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1 Introduction

The discussion in RAN1 about UTDOA positioning prompted some questions that would more appropriately be addressed by RAN2. The questions are highlighted in LS [3].

In this contribution we provide a UTDOA system overview including background to address RAN1 questions. In addition, the contribution includes suggested detailed answers to RAN1 questions.  

2 UTDOA System Overview

UTDOA positioning methods use Location Measurement Units (LMUs) for obtaining measurements of the time differences of arrival between a signal arriving at a serving cell and a cooperating\neighbor cell.  The LMUs are typically collocated with base station equipment.

The feasibility evaluation discussed in RAN1 for UTDOA positioning [1][2] is based on using the SPS (semi-persistent scheduling) configuration allocated for VOIP calls to obtain UTDOA measurement. The eSMLC selects the best set of neighbour sites to participate in a location. Each of the neighbour site LMUs is tasked to obtain UTDOA measurement by collecting the uplink SPS PRBs allocated for VOIP. The serving eNB LMU collects the SPS RB’s, but it also detects the UE signal (payload & DM RS) and forwards that to all neighbour LMUs so that they can perform correlation for TDOA measurement. Since UTDOA measurement is integrated / accumulated over relatively long period of time(~1sec), it is required that UE transmit on the same PRBs during that period. That is the primary reason that SPS is suggested to be used for UTDOA positioning. 

Figure 1 illustrates UTDOA processing steps and the corresponding message flow diagram is shown in Figure 2.  
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Figure 1:  UTDOA processing overview.
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Figure 2:  Simplified UTDOA message flow diagram.

3 Discussion

3.1 UL SPS parameters

Question #1: RAN2 is kindly requested to provide feedback on the possibility of communicating the VOIP SPS configuration and L1/L2 parameters required for UTDOA from the eNB to the E-SMLC. High level overview of the required parameters is provided in [4].

To calculate its TDOA measurement, each cooperating LMU needs to know the characteristics of the signal transmitted by the UE (bandwidth, RB allocation, hopping….) for the time period during which the UE’s transmission is sampled. These characteristics must be static (semi persistent allocation).  During VOIP calls an SPS configuration is used on the UL with persistent resources allocated for the initial HARQ transmission at least.  The eNB has to communicate to the eSMLC the SPS configuration and the L1/L2 control signalling associated with uplink SPS configuration used for VOIP.

This section includes a summary of LTE parameters required in the LMU for performing a UTDOA measurement.

	#
	Parameter Category
	Parameters
	Comment

	1
	UE ID
	SPS C-RNTI

Serving eNB eCGI, PCI
	RRC signalling

	2
	Resource Assignment
	UL SPS configuration, 

PRB’s assigned for UL SPS 

DM RS cyclic shift

EARFCN
	RRC and L1/L2 

	3
	Hopping information
	Hopping flag enabled/disabled

Hopping type and mode, 

Number of sub-bands, 

Hopping offset

System BW
	RRC and L1/L2 

	4
	Transmission scheme
	Modulation scheme (5 bit)
	L1/L2


Based on our understanding, all parameters required for UTDOA positioning are available internally within the eNB. The parameters are either defined via RRC signalling or are part of PDCCH slot format 0 (L1\L2 signalling). Based on that, we see no obstacles for the eNB to provide these parameters via LPPa to the eSMLC.
3.2 Implicit release

Question #2: Uplink SPS configuration has an implicit release capability of SPS resources.  If SPS is released before UTDOA measurement is completed that may impact UTDOA accuracy. RAN2 is requested to provide feedback on whether SPS implicit release may impact UTDOA accuracy and determine whether RAN2 specification effort is required to resolve that.

As described in section 2, UTDOA measurement requires integration/accumulation of multiple sub-frames during a relatively long period of time (1-2seconds).  The PRB resources during this period have to be persistent. The LTE UL SPS configuration supports implicit release of SPS resources due to UE inactivity for certain period of time (2, 3, 4 or 8 empty SPS transmissions) [6]:

SPS-ConfigUL ::=
CHOICE {


release






NULL,


setup






SEQUENCE {



semiPersistSchedIntervalUL


ENUMERATED {













sf10, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, spare6,













spare5, spare4, spare3, spare2,













spare1},



implicitReleaseAfter



ENUMERATED {e2, e3, e4, e8},



p0-Persistent





SEQUENCE {




p0-NominalPUSCH-Persistent


INTEGER (-126..24),




p0-UE-PUSCH-Persistent



INTEGER (-8..7)



}

OPTIONAL,











-- Need OP



twoIntervalsConfig




ENUMERATED {true}


OPTIONAL,
-- Cond TDD



...


