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1 Introduction

RAN1 has received an LS from RAN2 [1], where RAN1 is asked to review, discuss and provide feedback on the Stage-2 CR for network-based positioning [2] attached to the LS, specifically sections 8.X.2.1 and 8.X.2.2.
In this contribution, we

· provide comments on the Stage-2 CR [2] related to the RAN1 aspects, and 
· propose a draft LS response to RAN2 (see Annex).
2 Background
In [2], Section 8.X.2.1 is on configuration data that may be transferred from the eNodeB to the E-SMLC, and Section 8.X.2.2 is on configuration data that may be transferred from the E-SMLC to LMU.
The following SRS configuration parameters have been discussed for signalling from the eNodeB to the positioning node:
Table 1. SRS configuration parameters
	Parameter Category
	Parameters

	General
	C-RNTI

Serving eNB eCGI, PCI
UL-EARFCN

Cyclic prefix Config
UL-Bandwidth

	SRS
	Bandwidth

Sub-frame configuration

Frequency domain position

Cyclic shift
Duration
Transmission comb
Configuration index

MaxUpPts


Exactly the same set of SRS parameters as listed in the table above is proposed in [2] to be signalled also from the positioning node to LMU.
3 Configuration Information for UTDOA
3.1 SRS parameters

UL RTOA measurements are performed on SRS. With aperiodic SRS, achieving the UL RTOA accuracy necessary for reliable positioning is hard and very unlikely due to insufficient samples. Hence, only periodic SRS should be considered for UL RTOA measurements.
Serving eNB ECGI (see Table 1): positioning node knows the identity of the eNodeB and ECGI of the UE’s serving cell it communicates to and thus there is no need in the eCGI parameter in Table 1 (not for signalling to positioning node and not for signalling to LMU). 

Serving eNB PCI (see Table 1): multiple serving cells may be configured for UEs supporting CA, which should also be exploited for positioning, i.e., configuring and measuring SRS transmissions in multiple serving cells for the same UE should be supported for positioning. This information may be not necessary to know for LMUs for SRS which are not cell-specific.
Reference ID or code for generating UE-specific SRS sequence: Using UE-specific configuration of SRS base sequences is currently being discussed in RAN1, which may also be beneficial for positioning. Reference ID or code used for generating UE-specific SRS sequences would thus also need to be added in Table 1.
SRS duration parameter (see Table 1) is a boolean indicator used in RRC for periodic SRS to indicate whether a single SRS transmission is configured (duration=FALSE) or multiple periodic SRS, which corresponds to “indefinite”, is configured (duration=TRUE). Single SRS is not sufficient for accurate positioning measurements, thus LMU and also positioning node may assume that if SRS is configured for positioning then it should be multiple periodic SRS transmission. Hence, there is thus no need in signalling the duration SRS parameter to LMU or positioning node.
Number of ports used for SRS transmission: This parameter is missing in Table 1, although it is used for SRS sequence generation.

Bandwidth configurations: A number of bandwidth configuration parameters are necessary to know for performing timing measurements on SRS., e.g., cell-specific SRS bandwidth configuration 
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, UE-specific SRS bandwidth configuration 
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, and the UL system bandwidth configuration of the cell (essentially, it is the range to which the UL cell bandwidth configuration belongs to is of interest, according to Tables 5.5.3.2-1 through 5.5.3.2-4 in TS 36.211, namely: 
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Based on the above, we propose the following:
· Proposal 1: UL RTOA measurements are performed only on periodic SRS.
· Proposal 2: Configuring and measuring SRS transmissions in multiple serving cells for the same UE should be supported for UTDOA.

· Proposal 3: It is proposed to update the SRS parameters list as shown in the table below, where not all of the parameters need to be mandatory in the signalling. This applies both to signalling to the positioning node and to LMUs.

	Parameter Category
	Parameters

	General
	C-RNTI

PCI of PCell Note1
UL-EARFCN of PCell

	SRS
	For each serving cell in which SRS is configured Note2 :
PCI
UL-EARFCN
Duplex mode configuration

Cyclic prefix Config
Reference ID or code for UE-specific SRS Note3
Number of ports for SRS transmission

UL system bandwidth of the cell
Cell-specific SRS bandwidth configuration [36.211]

UE-specific SRS bandwidth configuration [36.211]

SRS subframe configuration [36.211]
Frequency domain position [36.211]
SRS frequency hopping bandwidth configuration [36.211]
Cyclic shift [36.211]
Transmission comb [36.211]
SRS configuration index [36.213]
MaxUpPts[36.211]

