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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-172313)

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

Including output of email discussion [99bis#56][LTE/Positioning] Running LPP CR (Qualcomm)

Workplan

R2-1803641
Updated work plan for UE Positioning Accuracy Enhancements for LTE work item
Nokia, Nokia Shanghai Bell
discussion
Rel-15
LCS_LTE_acc_enh-Core

Additional TUs for RAN3 have been added.  No other major changes.
LSs

R2-1801710
LS on encrypting broadcasted positioning data and LS on provisioning of positioning assistance data via LPPa for broadcast C1-180643; contact: Qualcomm)
CT1
LS in
Rel-15
LCS_LTE_acc_enh-Core
To:SA2
Cc:RAN3, RAN2, CT4, SA3

RAN2 in Cc:

· Noted
R2-1801744
Response to LS on encrypting broadcasted positioning data and LS on provisioning of positioning assistance data via LPPa for broadcast (S2-179617; contact: Qualcomm)
SA2
LS in
Rel-15
LCS_LTE_acc_enh-Core
To:RAN2, CT1, CT4, SA3
Cc:RAN3

· Will reply under the broadcast agenda item

· Noted

· Email discussion to converge on a reply.  Deadline for next meeting (Qualcomm) [CB]

R2-1801750
Reply LS on encrypting broadcasted positioning data (S3-173439; contact: Ericsson)
SA3
LS in
Rel-15
LCS_LTE_acc_enh-Core
To:RAN2
Cc:RAN3, SA2

· Related contributions, will reply under the broadcast agenda item
· Noted

Organisational and running CR
R2-1802689
Report of email discussion [99bis#56][LTE/Positioning] Running LPP CR
Qualcomm Incorporated
discussion
Rel-15
LCS_LTE_acc_enh-Core

· Noted
R2-1802690
Running LPP CR for RTK GNSS positioning
Qualcomm Incorporated
draftCR
Rel-15
36.355
14.4.0
B
LCS_LTE_acc_enh-Core

Baseline for further work.  No attempt to endorse at this stage.

· 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;

Including output of email discussion [99bis#57][LTE/Positioning] Future phase support of SSR (u-blox)

Discussion of running CR
R2-1803284
Considerations on Stage 3 Running CR for LPP
ESA
discussion
Rel-15
LCS_LTE_acc_enh

Agreements:

1. ReceiverAndAntennaDescription-r15 to become AntennaDescription-r15 and to be formed of two fields, namely antennaDescriptor and antennaSetupID. In addition, the IGS naming convention should be mentioned in the IE description.

2. Support provision of sub-sets of MSM7 by making optional/conditional the appropriate fields (integer milliseconds and range rate) in GNSS-RTK-Observations IE.
3. Add antenna height field to GNSS-RTK-ReferenceStationInfo IE as an optional field.

4. Use GNSS-SignalID as a replacement for signal-and-tracking-mode-ID.
5. Extend GNSS-SignalID rather than changing the legacy signals.
· QC ask if the purpose is just to provide the phase offset to the UE, why not just add a field for that rather than assume the complexity of the antenna description?
· ESA think we could define a field for phase centre offset, but there would need to be a database for all the different antenna models for corrections.
· Ericsson ask if it would be possible in LPP or by reference to provide a clear reference to the antennas.  ESA clarify that the naming follows IGS convention and there is no ambiguity.
· QC wonder what happens if a reference station is set up to use an antenna type that the UE does not know; where would the UE get updated information?  ESA: two options, one where the UE does nothing and relies on the service provider with a naming descriptor of “null antenna”; the other where the UE is expected to apply the corrections based on knowing the setup of the reference station.  If neither option is available the UE just has worse errors.
· Ericsson understand that the names of the antennas are listed but the characteristics are not, and need to be gathered from somewhere.  ESA consider the IGS antenna models are the repository of the needed information.  They think translating all these antenna models to LPP would be excessive work.
· Ericsson are fine with the proposal if a reference can be included in 36.355.  ESA indicate the IGS models are already referenced.
Proposal 2. To support provision of sub-sets of MSM7 by making optional/conditional the appropriate fields in GNSS-RTK-Observations IE. 
· QC: which subsets?

· Ericsson think we need to consider the case that this information comes from outside the E-SMLC.  The different MSM variants may come to the E-SMLC for encoding and we need to support them all.

· ESA consider that e.g. ESM1 is not likely to be needed.  We don’t need to support all subsets.  A minimum starting point would be MSM3 which is ~1/2 the size of MSM7.

· Nokia think we agreed to support all the MSM messages and this is just a question of implementation in the ASN.1.  Clarify that the “subsets” are lower MSM message numbers, not picking and choosing fields.

· QC think the implementation of this agreement would just require making all the fields in the observation message optional.

· Ericsson think some cases could be handled by delta encoding e.g. MSM4 and 5.

· ESA think the integer milliseconds could be made optional, and then the mandatory fields would map to MSM3

· QC think the range rate also needs to be optional.

· Ericsson understand that this would leave us with MSM3 as a minimum. QC confirm and think this is OK; the lower MSM messages are just differential GPS.

