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9.8
Positioning Accuracy Enhancements for LTE

(LCS_LTE_acc_enh-Core; leading WG: RAN2; REL-15; started: Mar. 17; target: Jun. 18: WID: RP-171508)

Time budget: 1 TU

Documents in this agenda item will be handled in a break out session

9.8.1
Organisational

Including incoming LSs, rapporteur inputs, running CRs
R2-1709678
Reply LS on encrypting broadcasted positioning data (S3-172134; contact: Ericsson)
SA3
LS in
Rel-15
LCS_LTE_acc_enh-Core
To:RAN2
Cc:SA2

· Noted

R2-1709558
Updated work plan for UE Positioning Accuracy Enhancements for LTE work item
Nokia, Nokia Shanghai Bell
discussion
Rel-15
LCS_LTE_acc_enh-Core

· Noted
9.8.2
GNSS positioning enhancements

RTK payload transmission, transparent or not? Supported RTK techniques, SSR, VRS, PPP, etc? The details on the support of UE based and UE assisted; The details about unicast and broadcast of RTK assistance data;
RTCM signalling

R2-1708518
Comparison of Options for RTK Support in 3GPP
Qualcomm Incorporated
discussion
Rel-15
LCS_LTE_acc_enh-Core

Based on the discussion and comparison of the two Options for supporting RTK in 3GPP above, it is proposed that RAN2 commence with the specification work for Option 2 ("LPP A-GNSS Approach"). The work can be done in two phases, for example: […]

R2-1709546
Discussion on RTK assistance data payload
Huawei, HiSilicon, Deutsche Telekom
discussion

Proposal1: The corrections data shall be transmitted as a transparent RTCM payload. 
Proposal2: Support of multiple instances of RTCM messages in SIB.
Above 2 documents discussed jointly

· Ericsson ask what exactly is meant by “transparent”
· DT: means that we do not re-encode all the messages in ASN.1, to carry the RTCM signalling as a payload

· Ericsson wonder how the other procedures such as UE capability, positioning information, would be handled.  DT clarify they would not be part of the transparent container.

· Ericsson foresee a large task for the UE to understand which parts of the transparent container it needs.

· DT think it would be possible to have some kind of header but not import the full messages into our ASN.1, to provide some assistance for the UE to read the message. The header could be outside the transparent container.  So some part of the RTCM signalling would still need to be represented in ASN.1.

· Ericsson wonder about how much involvement from the location server in the contents of the RTCM messages e.g. for different services, different satellite systems, etc.

· DT would not assume it is fully transparent to the server, they are thinking more of the radio perspective.

· Ericsson wonder if we would send multiple requests for separate services, or send one request and have to decode which part of the response applies.

· Nokia consider that the E-SMLC and eNB would not have to understand the data fields of the RTCM message but only serve as transport through broadcast means.

· Qualcomm think what is meant in the HW/DT paper by “transparent” is just the encoding, i.e. the content of the OCTET STRING would be encoded with an RTCM encoder instead of ASN.1 encoder.  They think assistance data request, UE capability etc. are being ignored in the transparent approach.
· Nokia think the transparent approach is primarily for UE-based.  Since we agreed to have UE-assisted also, does the E-SMLC need to understand some of the assistance data?

· Nokia wonder about the impact on testing efforts.  For option 2 they assume RAN5 would have to define test cases for the contents.

· DT ask about the SSR situation if we go with option 2.  If we don’t want to include all the ongoing work of another SDO, how do we do the re-encoding?

· QC see rather that option 1 has difficulty supporting SSR, because you have to wait until the spec is available and the other messages e.g. assistance data request would have to be touched for compatibility.  With option 2 it is under our control when and how we move forward with SSR/PPP.

· Nokia think with option 2 we would standardise the SSR methods fully under 3GPP.  Under option 1, SSR is supported only as far as RTCM completes the SSR work, otherwise it depends on proprietary messages.

Option 1: transparent container (RTCM encoded GNSS assistance data) – 6 

Option 2: LPP A-GNSS approach (ASN.1 encoded GNSS assistance data) – 5
· Qualcomm think we should defer the decision while we continue with the other work, and the encoding will come clear.

