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1
Introduction
In this paper we discuss a solution for a better mutual understanding between E-UTRAN and E-SMLC for the allocation of SRS resources for UTDOA positioning purposes by introducing the concept of SRS preconfiguration. This will ease the expectations at the E-SMLC as to what it can get from E-UTRAN when requesting SRS configuration information from the E-UTRAN.
2
Background
The Network-based positioning support for LTE work item [2] in Release 11, introduced the UTDOA positioning method for LTE [1]. UTDOA positioning method is an uplink network-based terrestrial positioning method that relies on the Location Measurement Units (LMUs) performing UL timing measurements using the UL SRS transmissions from the UE. In LTE system SRS is traditionally used for uplink sounding. The E-UTRAN may configure the UE to transmit periodic SRS of varying characteristics (allocation in frequency, time, used sequence etc.) in order to be able to determine the uplink channel quality for the purposes of uplink scheduling and link adaptation. When the E-SMLC decides to determine the position of a UE using UTDOA positioning method the E-SMLC has to request the E-UTRAN to allocate SRS resources for the UE, and get the SRS configuration parameters associated with the SRS resources allocated to the UE from E-UTRAN, select a set of LMUs, communicate the SRS configuration parameters to the selected LMUs, ask the selected LMUs to measure the UL relative time of arrival of the SRS reference signal and use those measurements to calculate the location of the UE. The E-SMLC determines the SRS bandwidth needed for a particular UTDOA positioning transaction and request the E-UTRAN to allocate a certain SRS bandwidth. The accuracy and speed of UTDOA positioning is dependent on the SRS bandwidth seen by the LMUs when performing UL measurements. Please see [1] for details of high level operation of UTDOA positioning and signalling exchanges among E-SMLC, E-UTRAN and LMU.
3
SRS allocation for LTE UTDOA positioning
3.1
Uplink Information Request and Delivery Procedure
The Information Request procedure for UTDOA positioning is used by the E-SMLC to obtain measurement results from the LMU which it uses to calculate the position of a UE. To do this, the E-SMLC indicates to the serving eNodeB the need to configure the UE to transmit SRS signals and receives the target UE SRS configuration data from the eNodeB. 

Figure 1 shows the messaging between the E-SMLC, the LMU and the serving eNodeB to perform this procedure.


[image: image1.emf]E-SMLC

Serving 

eNB1

LPPa PDU ( Information Request)

(2)

(1)

LPPa PDU ( Information Response)

(3)

 LMU

eNB determines UE SRS

resources

eNB configures UE with SRS 

resources (RRC)

(5)

SLm (Type: Measurement Request)

(4)

E-SMLC selects list of 

LMU sites

SLm ( Type: Measurement Report)


Figure 1 Uplink information request procedure
1.
The E-SMLC sends an Information Request message indicating to the eNodeB the need to invoke periodic SRS for target UE.

2.
The eNodeB determines the resources to be allocated for the UE and sends an Information Response to the E-SMLC that includes the allocated resources and the associated parameters. The eNB may decide (e.g., in case no resources are available) to configure no resources for the UE and report the empty resource configuration to the E-SMLC.

3.
If in step 2 the eNodeB determines that resources will be allocated, the eNodeB then allocates the resources to the target UE.

4.
The E-SMLC selects a set of LMUs to be used for the UTDOA positioning and sends a measurement request with the SRS configuration to each one of them (via SLm).

5.
LMUs report back to E-SMLC the uplink measurement reports.

3.2
Challenges in SRS allocation for UTDOA positioning
Using SRS for UTDOA positioning purposes (say, ‘UTDOA SRS transmissions’) is somewhat conflicting with using ‘normal SRS transmissions’ for purposes of uplink channel sounding (i.e. for UL scheduling and link adaptation purposes) in the serving eNodeB. Typically the eNodeB allocates each active UEs in the cell with SRS, and the SRS need to be allocated in such a way that they do not collide with each other among the UEs that are allocated with SRS so that the eNodeB can separate users from each other.

The SRS allocation for UTDOA purposes needs to be coordinated between the eNodeB controlling the UE and the LMUs responsible for the UTDOA measurements in such a way that the UTDOA SRS transmissions and the normal SRS transmissions can coexist without conflicts or collisions. 