· Ericsson think you might want to broadcast the reduced assistance data, but QC think this can be done with legacy assistance data.
Proposal 3. Add antenna height field to GNSS-RTK-ReferenceStationInfo IE since this IE is used as specified for  RTCM message type 1006, not RTCM message type 1005. 

Proposal 4. To use GNSS-SignalID as a replacement for signal-and-tracking-mode-ID.

Proposal 5. To use GNSS-SignalID for the FFS in signal-and-tracking-mode-ID.
· ESA clarify that adopting P4 would resolve the FFSs.
Proposal 6. If changing the existing GNSS-Signal ID will affect the backward compatibility, we believe the GNSS-SignalID should not be modified and left as is. Additionally, a note explaining potential dupplications could be added after the GNSS-SignalID.
· QC think changing the legacy definition is dangerous.  Historically we didn’t have the finer granularity of signals.  Prefer to keep the legacy signal entries and add new ones on top of it.
R2-1803395
Comments on Running LPP CR for RTK Positioning
Qualcomm Incorporated
discussion
LCS_LTE_acc_enh-Core

Agreements:

RAN2 should define the details of the new GAD shapes and provide the RAN2 recommendation to SA2 for inclusion in TS 23.032.
Add additional horizontal and vertical accuracy fields to the QoS IE with finer resolution. The definition/accuracy-code should be the same as for the new GAD shapes in TS 23.032 (Proposal 1).

Add a unit field to the ResponseTime and ResponseTimeNB IEs, applicable to both, time and responseTimeEarlyFix to indicate a time resolution of 10 seconds, together with corresponding capabilities.

Add an additional entry to the LocationSource IE to indicate whether HA GNSS has been used by the target device or not.  Granularity of the flag is FFS.

Add a new ha-gnss-Modes field to the IE A-GNSS-ProvideCapabilities to indicate to the location server the HA GNSS mode(s) supported by the target device.

The reference station IDs need to be unique.  FFS how to do it.

Add the epoch time (GNSS-SystemTime) to the IE GNSS-RTK-Observations.

Proposal 1:
Define new "High Accuracy GAD Shapes" in TS 23.032.

· This is an SA2 spec; we can make recommendations to them.

Proposal 2:
RAN2 should define the details of the new GAD shapes and provide the RAN2 recommendation to SA2 for inclusion in TS 23.032.

· Nokia want to avoid having new shapes defined in a different place.

· Ericsson wonder about the details; would we use the LPPe definitions?  Qualcomm used LPPe as a baseline but we can work on the details.

· Nokia think we can work on the details offline

· => Email discussion to finalise the shape recommendations (Nokia).  Deadline for next meeting. [CB]
Proposal 3:
Add additional horizontal and vertical accuracy fields to the QoS IE with finer resolution. The definition/accuracy-code should be the same as for the new GAD shapes in TS 23.032 (Proposal 1).

· Agreed
Proposal 4:
Add a unit field to the ResponseTime and ResponseTimeNB IEs, applicable to both, time and responseTimeEarlyFix to indicate a time resolution of 10 seconds, together with corresponding capabilities.

· Agreed
Proposal 5:
Add an additional entry to the LocationSource IE to indicate whether HA GNSS has been used by the target device or not.
· ESA wonder if a distinction is needed between different forms of HA GNSS e.g. RTK vs. PPP.

· Qualcomm think it’s not clear what all the possible forms would be.

· FFS whether finer granularity is needed in this flag.
Proposal 6:
Add a new ha-gnss-Modes field to the IE A-GNSS-ProvideCapabilities to indicate to the location server the HA GNSS mode(s) supported by the target device.

· QC clarify for UE-based mode, we don’t have a capability that would indicate whether the UE supports RTK or not.

· => Agreed
Proposal 7:
The following fields in IE GNSS-RTK-Observations should be optional present:
rough-phase-range-rate-r15
fine-PhaseRangeRate-r15
· Already covered
Proposal 8:
Add a Provider Name character string to the GNSS-ReferenceStationID and extend the value range for the referenceStationID field.
· Ericsson are not sure if it needs to be universally unique.  It needs to be unique at the time of usage but reuse over large areas may be OK.
· QC think the RTCM specification is clear that the reference station names must be unique within the whole network and not subject to change.
· Ericsson wonder if there is a need to define the character strings so they are globally unique.  Qualcomm think we could discuss possible approaches e.g. the PLMN ID.

· Nokia think if you use the PLMN ID you are assuming the reference stations are part of a PLMN.  It could be a completely separate third party network.  QC agree but from the UE point of view it doesn’t matter; it gets information from the serving PLMN.

· Ericsson agree that PLMN ID would be unfortunate.

· Nokia think we can acknowledge the problem and discuss a solution.

· => We acknowledge that the reference station IDs need to be unique.  FFS how to do it.
Proposal 9:
A positive sign of the ADR measurement should indicate that the satellite is moving away from the target device; a negative sign should indicate that the satellite is moving towards the target device.