· Nokia are sceptical that we can proceed without making this decision.  Option 2 may require us to discuss the scope of the methods to be supported.  Maybe we could wait one more meeting but we need to make progress.

· DT agree this is an important decision.  It could be raised to the plenary.
· Huawei and Nokia suggest email discussion.

[LTE][99#xx] RTK assistance data encoding (Huawei)

To finalise the pros/cons of the two options and try to reach a consensus for one, considering the longer term concerns as well as Rel-15.  Start from the table in R2-1708518.


Deadline: for next meeting

· Nokia wonder if the transparent approach would have specific supported methods or be completely agnostic.
· Ericsson think there could be an initial phase of limited support, followed by changing over to a more agnostic approach in a non backward compatible way.  So it can be good to support some backward compatibility for this kind of development.

· Nokia note the HW/DT proposal included multiple containers.  We haven’t discussed the message size and segmentation but it appears there would be multiple instances with different sized messages.  So there could be some complexity.

R2-1709404
GNSS augmentation via cellular networks for accurate positioning
Ericsson
discussion
Rel-15

SSR/PPP support

R2-1709559
RTK GNSS positioning enhancement
Nokia, Nokia Shanghai Bell
discussion
Rel-15
LCS_LTE_acc_enh-Core

· Nokia think the picking and choosing of P3 may not be needed for the container approach.  Qualcomm agree for the broadcast portion but for the UE request and the unicast delivery it cannot be transparent.

· DT think these proposals still depend on the decision about encoding.

· Qualcomm and Ericsson are fine with the proposals.

· Huawei think we should support SSR message types.  Qualcomm point out this cannot be supported for version 10403.3.

· Nokia agree.  The only way SSR can be supported with this version is through proprietary messages.

· DT think the container approach gives the flexibility to support early deployment.

· Ericsson think we could agree P1-P3 as a baseline and still be open to SSR in addition.

· ESA are fine with P3 and note that Galileo and BeiDou are supported in the MSM messages.
Agreements:

1: Use the RTCM Standard 10403.3 OSR message types and data fields to support network RTK. 

2: VRS should be considered as a viable network RTK technique implemented using SIB broadcast. 

3: Support at least the following RTCM message types:

- Observation message types using MSM definitions (1071 – 1127).

- Station Coordinates messages (1006).

- Receiver and Antenna Descriptors (1033).

- GLONASS code-bias information (1230).

- MAC Network RTK messages (1014, 1017, 1030, 1039, 1031).

- FKP Network RTK messages (1034, 1035).
These agreements comprise a baseline and additional support can be discussed.
R2-1709406
On support of SSR and PPP
Ericsson
discussion
Rel-15

R2-1708646
Discussion on State Space RTK Corrections
u-blox AG
discussion
Rel-15

Phase measurements

R2-1708520
UE Measurements for RTK
Qualcomm Incorporated
discussion
Rel-15
LCS_LTE_acc_enh-Core

· Wait on P1 for RAN1 and to give companies a chance to check the RAN1 definition
2: 
Extend the currently 8-bit GNSS-SignalID in LPP to 32-bits with the mapping defined in [12].

3: 
Extend the ADR measurement report in LPP from currently 25-bits to 29-bits, with resolution of 2-10 meters (INTEGER(0..536870911)).

4:
Add an adrRMSerror field to the GNSS measurement report in LPP [5] defined as "RMS error of the continuous carrier phase" (INTEGER(0..127) with resolution 2-10 meters).

5:
Extend the codePhase measurement report in LPP [5] from currently 21-bits to 24-bits (INTEGER(0.. 16777215) with 2-24 milli-seconds resolution.
Will be captured in stage 3
R2-1709408
UE assisted RTK GNSS measurements 
Ericsson
discussion
Rel-15

· Ericsson think we need to discuss how to ensure the ADR measurement gives sufficient information for ambiguity resolution.
· Qualcomm agree with P2.
2     To add “adr” sign to allow the full range of carrier phase measurement direction. 