}

}

	implicitReleaseAfter

Number of empty transmissions before implicit release, see TS 36.321 [6, 5.10.2]. Value e2 corresponds to 2 transmissions, e3 corresponds to 3 transmissions and so on.


Typically, UTDOA positioning will be performed for emergency calls and initiated/triggered during VOIP call setup. After call setup, usually there will be UE user activity on the UL for couple of seconds. Nevertheless, it is possible that UE activity will not be continuous and UL SPS resources will be released and reassigned again. To address that, it is suggested:

Alternative 1: Add one new allowed value (64) to the existing list of number of empty transmissions 
                        before implicit release. 

SPS-ConfigUL ::=
CHOICE {


release






NULL,


setup






SEQUENCE {



semiPersistSchedIntervalUL


ENUMERATED {













sf10, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, spare6,













spare5, spare4, spare3, spare2,













spare1},



implicitReleaseAfter



ENUMERATED {e2, e3, e4, e8, e64},



p0-Persistent





SEQUENCE {




p0-NominalPUSCH-Persistent


INTEGER (-126..24),




p0-UE-PUSCH-Persistent



INTEGER (-8..7)



}

OPTIONAL,











-- Need OP



twoIntervalsConfig




ENUMERATED {true}


OPTIONAL,
-- Cond TDD



...


}

}

Alternative 2: The LMU can detect that UL SPS resources are released by counting number of consecutive   
blank SPS transmissions. If resources are released and later new RB’s are assigned (due to new talk spurt) during the UTDOA accumulation period, the eNB can communicate the new SPS resources to the eSMLC. This will trigger new data accumulation in the LMU.

Alternative 3: Combination of Alternative 1 and 2 above.

3.3 LMUs 

Question #3: RAN2 is kindly asked to provide feedback on whether the LMUs could communicate with each other, and if so, in which release of the RAN2 specifications this could be supported.

UTDOA processing requires data/information exchange between LMUs. This information exchange has been done for UMTS and GSM via the SMLC. For example, the serving base station LMU has to forward the detected reference signal to the SMLC. At the next stage, the SMLC will forward that signal to all neighbor/cooperating LMUs for TDOA correlation. The interface between LMUs and SMLC can be either proprietary or standardized.

For UMTS, there are two classes of LMUs specified [5]:

There are two classes of LMU:

-
Stand-Alone LMU: communicates with RNCs via the Uu interface;

-
Associated LMU: communicates with RNCs via the Iub interface.

The associated LMU signalling protocol is the NBAP. The protocol for stand-alone LMU UTRAN signalling will be the RRC protocol.

In addition, there are LMUs associated with SAS (not CRNC). These are not specified for UMTS in [5]. For GSM, the interface between LMUs and SMLC is also not specified.

RAN2 has decided during stage 2 discussions [4] that LMUs will not be specified for REL9. To our understanding, the main reason for this decision was to save time, but there is no known technical reason to preclude LMUs specification in future release. In addition, UTDOA was not part of the evaluated/discussed positioning methods during this RAN2 decision.

We propose that RAN2 response to RAN1 will indicate:

· LMUs will not be specified in REL9. Therefore, LMUs can communicate via eSMLC through proprietary interfaces only in REL9.

· There is no technical reason known today, why LMUs could not communicate with each other via eSMLC (LPPa) or directly via X2 interface in release 10. The benefits\trade-offs of communicating via LPPa vs. X2 interface can be analyzed during REL10 discussions.

3.4 SPS configuration limitations

Question #4: RAN2 is kindly asked to provide their view on the limitation of RAN1 studies for UTDOA to VoIP with SPS configuration only.
As described in section 2, RAN1 studies assume that UTDOA positioning will be done using UL SPS resource blocks. High accuracy UTDOA positioning is primarily targeted for control plane (emergency call) locations. As emergency calls (or any VOIP) are guaranteed bit rate services, SPS is likely to be configured by the eNB in order to carry the voice call data traffic (payload).

In case the eNB supports voice calls without SPS, it still has to dynamically allocate every period (20 msec for example) guaranteed bit rate RBs that can be used for UTDOA as long as these resources are persistent.

Regarding non-guaranteed bit rate services (user plane locations), it is clear that only dynamic RB allocation maybe used by the eNB. If an SPS configuration does not exist when a UTDOA position request is received, the eNB can reject the request.

To summarize:

· Using SPS configuration for UTDOA, limits using this positioning method for control plane locations or user plane locations where VOIP or other guaranteed bit service application exists.

· The limitation can be handled in the eNB by rejecting location requests in case there is no SPS configuration active.
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