· Ericsson prefer the opposite sign convention.
· => FFS
Proposal 10:
Add the epoch time (GNSS-SystemTime) to the IE GNSS-RTK-Observations.
R2-1803453
On remaining issues of GNSS RTK information via LPP
Ericsson
discussion
Rel-15

Agreements:

Remove antennaSerialNumber, receiverTypeDescriptor, receiverFirmwareVersion, receiverSerialNumber.  antennaDescriptor and antennaSetUpID were previously agreed to be included in the AntennaDescription structure; FFS whether to keep them.
Add reference station uncertainty fields in the assistance data as OPTIONAL fields.
Add a stage-2 definition to describe the subnetwork concept.

Add a clarifying text in stage 2 to refer to the RTCM definitions of signal generations.
Remove ssr-ProviderID/ssr-SolutionID from LPP (pending future decisions on SSR).

Confirm the introduction of the periodic assistance data via LPP for the GNSS RTK assistance data.

P2: Clarify the HighAccuracy3Dposition IE cep field definition according to the suggested text proposal.
P3: Change the HighAccuracy3Dposition altitude field to OPTIONAL.
· Qualcomm think this relates to the details of the shapes.
· In scope for the email discussion on shapes.
P5: Do not add the descriptive fields antennaDescriptor, antennaSetUpID,(all values except 0), antennaSerialNumber, receiverTypeDescriptor, receiverFirmwareVersion, receiverSerialNumber unless their definitions and motivations are properly sorted out 

· ESA agree that many of these can be omitted but the antenna description and setup ID are meaningful and should be kept.
· ESA clarify the setup IDs come from the service provider.  Providing a value of 0 may result in applying the wrong model.
· Ericsson think the meaning needs to be clear.
· ESA think the cost of removing them could be a positioning error of a few decimeters.
· QC think this is an outdated way of handling the errors.  We could provide the phase offset in LPP or let the server correct.  They are OK to include the setup ID if a table of well-defined values exists.
· Remove antennaSerialNumber, receiverTypeDescriptor, receiverFirmwareVersion, receiverSerialNumber.  antennaDescriptor and antennaSetUpID are FFS.
P7. Fields with data possibly unavailable shall be OPTIONAL or conditional present, where omission is interpreted by the device as unavailable

· QC think this is similar to the descriptive antenna serial numbers.  If data are not available we cannot provide information.  But we can’t solve this by making the fields OPTIONAL because RTCM has a statement “lowest negative integer means data unavailable” for all signed integers, so it would mean making every signed integer OPTIONAL.

· The issue is real but FFS how to address it.
P8. Add definitions of Pseudorange, Phaserange, Phaserangerate etc to stage-2 36.305.
· ESA have a draft that includes the definitions.
· => Already in the current draft
P11. Add reference station uncertainty fields in the assistance data.

· ESA agree and think the fields should be OPTIONAL.

P16. Add an extended field description in LPP or a stage-2 definition to describe the subnetwork concept

· ESA agree and will add it in the next version.

· To be captured in the stage 2.

· Nokia observe this concept is in the reference RTCM standard.  ESA will summarise and refer to RTCM.
P17. Add a clarifying text in stage 2 to refer to the RTCM definitions of signal generations.
· ESA will capture it in stage 2.
P18. Reuse the RTCM definition and value range of the network ID.

· QC think this is the same issue as the station ID and we need to think about how to make it unique.
· FFS; consider along with the station ID.
P20. Do not add ssr-ProviderID/ssr-SolutionID unless they have been properly defined and their needs have been clearly motivated 
· These fields are in the baseline now.
· To be removed pending decisions on SSR.
P21. Confirm the introduction of the periodic assistance data via LPP for the GNSS RTK assistance data. 
Stage 2
R2-1802710
Additional Stage-2 Considerations for RTK Assistance Data
Deutsche Telekom
discussion
Rel-15

R2-1803282
Draft Stage 2 CR for RTK and PPP positioning
ESA
draftCR
Rel-15
36.305
14.3.0
B
LCS_LTE_acc_enh

· Nokia suggest we go to email discussion for a baseline.

· => To be endorsed by email.  Deadline for next meeting (ESA) [CB]
R2-1803283
Additional observations on MAC and FKP
ESA
discussion
Rel-15
LCS_LTE_acc_enh

SSR email discussion
R2-1803142
Report of email discussion [99bis#57][LTE/Positioning] Future phase support of SSR
u-blox AG
discussion

9.8.3
Support for IMU positioning
The details of IMU raw data; the scenario and benefits on how to use IMU raw data;
Including output of email discussion [99bis#58][LTE/Positioning] Measurements for IMU positioning (Intel)

Email discussion

R2-1803411
Report of email Discussion [99bis#58][LTE/Positioning] Measurements for IMU positioning
Intel Corporation
discussion
Rel-15
LCS_LTE_acc_enh-Core

Proposal 1: Due to substantial signalling and lack of utility of raw IMU measurements, it is proposed that UE shall not signal the raw IMU measurements
Proposal 2: UE shall signal acceleration, velocity, displacement and timestamp to the location server. These measurements can be computed either using IMU sensors or from other sources like OTDOA. Since TS 36.355 already supports signalling of velocity and timestamp, additional signalling shall be defined for acceleration and displacement
· Nokia are not sure about the meaning of the “other sources like OTDOA”.  Intel think you can compute acceleration and displacement using OTDOA or other methods in addition to IMUs.

