should be avoided, but eNodeB performance should not be degraded and should meet the existing requirements is LMUs are deployed in any relation to eNodeB.
3 Summary

· Proposal 1; The UTDOA positioning measurement definition should be given with respect to LMU and should be transparent to eNodeB.
· Proposal 2: Following the approach used in UTRA, the requirements should be defined for LMU antenna port. 
· Proposal 3: Defining new eNodeB requirements for UTDOA purpose should be avoided, but eNodeB performance should not be degraded and should meet the existing requirements is LMUs are deployed in any relation to eNodeB. 
· Proposal 4: The following update to the UL RTOA measurement definition can be recommended by RAN4:

	Definition
	The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in LMU j, relative to the configurable reference time. The reference point for the UL relative time of arrival shall be the LMU antenna connector.


A draft LS response to the RAN1 LS is proposed in [2].
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