Since the accuracy of UTDOA positioning may be expected to improve with increased SRS bandwidth and more frequent transmission periodicity for UTDOA SRS transmissions it is understandable that E-SMLC would prefer  the maximum possible SRS bandwidth and shortest possible periodicity with the information request procedure described in Section 3.1 but what SRS bandwidth and periodicity the E-SMLC gets is based on eNodeB decision depending on SRS allocation among UEs in the serving cell. If the eNodeB were to allocate UTDOA SRS transmission for full system bandwidth and minimum periodicity it limits the SRS configuration flexibility for the eNodeB when configuring different users in the cell for SRS transmissions. In the SRS/UTDOA context when the eNodeB is sharing the cell’s SRS resources among the UEs in such a way that collisions do not occur, it may be problematic to have E-SMLC request e.g. a SRS bandwidth equal to the full uplink bandwidth of the cell for a subset of UEs without any regard to the SRSs already allocated in the cell. So the E-SMLC is not fully aware of how much SRS resources it can get from the eNodeB for a given UTDOA positioning transaction.
3.3
A compromise approach to SRS allocation for UTDOA positioning
Given the challenges explained in Section 3.2 it would be nice to have some sort of approach where the eNodeB tries its best to allocate the maximum possible resources for UTDOA SRS transmissions without losing its SRS allocation flexibility but, at the same time, provides the E-SMLC a degree of a-priori knowledge of the SRS configuration that the E-SMLC can expect from the eNodeB. One way to achieve this is to divide the set of SRS configurations parameters in to two:
1)
One set of SRS parameters that are suitable for pre-configuration in the E-SMLC and eNodeB that are known to both E-SMLC and eNodeBs ahead of any positioning transaction, say, at deployment time (OAM configured) or through dynamic negotiation between the E-SMLC and eNodeBs 
2)
Second set of SRS parameters (say, dynamic SRS parameters) that must be absolutely decided by the serving eNodeB at the time of a positioning transaction and signalled to E-SMLC.
The preconfigured SRS parameters need not be signalled in Information Response message from eNodeB to E-SMLC if it is configured by OAM but dynamic negotiation of preconfigured SRS parameters require new signalling between E-SMLC and eNodeB. In either case the preconfigured SRS parameters are stored at both the E-SMLC and eNodeBs. Parameters that are system specific, such as uplink bandwidth and cyclic prefix would be natural to be pre-configured. Perhaps more importantly generic SRS parameters such as SRS bandwidth and periodicity could be pre-configured.

The second set of dynamic SRS parameters could be SRS parameters specifically related to separating SRS transmissions of different users from each other would be decided at the time the UTDOA positioning transaction is taking place. Such parameters would be related to SRS timing offset (SRS Subframe offset of SRS configuration index), frequency domain position and cyclic shift of the SRS sequence.
The eNodeB is responsible to combine the preconfigured SRS parameters and the dynamic set of SRS parameters and configure the UE for SRS transmissions. The eNB could provide the full set of SRS parameters for E-SMLC to relay to the LMUs, or it could provide just the dynamic set of SRS parameters for E-SMLC.
The following figure summarizes this new approach for SRS allocation for UTDOA positioning.
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Figure 2 SRS allocation using the SRS preconfiguration approach
Proposal: We propose a new approach for SRS allocation for UTDOA positioning. We propose that the SRS configuration parameters provided by E-UTRAN be split in to a generic set of SRS parameters, preconfigured at the E-SMLC and eNodeB, and a dynamic set of SRS parameters, that are dynamically allocated by the eNodeB, for SRS allocation for UTDOA positioning.

4
Conclusion
In this paper we have described a solution for handling the SRS allocation for UTDOA positioning purposes that allows the E-SMLC to have a better idea of what to expect from E-UTRAN for SRS allocation while still allowing SRS configuration flexibility at the E-UTRAN. We propose the following:

Proposal: We propose a new approach for SRS allocation for UTDOA positioning. We propose that the SRS configuration parameters provided by E-UTRAN be split in to a generic set of SRS parameters, preconfigured at the E-SMLC and eNodeB, and a dynamic set of SRS parameters, that are dynamically allocated by the eNodeB, for SRS allocation for UTDOA positioning.

References

[1] 3GPP TS 36.305 Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN
[2] R2-101446 Network-Based Positioning Support for LTE
[3] 3GPP TS 36.214 E-UTRA Physical layer Measurements
_1401961632.vsd
E-SMLC


Serving eNB1


LPPa PDU ( Information Request)


(2)


(1)


LPPa PDU ( Information Response)


(3)


 LMU


eNB determines UE SRS resources


eNB configures UE with SRS resources (RRC)


(5)


SLm (Type: Measurement Request)


(4)


E-SMLC selects list of LMU sites


SLm ( Type: Measurement Report)