4     To send an LS to RAN1 and RAN4 on the carrier phase measurement agreements.
[CB 500] LS to RAN4 Cc: RAN1 on the measurement agreements (Nokia, R2-1709755)
UE-based RTK

R2-1709548
Discussion on unicast RTK positioning
Huawei, HiSilicon
discussion

· Nokia wonder if we need the new procedure in P2.  The E-SMLC already has the ability to get the approximate location of the device.

· Ericsson agree with Nokia and wonder if “procedure” is what is meant.  The position does not need to be very accurate.

· Huawei agree the existing message can be used to get the UE’s location.  They want to check if the legacy mechanism can be reused.  “New procedure” may not be needed.

· Qualcomm: all the methods today require an approximate location, so this is an existing feature already.  Intel agree.

· LG wonder if the UE and network both support UE-assisted and UE-based, who decides?

· Huawei indicate the decision is at the E-SMLC and P1 just provides the UE capabilities.

· Qualcomm ask if RTK would be a new method under these proposals, or is it a GNSS positioning method?

· Ericsson think P1 doesn’t add to the existing UE-based/UE-assisted support.

· Leave details for stage 3.
· Noted
9.8.3
Support for IMU positioning
The details of IMU raw data; the sceanrio and benefits on how to use IMU raw data;
Use cases and measurements

R2-1708521
IMU positioning
Qualcomm Incorporated
discussion
Rel-15
LCS_LTE_acc_enh-Core

· Ericsson emphasise it’s important that these measurements be referenced to a well-defined coordinate system.

· Nokia ask how the UE trajectory would be quantised/reported.  Qualcomm think a series of location estimates would be possible, but a base location and a series of deltas would be more efficient.  The details can be discussed.
· Huawei wonder if we need more primary measurement results.  E.g. number of steps may be the right measurement for a pedestrian use case.

· Nokia ask how the duration is calculated.  What are the reference points?

· Qualcomm: for OTDOA e.g., it could be the first and last SFN of the measurements.

· Qualcomm think one use case is to inform the server that the UE is moving during a positioning session, and the duration of positioning is helpful in that case.

· Huawei think additional primary measurements may be needed in between positioning sessions e.g. in case the GNSS signal is lost.

· Intel agree sensors may be used to fill in the gap when a primary positioning method is lost.  So we should be cognizant of this use case.

· Ericsson think the data representation will need to be discussed.

· Nokia think some of these use cases are good and are open to discuss as long as the signalling is not very intensive.  But we have to look at the specifics.

· Related contributions are invited for the next meeting.

Proposal:
Enhance LPP to enable a UE to provide information to an E-SMLC concerning movement of a UE during a location session. Minimally support for items 1-4 in section 4 is proposed for OTDOA. However, item 5 can be considered for OTDOA as well as application of items 1-4 (or 1-5) to other position methods.
1. Duration of positioning;

2. Average velocity of a UE during positioning; 

3. Change in velocity of a UE during positioning;

4. Timestamp for each measurement provided by a UE;

5. UE trajectory (e.g. sequence of relative locations with timestamps).

R2-1707994
Discussion on  IMU positioning
ZTE Corporation
discussion

· LG ask what is the benefit if the UE indicates that the IMU was used in the UE-based case.  ZTE think it can affect the quality of the estimate.
· QC think there is a confusion between UE-based and standalone.  The server automatically knows if UE-based has been used but it can be unclear when standalone is used since the server just asks for a location.

· NextNav think the point could be that you have an IMU-based Provide Location Information.

· ZTE want to be sure that all modes are considered.

· LG agree with NextNav.  P2 and P3 may not be necessary in this light.  ZTE think P2 is still needed.

· Nokia think P3 is aligned with the QC paper above.  We can look at details before taking a final agreement.

· Intel have some reservations about P3.  They think the IMU sensors should report raw measurements rather than computed values.

· Huawei think the problem for IMU is that it accumulates, so one-shot reporting may not make sense.  The question is whether the filter is in the server or in the UE.  Also RAN4 test support could be needed to make the measurements robust.  It’s difficult to determine the positioning error on the server side.