· Ericsson note there is already signalling support for some of these items, but the signalling design and report content still needs to be discussed.  Too soon to agree that only acceleration and displacement are needed.

· Qualcomm don’t think you can compute displacement with OTDOA unless you support UE-based OTDOA.

· => Support signalling of acceleration and displacement

· => Email discussion on movement model (Fraunhofer)

· Deadline for next meeting

· Email discussion on details of reporting acceleration and displacement (Sony)

· Deadline for next meeting
Proposal 3: The measurements and the signalling needed to support UE movement model shall be taken up as a separate discussion.  

· Qualcomm are not convinced you can separate the motion measurements from the positioning methods.  If we support the motion measurements we need to support them within the positioning method.  This is an issue of how to implement in LPP.

· Ericsson think you can separate them for reporting although there are benefits to linking them in the device.

· ZTE wonder why companies want to report acceleration if not for the movement model.  They have a related contribution.
LPP proposals for new measurements
R2-1803412
Signaling acceleration and displacement for IMU positioning in LPP
Intel Corporation
draftCR
Rel-15
36.355
14.4.0
LCS_LTE_acc_enh-Core

R2-1803397
Mitigating Movement of a UE during Positioning using IMUs
Qualcomm Incorporated
discussion
LCS_LTE_acc_enh-Core
R2-1711034
R2-1803452
Addition of a new positioning method based on additional sensors measurements
Ericsson
CR
Rel-15
36.355
14.4.0
0193
-
B
LCS_LTE_acc_enh-Core

R2-1803398
Running LPP CR for INS support
Qualcomm Incorporated
draftCR
Rel-14
36.355
14.4.0
B
LCS_LTE_acc_enh-Core

R2-1803413
LS to SA2 on describing acceleration and displacement
Intel Corporation
LS out
Rel-15
LCS_LTE_acc_enh-Core
To:SA2

Other topics

R2-1801966
Discussion on IMU positioning
ZTE Corporation
discussion
Rel-15

R2-1801972
Support IMU positioning
ZTE Corporation
draftCR
Rel-15
36.305
14.3.0
LCS_LTE_acc_enh-Core

R2-1801973
Supoort IMU positioning over LPP
ZTE Corporation
draftCR
Rel-15
36.355
14.4.0
B
LCS_LTE_acc_enh-Core

R2-1801974
Local NED coordinates frame for IMU positioning
ZTE Corporation
draftCR
Rel-15
23.032
14.0.0
B
LCS_LTE_acc_enh-Core

R2-1802312
Movement model based IMU positioning
Fraunhofer IIS
discussion
Rel-15

R2-1803140
Considerations on IMU positioning
Sony
discussion
Rel-15
LCS_LTE_acc_enh-Core

9.8.4
UE-based OTDOA positioning
What additional assistance information is required? Note, as second priority

R2-1801967
On UE-based OTDOA positioning
ZTE Corporation
discussion
Rel-15

R2-1802921
Consideration on UE-based OTDOA positioning
LG Electronics Inc.
discussion
Rel-15
LCS_LTE_acc_enh-Core
R2-1711689
R2-1803399
Introduction of UE-Based OTDOA Positioning
Qualcomm Incorporated
discussion
LCS_LTE_acc_enh-Core

R2-1803400
Draft CR 36.305: Introduction of UE-based OTDOA Positioning
Qualcomm Incorporated
draftCR
Rel-15
36.355
14.4.0
B
LCS_LTE_acc_enh-Core
R2-1711038
R2-1803631
Discussion on OTDOA positioning
Huawei
discussion

9.8.5
Broadcasting of assistance data
SIB design for the transmission of A-GNSS, RTK and, as second priority, UE-based OTDOA assistance information. Encryption of assistance data broadcasting (SA3 input is needed);
Ciphering
R2-1803385
Ciphering of Broadcast Assistance Data
Qualcomm Incorporated
discussion
LCS_LTE_acc_enh-Core

Proposal 1:
Adopt Solution [1] as described in [2].  (Reuse the LPPe ciphering solution.)
Proposal 2:
The ciphering solution can be completed by RAN2 and included in RAN2 owned specifications. No further work should be required in SA3. 
Proposal 3:
No subscription hierachy should be specified. 