	Note 1:   Including PCell should not imply configuring SRS on PCell

Note 2:   Multiple serving cells are possible for a UE configured with CA

Note 3:   If agreed by RAN1 to be used in Rel-11


3.2 Other configuration information for UTDOA

SRS signal transmitted by the UE has to be received by multiple LMUs at distinct locations, LMUs have to deal with signals that are weaker and travel over a longer propagation path than typical signal received by the UE serving cell, it is beneficial for LMUs to receive from the positioning node a rough UE location estimate and the corresponding uncertainty which would indicate a search window during which the UE’s signal may be searched by the LMU. This will increase the accuracy of UL positioning timing measurements and will reduce the receiver complexity. The search window provided in the assistance data is an important parameter, e.g., for OTDOA positioning, and should be even more important for UTDOA which has to deal with even weaker signals due to UL power control.
· Proposal 4: Recommend to include the search window information in the UTDOA assistance data provided by the positioning node to LMUs in order to enable accurate UL RTOA measurements and reduce receiver complexity.
4 Missing Information Necessary for UE Position Calculation
To calculate UE position, the positioning node must know LMU receive antenna location. Given that there is no requirement on that the LMU receive antenna is co-located with that of an eNodeB and standalone LMUs are also supported by the UTDOA positioning architecture, it is essential that LMUs have a possibility to provide their location information to the positioning node. This location information may be obtained in many different ways, e.g., GPS, A-GPS, manual configuration, reusing eNodeB location information, and may thus be left to LMU implementation.
· Observation: Currently, only measurement can be provided by LMUs and there is no possibility for LMUs to provide their location to the positioning node when available.
The uncertainty and confidence levels of location estimates are often available as a part of location information, same applies to the LMU’s location information. The LMU’s uncertainty and confidence information together (note that they depend on each other) are of a high value to the positioning node when calculating the UE location. The uncertainty and confidence levels for LMU location are essential for 

· accurate UE location calculation, and 

· estimating of the UE location uncertainty and confidence levels (do not confuse with LMU location uncertainty/confidence), which are normally calculated by the positioning node and provided together with the UE positioning result.
· Proposal 5: Recommend RAN2 and RAN3 to make it possible for LMUs to provide their location information, when available, to positioning node, where the location information includes the LMU location, LMU location uncertainty, and the corresponding LMU location confidence level.
5 Missing LMU Assistance Information
6 Summary

Based on the discussion, the following is being proposed for capturing in the LS response to RAN2:
· Proposal 1: UL RTOA measurements are performed only on periodic SRS.
· Proposal 2: Configuring and measuring SRS transmissions in multiple serving cells for the same UE should be supported for UTDOA.

· Proposal 3: It is proposed to update the SRS parameters list as shown in the table below, where not all of the parameters need to be mandatory in the signalling. This applies both to signalling to the positioning node and to LMUs.

	Parameter Category
	Parameters

	General
	C-RNTI

PCI of PCell Note1
UL-EARFCN of PCell

	SRS
	For each serving cell in which SRS is configured Note2 :
PCI
UL-EARFCN
Duplex mode configuration

Cyclic prefix Config
Reference ID or code for UE-specific SRS Note3
Number of ports for SRS transmission

UL system bandwidth of the cell
Cell-specific SRS bandwidth configuration [36.211]

UE-specific SRS bandwidth configuration [36.211]

SRS subframe configuration [36.211]
Frequency domain position [36.211]
SRS frequency hopping bandwidth configuration [36.211]
Cyclic shift [36.211]
Transmission comb [36.211]
SRS configuration index [36.213]
MaxUpPts[36.211]

	Note 1:   Including PCell should not imply configuring SRS on PCell

Note 2:   Multiple serving cells are possible for a UE configured with CA

Note 3:   If agreed by RAN1 for Rel-11


· Proposal 4: Recommend to include the search window information in the UTDOA assistance data provided by the positioning node to LMUs in order to enable accurate UL RTOA measurements and reduce receiver complexity.
· Proposal 5: Recommend to make it possible for LMUs to provide their location information, when available, to positioning node, where the location information includes the LMU location, LMU location uncertainty, and the corresponding LMU location confidence level.
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1. Overall Description

RAN1 would like to thank RAN2 for their LS on network-based positioning in R2-121029 with the attached Stage-2 CR in R2-121030, where RAN1 is asked to review, discuss and provide feedback on the Stage-2 CR for network-based positioning attached to the LS, particularly Sections 8.X.2.1 and 8.X.2.2.

In response to the LS, RAN1 would like to inform that RAN1 has discussed the RAN1-related aspects in Stage-2 CR on network-based positioning. Based on the discussion, the RAN1 recommendations are summarized as follows:
· Recommendation 1:

Clarify that UL RTOA measurements are performed only on periodic SRS.

· Recommendation 2:
Configuring and measuring SRS transmissions in multiple serving cells for the same UE should be supported for UTDOA.
· Recommendation 3:
The SRS parameter list should be updated. The recommendation applies both to signalling to the positioning node and to LMUs. Not all of the parameters need to be mandatory.
	Parameter Category
	Parameters

	General
	C-RNTI

PCI of PCell Note1
UL-EARFCN of PCell

	SRS
	For each serving cell in which SRS is configured Note2 :
PCI
UL-EARFCN
Duplex mode configuration

Cyclic prefix Config
Reference ID or code for UE-specific SRS Note3
Number of ports for SRS transmission

UL system bandwidth of the cell
Cell-specific SRS bandwidth configuration [36.211]

UE-specific SRS bandwidth configuration [36.211]

SRS subframe configuration [36.211]
Frequency domain position [36.211]
SRS frequency hopping bandwidth configuration [36.211]
Cyclic shift [36.211]
Transmission comb [36.211]
SRS configuration index [36.213]
MaxUpPts[36.211]

	Note 1:   Including PCell should not imply configuring SRS on PCell

Note 2:   Multiple serving cells are possible for a UE configured with CA

Note 3:   If agreed by RAN1 for Rel-11


· Recommendation 4:
Consider providing the search window information in the UTDOA assistance data by the positioning node to LMUs, to enable accurate UL RTOA measurements and reduce receiver complexity.

· Recommendation 5:
Consider making it possible for LMUs to provide their location information, when available, to positioning node, where the location information includes the LMU location, LMU location uncertainty, and the corresponding LMU location confidence level.

2. Actions
To RAN2, RAN3: RAN1 kindly asks RAN WG2 and WG3 to account for the recommendations above in their further work on finalizing the Stage-2 CR on network-based positioning.
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