· Qualcomm have a similar view.  We need to make sure we report useful measurements and it’s not clear that the raw measurements are useful to the server.  The sampling rate can be 200 Hz and will we send 200 messages per second?

· Intel clarify they envision some processing at the UE.  So a UE should not be computing velocity and displacement, rather sending acceleration information.

· ZTE agree with Huawei and QC.  The amount of reporting for raw data could be very large and require high frequency reporting.

· Ericsson emphasise the need for a coordinate system.  It is a combined effort to process these measurements into a relative displacement.
Proposal 1: Due to the feature of IMU, IMU positioning should be considered as the view of hybrid positioning including IMU.

1. For the UE-assisted mode, IMU measurements or location information need to be reported to the network side; 

2. For the UE-based mode, adds report Information indicating that IMU as method has been used to enhance the positioning calculation;

3. For the standalone mode, adds report Information indicating that IMU as method has been used to enhance the positioning calculation.
Proposal 2: For UE-assisted, IMU positioning should measure and report the velocity, orientation, and relative position of two measurement intervals of device.
Proposal 3: IMU should be included in LPP elementary messages, such as Request and Provision of Capability and Location Information and Assistance Data.
R2-1709378
Introduction to sensor based positioning enhancements
Sony Europe Limited
discussion
Rel-15
LCS_LTE_acc_enh-Core
R2-1709402
IMU positioning support over LPP
Ericsson
discussion
Rel-15

TP/CR/draft LS

R2-1709159
IMU sensor based positioning
Intel Corporation, Ericsson, Sony
discussion
LCS_LTE_acc_enh-Core

R2-1709409
IMU positioning support over LPP
Ericsson
CR
Rel-15
36.355
14.2.0
LCS_LTE_acc_enh-Core
0186
B

R2-1709410
draft LS on describing acceleration as a universal GAD 
Ericsson
discussion
Rel-15

Not available

R2-1709160
Detailed signaling for IMU sensor based positioining
Intel Corporation
discussion
LCS_LTE_acc_enh-Core

9.8.4
UE-based OTDOA positioning
What additional assistance information is required? Note, as second priority
R2-1707995
Discussion on UE-based OTDOA positioning
ZTE Corporation
discussion

R2-1708523
Introduction of UE-Based OTDOA Positioning
Qualcomm Incorporated
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1708525
Introduction of UE-based OTDOA Positioning
Qualcomm Incorporated
draftCR
Rel-15
36.355
14.2.0
LCS_LTE_acc_enh-Core
B

R2-1709276
Consideration on UE-based OTDOA positioning
LG Electronics Inc
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1709549
Discussion on OTDOA positioning
Huawei, HiSilicon
discussion

9.8.5
Broadcasting of assistance data
SIB design for the tranmission of A-GNSS, RTK and, as second priority, UE-based OTDOA assistance information. Encryption of assistance data broadcasting (SA3 input is needed);
Encryption

R2-1709400
Encryption of positioning broadcast information
Ericsson
discussion
Rel-15

R2-1709412
draft LS on encrypting broadcasted positioning data
Ericsson
discussion
Rel-15

\SIB design and broadcast framework

R2-1708539
Broadcast of Positioning Assistance Data
Qualcomm Incorporated
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1708994
The positioning assistance data broadcasting
CMCC
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1709424
Positioning assistance data broadcasting
Ericsson
discussion
Rel-15

R2-1708647
RTK Corrections Distribution
u-blox AG
discussion
Rel-15

R2-1709547
Discussion on the broadcasting of assistance data
Huawei, HiSilicon
discussion

Not available

R2-1709413
draft LS on provisioning of positioning assistance data via LPPa for broadcast 
Ericsson
discussion
Rel-15

Comeback on Friday

[CB 500] R2-1709755
Draft LS on UE GNSS RTK measurement for high accuracy positioning
Nokia
LS to RAN4 Cc: RAN1
Email discussion
[LTE/Positioning][99#xx] RTK assistance data encoding (Huawei)

To finalise the pros/cons of the two options and try to reach a consensus for one, considering the longer term concerns as well as Rel-15.  Start from the table in R2-1708518.


Deadline: for next meeting
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