· Ericsson see benefits to solution 2 e.g. minimising the number of keys for scalability and value in the subscription hierarchy.
· DT think the main advantage of option 2 is the reduced signalling.  Option 1 gives better flexibility.  They might want to give different accuracy to different groups of users.  They also are not sure if option 2 is at a mature stage in SA3 and so would prefer to go with option 1.
· Ericsson note the LS is clear that both solutions can work.
· Qualcomm agree there is a statement that option 2 can work but they think the description is not clear about the complete solution and it has to be developed by SA3.
· Nokia think it’s strange that we are debating security solutions in RAN2.  Suggest that we give feedback to SA3 in terms of any concerns with both solutions, and expect SA3 to take the final decision.
· QC think there is nothing on the ciphering for SA3 to do; both solutions reuse AES.  What we need to do is make the overall system work end-to-end.  They cannot design a broadcast solution for us because they don’t have the requirements.
· Ericsson think SA3 want to understand if we need multiple subscription levels, and we can discuss that and reply to SA3 with that part.
· DT think SA3 are expecting us to deliver a preference.  They think flexibility should be the main driver and prefer option 1.
· Ericsson think the operator should be able to define the subscription hierarchy and change it.
· DT wonder why we talk about “gold” subscribers, vs. just having different e.g. accuracy provided to different subscribers.
· QC think the “gold” subscriber also has access to lower data which creates charging problems.  The key hierarchy exists to solve different problems and doesn’t apply to our objective of providing different data to different subscribers.
· Nokia think if we expect a preference to be indicated to SA3 we should go to email to finalise the reply.
· => Email discussion to conclude and draft the reply to SA3.  Deadline before next meeting (Ericsson). [CB]

R2-1803455
Encryption and key handling of broadcast positioning information
Ericsson
discussion
Rel-15

R2-1803633
Discussion on Cipher Key Distribution
Huawei, HiSilicon, CAICT
discussion

R2-1803390
Distribution of Ciphering Keys for Broadcast of Positioning Assistance Data
Qualcomm Incorporated
discussion
LCS_LTE_acc_enh-Core

Draft reply LSs on encryption

R2-1803388
[DRAFT] Response to LS on encrypting broadcasted positioning data
Qualcomm Incorporated
LS out
Rel-15
LCS_LTE_acc_enh-Core
To:SA3
Cc:RAN3, SA2

R2-1803393
[DRAFT] Response to LS on encrypting broadcasted positioning data and LS on provisioning of positioning assistance data via LPPa for broadcast
Qualcomm Incorporated
LS out
Rel-15
LCS_LTE_acc_enh-Core
To:SA2
Cc:CT1, CT4, SA3, RAN3

R2-1803448
draft reply LS to SA3 on encryption of broadcast positioning information
Ericsson
LS out
Rel-15
LCS_LTE_acc_enh-Core
To:SA3
Cc:RAN3, SA2

R2-1803454
draft reply LS to SA2 on encryption of broadcast positioning information
Ericsson
LS out
Rel-15
To:SA2
Cc:SA3,RAN3,CT1,CT4

SIB design

R2-1803642
SIBs for broadcasting of assistance data
Nokia, Nokia Shanghai Bell
discussion
Rel-15
LCS_LTE_acc_enh-Core

· LG support the proposal to use segmentation of SIBs.  They understand that in LTE this is done only for ETWS/CMAS and similarly in NR.  Do we need to check with RAN1 for the maximum size of a segment?

· Nokia envisioned using ETWS as a model.  The segmentation can be based on the SIB size limitation that is already known from L1 constraints.  They don’t think we need to ask further questions about the limit.

· Ericsson wonder what “minimize” the number of SIBs means; would we have one large SIB that is segmented?  Do we try to minimise the number of SIB types or the number of SIBs by assistance data type?

· Nokia think the bottom line is the number of SIB types.  If you map each assistance data IE into a separate SIB type, they have to be scheduled in the SI message.  If you group all the A-GNSS assistance data for example, the E-SMLC can select specific sets of assistance data that come as separate OCTET STRINGs and map to the sme A-GNSS SIB.  But this would be distinct from e.g. OTDOA information.
Proposal 1: minimize the number of SIBs needed for broadcast of assistance data.
· Qualcomm don’t think this is a desired design goal.  It forces you to group assistance data elements into a single message when they may have different requirements on e.g. update rate.  Also if you group assistance data elements you need segmentation, and this proposal only supports OCTET STRING segmentation which affects latency at the UE.  The UE may only be interested in a subset of a large message but has to receive the whole thing.  They don’t think it matters how many new SIB types we specify; it’s just specification work and does not impact functionality.  They would prefer to have one SIB type and make the distinctions in LPP.  Think the scheduling problem still exists independent of the number of SIB types; it will only be solved by reducing the amount of broadcast data.  Operators need to select what pieces they want to broadcast, but we shouldn’t restrict it in the specification.
· DT think grouping elements with similar scheduling requirements might be good.  They understand Nokia’s proposal would mean e.g. one SIB for network RTK, but there might be different requirements within the different solutions under network RTK and they would have to be grouped together.
· Nokia don’t have a proposal for a hard number but think that minimising the SIB types simplifies scheduling at the eNB.  As far as minimising the amount of assistance data, the E-SMLC always has this choice by selecting the particular IEs, however we need to discuss how they map to the SIBs.
· Intel agree with Qualcomm that the scheduling does not depend on the number of SIB types.  The division should be such that the UE can decrypt with a small number of messages rather than waiting for a lot of segments.  So if each SIB can contain a minimum number of independently decodable containers it would be better.
· Nokia wonder how strict the requirements are on the latency.  They would prefer to simplify.
· Ericsson think it’s important to keep flexibility.  If we support more than one encryption category, we have the question of how we would split them up.  We shouldn’t do something here that is inflexible, e.g. one large SIB that is segmented.
· Huawei would prefer to do the segmentation at E-SMLC rather than eNB.
· Nokia think if you view the division as segmentation that may be the right answer for segmenting the payload.  But the eNB should be the one to segment SIBs.
· Qualcomm ask if there is any technical issue with defining a large number of SIBs.  They don’t think scheduling is really an issue.  Anyway the operator will have to do some downselection according to the available capacity.
· Nokia are thinking of scheduling.  We can have flexibility with multiple SIB types but they aren’t sure about going to the level of individual IEs.
· Qualcomm think if you have one assistance data element per SIB, you can keep open to do segmentation at E-SMLC or eNB.  But if you aggregate them you can only segment the octet string.
· Nokia are thinking of octet string segmentation and wonder if there is an advantage to having multiple segmentation solutions.  QC think this flexibility is required, and octet string segmentation has a disadvantage in latency.  But they think pseudo segmentation may not be possible for all AD elements.  They don’t see a huge complexity impact.
· Ericsson agree with QC in general and think there could be some value to having the extra “safety” segmentation in the eNB.  But pseudo segmentation at E-SMLC is also natural to keep the flexibility.
· Nokia ask if QC’s usage of octet string segmentation would meet the latency targets.  QC think it depends on the requirements and how many GNSSs you are supporting, etc.  They would expect significant AD sizes compared to the SIB size we have available.
· DT wonder if the UE can start using part of the message after partial decoding in case of pseudo segmentation, or has to wait for the whole message anyway.  QC think this depends on how the E-SMLC did the segmentation.  E.g. you could use separate GNSSs separately, and you might be able to use individual sets of satellites.
· Intel think if you have reference time/location as part of one SIB, you could decode it and start using it immediately.  The AD are clearly large enough to need segmentation.
· QC think segmentation at the eNB is not a good idea.  The E-SMLC has the intelligence about how to segment the data.  Intel agree.
· Nokia think PWS segmentation can be done at eNB also and that seems to work, but they agree it’s possible it would not be appropriate here.  If you only have segmentation at the E-SMLC, it could result in lots of SIBs and corresponding scheduling complexity.
· QC think there are many more services here than for PWS, with different transmission requirements, and extending the PWS model anyway would result in many new SIBs.
· DT understand that the proposal for segmentation at the eNB is just to follow the PWS model, with no specific implication about how the eNB would optimise transmission.  They want to confirm that the service is seen as static in terms of SIB planning.
· Ericsson think the eNB may still need to segment as a backup measure, in case it builds a SIB that is too large.  In respect of the DT comment they consider that the eNB would make sure there are resources normally, but there may be circumstances where rejection of the transmission is allowed.  Related to RAN3 discussion.
· Nokia were not thinking of any specific optimisations at the eNB, just of handling the limited SIB size.
· Ericsson wonder how many messages we are expecting to be segmented.  The PHY limit may be sufficient for most of the messages.
· DT think if we have segmentation only at the eNB of one encrypted string from the E-SMLC, the eNB will never be aware of the content.  Nokia think even without knowing the content the eNB could segment based on metadata to handle different streams of content.
Proposal 2: Define SIBs based on specific positioning service like conventional A-GNSS, network RTK GNSS, PPP, OTDOA etc to be deployed in the network and organize all assistance data information elements for that positioning service grouped under one SIB.
· Ericsson think we have a lot of RTK GNSS messages and we need to define each as individual SIBs, one for each RTCM message.
· Intel support the Nokia proposal to break down by positioning service.  Some of the large AD elements could be further broken down into smaller SIBs.
· Nokia think the E-SMLC can do some grouping by selecting the appropriate LPP IEs, but the main question is how to map the OCTET STRING to the SIBs: to one SIB (independently decodable) or a set of SIBs (collective decoding)?
· u-blox think breaking down by SIBs needs further discussion.  One might have a UE that supports GPS but not Galileo, or L2 but not L5.  From the perspective of UE complexity they see benefit in finer granularity.
· Ericsson think flexibility is important and services that are not universally supported now may become so.
· u-blox agree about the need for flexibility but think it also applies to what the UE chooses to support for a particular service.  E.g. certain GNSSs could be disabled to save power.
· Intel wonder how we would know the UE support for a broadcast transmission.  It would have to be a difference of UE reception based on what it supports but the SIBs are always transmitted.
· Nokia think maybe all A-GNSS related data in one SIB could be too much.
· Ericsson think it is important for the UE to understand what is relevant to it and what is available.  If we group in large chunks it will oblige the UE to do a lot of processing to understand this, but if we have a lot of small chunks the UE will have to receive chunks it may not benefit from.  A structure to tell the UE what is needed would help.
· Qualcomm agree that the UE needs to know in advance what is broadcasted and have the freedom to pick the information it needs.  This is why they want to have scheduling information changes so that the UE can determine this.
· => SIBs are at finer granularity than the positioning service.
· Qualcomm think once you start grouping AD elements you lose the benefits.  Ericsson wonder what is an AD element for this purpose.  QC clarify all the elements that are objectives of the WI, and think we should not select options but make them all available for the operator to broadcast.
· Nokia ask for clarification of the benefits QC are thinking of with the previous comment.  QC think the issue is that the UE needs to read everything in the group, and you have to use octet string segmentation for the concatenated SIB.  Nokia agree this is true for arbitrary groupings but we may know the common ways of deploying it, e.g. all the network RTK AD together, OTDOA etc.  Qualcomm think it would be nice if we had such requirements but we don’t know what will be deployed and in what combinations.
Proposal 3: The positioning service specific assistance data OCTET STRING sent from E-SMLC to eNB is encrypted and this encrypted OCTET STRING and ciphering key associated with it are broadcast in SIB.

Proposal 4: Segmentation of assistance data broadcast in SIB shall be done by the eNB in a similar way as it is done for warning message content broadcast in SIB12.

Proposal 5: The E-SMLC shall be responsible for building the ProvideAssistanceData IE OCTET STRING and, optionally, encrypt it and the eNB shall be responsible for building the complete SIB that broadcasts the assistance data OCTET STRING from E-SMLC.

R2-1803394
Further Details on Broadcast of Assistance Data
Qualcomm Incorporated
discussion
LCS_LTE_acc_enh-Core

· Ericsson wonder about including the key index inside the SIB; doesn’t it need to be indicated outside the SIB so it can be read without decrypting?

· Nokia think we should decide on number of SIBs and not focus on e.g. ciphering key aspects now.
Proposal 1:
Support octet string- and pseudo-segmentation of large assistance data elements for each SIB. 

Proposal 2:
For pseudo-segmentation, support dependent and independent ciphering of each segment.
Proposal 3:
Support ciphering of the assistance data elements for each SIB. 

Proposal 4:
Define a separate Positioning System Information Block (SIB) for each GNSS assistance data element specified in LPP.

· Nokia have a concern with the size of the positioning SIB type list in the proposal and would like to simplify it.

· Intel agree with Nokia that this level of granularity is too much.  There could be some that would be needed by all UEs, and others that can be grouped e.g. reference time and location can be grouped together for GNSS.

· Qualcomm agree grouping would reduce the number of SIBs, but if you group reference time and location together, you eithe rhave to broadcast the location more often or the time less often.  They don’t see a middle way here; either we have a one-SIB approach or a list of SIBs, and if we have a list the size doesn’t make much difference.

· Intel wonder if it makes sense to have a SIB for an individual small IE.

· Qualcomm think e.g. reference time and acquisition assistance need to go together but you cannot say all UEs have to support both.  The grouping is in the SI message in their proposal.

· u-blox would like clarification on what the problem is with the number of SIBs.  Nokia’s concern is with scheduling at the eNB if you have a lot of the AD elements defined as SIBs, not all of which need to be broadcast for a particular deployment; from the cell perspective you see a lot of instances of SIBs being broadcast, that need to be scheduled together with the other, existing SIBs.

· Qualcomm think what matters is the number of SI messages, not the number of SIBs, and the amount of data does not change depending on the grouping.  Nokia agree that you have to map the SIBs to SI messages according to the periodicity, so it may be dictated by the delivery requirements.

· Qualcomm think you can run into trouble scheduling SI messages, but it is because of the amount of data, not because of the grouping.

· Ericsson think all the IEs from LPP have to be supported in the broadcast.  Nokia agree butyou may not need to transmit them all at the same time.  Ericsson don’t see that having one big SIB helps.  Nokia think you can view the SIB as one container and it is an E-SMLC decision how it populates the container.

· Nokia would like to have basically a SIB per positioning service, with breakdown of the larger elements.

· Ericsson suggest we start from the QC baseline and discuss towards the next meeting to evaluate the overhead and potentially take proposals for grouping AD elements.

Show of hands

1. One SIB per positioning service (possibly with larger elements broken up) - 1

2. One SIB per AD element – 5

· Proceed with the QC proposal (one SIB per AD element) as a baseline.  Related contributions are invited on complexity analysis and possible grouping of some elements in the same SIB.
· Return to the topic of segmentation

· Qualcomm think if you want to support pseudo segmentation it must be supported at the E-SMLC.

· Nokia wonder if we can simplify to one solution rather than support both.  Qualcomm are concerned about future proofing if we have only one, and do not see a lot of work to support both from the beginning.

· Nokia think if you have only the pseudo segmentation, is there really a future case where octet string segmentation is needed?  Qualcomm think it depends on future deployments, but it might be an issue for NB where the SIBs are much smaller.

· Ericsson think with the decision to have a SIB per AD element, pseudo segmentation may not be needed.  They would also like to avoid multiple methods.  DT agree.

· Qualcomm think pseudo segmentation is still desirable, because it’s more efficient and reduces the latency at the UE.  It has been used since GSM.

· Nokia wonder if doing octet string segmentation will really impact latency.

· Ericsson think since we are talking about much smaller chunks, the impact is smaller and the cost of supporting multiple options is troublesome.

· Intel think if we have pseudo segmentation at the E-SMLC and each segment can be independently used, it would make more sense than waiting to assemble all the fragments of an octet string.  It depends on how you schedule.

· Ericsson think some latency is tolerable.

· Qualcomm think there is no additional complexity to support both, either from the E-SMLC or the UE processing point of view.

· Nokia could be OK to support both options but we still need to conclude on the location of segmentation.

· Huawei prefer to have one option as a baseline.  Would prefer to have segmentation in the E-SMLC.

· u-blox think we are already doing some pseudo segmentation by creating a SIB per AD element and potentially combining IEs.  They also think we should support octet string segmentation due to the uncertainty about how big these SIBs will be in the future.

· Ericsson can agree on octet string segmentation and leave pseudo segmentation as an optimisation.

· Ericsson think there is a need for some study on pseudo segmentation before a final decision.

· Nokia wonder if we can decide on the location of segmentation.

· DT think the location depends on which solution we support.  E.g. pseudo segmentation can only be done at the E-SMLC.

· Ericsson think it is a question of optimizing for latency or flexibility.  The eNB has the expertise on resource allocation.  Suggest we take octet string segmentation as baseline.

· Qualcomm ask which node should do the octet string segmentation.  Ericsson think we have already effectively done some segmentation in the E-SMLC by going to smaller AD chunks, but if it can be shown that these chunks are not so small we might need pseudo segmentation.  We could look at specific examples in ASN.1 and see if and where segmentation is needed.

· Qualcomm think some AD elements are large enough that segmentation will still be needed.

· Qualcomm think segmentation should be done in one place and there is no reason for the eNB to be involved.  Changing the E-SMLC is quicker and easier and avoids RAN impacts.

· => Octet string segmentation will be supported.  FFS which node does it.

· => FFS pseudo segmentation (contributions invited)
· No response to RAN3 at this time (wait for next meeting)
Proposal 5:
Define a separate Positioning SIB for UE-assisted and UE-based OTDOA assistance data; as well as for WB an NB related assistance data.

Proposal 6: 
Include the details of the Positioning SIBs in LPP [15], and specify a single generic Positioning SIB in RRC [17].
Proposal 7: 
Use a critical extension of the SystemInformation message for the new Positioning SIB types.
Proposal 8:
Define additional scheduling information in SIB1 and SIB1-NB for the Positioning SIBs which includes the GNSS‑ID (if applicable), as well as information about whether the Positioning SIB is encrypted or not.
Proposal 9:
The Cipher Set Data (provided point-to-point to subscribed UEs) should include a cipher key identifier, a key value, a list of applicable Positioning SIB Types, a time of applicability, and an area of applicability.
R2-1803029
Discussion on SIB Design for Broadcast of RTK Assistance Data
Ericsson
discussion
Rel-15

R2-1803634
Discussion on the broadcasting of assistance data
Huawei, HiSilicon, CAICT
discussion

Proposal 3: Support repetitions of some broadcasted assistance data during the valid time or modification period. 
· Nokia think it is too early to discuss repetitions.  We can treat it when we work on details of the SIBs.
Additional topics

R2-1803632
Considerations on system information modification
Huawei, HiSilicon, CAICT
discussion

R2-1803635
Switch between unicast and broadcast
Huawei, HiSilicon, CAICT
discussion

Withdrawn
R2-1803033
New SIB(s) for RTK Assistance Data Broadcast
Ericsson
CR
Rel-15
36.331
15.0.1
3261
-
B
LCS_LTE_acc_enh-Core
Withdrawn

Comebacks on Friday
[None]
Email discussions

[LTE/Postioning][101#xx] Reply to SA2 on provisioning of keys for broadcast assistance data (Qualcomm)


To conclude on the solution for provisioning of keys for broadcast assistance data, and update SA2.


Output: Reply to R2-1801744

Deadline: for April meeting


[LTE/Positioning][101#xx] Shape recommendations (Nokia)


To converge on the shape recommendations to be sent to SA2.


Output: Report to next meeting


Deadline: for April meeting


[LTE/Positioning][101#xx] Stage 2 CR on positioning (ESA)


To endorse the draft stage 2 CR as a baseline for further work.


Output: Updated CR for next meeting


Deadline: for April meeting


[LTE/Positioning][101#xx] Reply to SA3 on encrypting broadcasted positioning data (Ericsson)


To conclude on the solution for encrypting the broadcast assistance data (LPPe solution vs. new solution), and update SA3.


Output: Report to next meeting and reply to R2-1801710.


Deadline: for April meeting


[LTE/Positioning][101#xx] UE movement model (Fraunhofer)


To progress the signalling and measurements needed to support the UE movement model.


Output: Report to next meeting


Deadline: for April meeting


[LTE/Positioning][101#xx] Details of reporting acceleration and displacement (Sony)


To converge on the signalling design and report content for acceleration and displacement measurements.


Output: Report to next meeting


Deadline: for April meeting
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