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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 [101#78][LTE/Positioning] Stage 2 CR on positioning (ESA)

Work plan

R2-1805874	Updated work plan for UE Positioning Accuracy Enhancements for LTE work item	Nokia, Nokia Shanghai Bell	discussion	Rel-15	LCS_LTE_acc_enh-Core

· Rapporteur suggests we prioritise the GNSS enhancements and downscope the other objectives (esp. IMUs) in order to have a complete feature for the GNSS objectives in Rel-15.  Huawei agree that this would be a practical way forward and want to clarify that the GNSS objectives include broadcast.  Rapporteur confirms they do.
· Fraunhofer ask how the Rel-16 objectives would then look.  Rapporteur clarifies there would need to be a WI proposal to plenary, but the June status report to plenary could indicate what parts we were able to complete.  There could be a WI proposal at the same time including the unfinished objectives.
· Sony think this is out of scope for RAN2 to decide and we should try to complete what we can on all topics at least for this meeting.  We have significant working time at this meeting.
· Rapporteur would like to focus first on the broadcast and ciphering aspects since RAN3, SA2, and SA3 are all depending on our work.  If we complete that we can go into other areas.
· Sony would like the work plan to confirm that we spend some time on other topics.  Rapporteur thinks if you spend some time on all topics it becomes impossible to finish.  Suggests we allocate an hour to IMUs.  Sony do not think we can finalise IMUs in an hour but we can make some progress.
· Rapporteur asks if Sony have a rough objective of the time needed for the IMU objective.  Sony think there are a number of open issues from the email discussions and we could try to close as many as possible and go to further email discussion.
· We target ~1 hour on IMUs at end of session, focussing on GNSS first.

Incoming LSs

R2-1804204	LS on encrypting broadcasted positioning data and on provisioning of positioning assistance data via LPPa for broadcast (C4-182150; contact: Qualcomm)	CT4	LS in	Rel-15	LCS_LTE_acc_enh-Core	To:SA2	Cc:RAN2, RAN3, CT1, SA3

· Noted

R2-1804254	LS on encrypting broadcasted positioning data and LS on provisioning of positioning assistance data via LPPa for broadcast (S2-182415; contact: Qualcomm)	SA2	LS in	Rel-15	LCS_LTE_acc_enh-Core	To:RAN2, RAN3, CT4, CT1	Cc:SA3

· QC suggest we respond from this meeting during the week, to allow SA2 to progress.
· Noted (will reply under AI 9.8.5)



Running stage 3 CR

R2-1804776	Running LPP CR for RTK GNSS positioning	Qualcomm Incorporated	draftCR	Rel-15	36.355	14.5.1	B	LCS_LTE_acc_enh-Core

· ESA think the X and Y uncertainty should be decoupled and a revision is needed
· Noted (to be updated according to comments)

R2-1804777	Status of Running LPP CR for RTK GNSS Positioning 	Qualcomm Incorporated	discussion

· 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 [101#77][LTE/Positioning] Shape recommendations (Nokia)

Stage 2 CR

R2-1805649	Report of email discussion [101#78][LTE/Positioning]on Draft Stage 2 CR for RTK and PPP positioning	ESA	discussion	Rel-15

· Noted

R2-1805650	Draft Stage 2 CR for RTK and PPP positioning	ESA	draftCR	Rel-15	36.305	14.3.0	B	LCS_LTE_acc_enh-Core

· QC think a description will also be needed of how periodic assistance data works.  May need its own section.
· Endorsed as a basis for further work

R2-1805117	Additional Stage-2 Considerations for RTK Assistance Data	Deutsche Telekom	discussion	Rel-15	R2-1802710

Proposal 1:	Support RTCM message types 1032 for physical Station Coordinates.

· QC would like to understand why this is actually needed.  What if there are multiple physical reference stations; which one do we provide?  ESA understand that you would use the closest reference station to the user.  The user sends approximate location to E-SMLC and the closest reference station would be found, followed by interpolation of network errors.  QC think then it is point-to-point, not needed in broadcast.  ESA agree.
· Nokia wonder if the UE provides an approximate location to E-SMLC, and the provision of corrections is outside 3GPP scope, does it mean the E-SMLC has to pass the location to an external source?  ESA agree this would be necessary unless the E-SMLC has the logic for the corrections.  The VRS can change its location due to UE movement.
· Ericsson think it is also possible to broadcast multiple VRSs over a grid and have the UE select one.  This is one use case for multiple streams.
· u-blox also think the broadcast case is possible, but think that the use case identified by DT implies point-to-point.
· QC think if this message were broadcast, it would be based on a virtual user location and would change the meaning of the RTCM message type.  They are unsure how it should be implemented and described in LPP in this form.  We would need to clarify what physical reference station it refers to.
· Ericsson are not sure the description is needed unless omitting it would break the relation to the RTCM message.  They support the indication of a physical reference station but the indication of whether it is the “closest” is not appropriate for broadcast and a replacement description would need to be formulated.
· QC think we could support the message and think about the description.
· DT think up to now it’s only possible to send one, physical or non-physical, and this would ameliorate that restriction.
· ESA think the information should be sent concurrently for physical and non-physical stations, and today it isn’t possible to provide them concurrently.
· Nokia understand that the use case is for postprocessing, which is somewhat outside standards scope.
Support RTCM message type 1032 at least in LPP for point to point.

Proposal 2:	RAN2 understands that it is feasible to convert the received LPP RTK assistance data back into the corresponding RTCM message types.

· Ericsson think this depends on what the purpose is.  We have agreed not to support some message types because of no well-defined description, so we may not be able to support backward conversion generically.
· DT wonder if we can make clear which parts can and can’t be converted back to RTCM formats.
· ESA think the proposal is outside the WI scope, but in principle it should be feasible.  QC agree; we can of course translate the IEs we have back to their RTCM equivalents, and omit the ones we’ve skipped.  But they don’t feel we can take this decision in standards; it’s an implementation issue.
· u-blox also think this is outside RAN2 scope, but they think practically speaking it is possible to do with one exception: where the RTCM messages have been extended e.g. with equivalent Galileo and BeiDou measurements.

Proposal 3:	Broadcast of multiple RTK corrections streams is supported. 8 instances shall be supported by the signalling.

· QC think we don’t send “streams” but ProvideAssistanceData messages, and we can send multiple messages already for different reference stations and different observations.  For broadcast they think it would be inefficient but possible using multiple instances of the same SIB.
· Ericsson agree with QC.

The effect of multiple correction streams is achieved by multiple instances of the same type of message (ProvideAssistanceData or SIBs).

Proposal 4:	Linking information of current position of receiver to appropriate set of RTK correction information shall be defined. Geo-Polygon and V2X zoning seem to be the best candidate solutions.

· Ericsson think this is addressed by the ability of the UE implementation to select which data to use.


Stage 3 issues

R2-1805259	On Remaining Issues of GNSS RTK Information via LPP	Ericsson	discussion	Rel-15	LCS_LTE_acc_enh-Core

Report ADR measurements according to Option 1.  (ADR is reported as the estimated value of , including the sign.)
		- QC have the same understanding and do not consider Option 2 feasible.  However they think it is correctly reflected in the running CR now.
		- Nokia have the same view and thought the field descriptions were accurate already.  Wonder if there are RAN1 impacts since it affects measurements.  Ericsson think there is no RAN1 impact, just a clarification.  They understand that the current description of the sign as relating to the relative motion of the satellite is not right.
		- ESA think the sign is just a convention of the manufacturer.

Proposal 2	Update the running LPP CR with the field descriptions associated to Option 1, according to the Text Propoal in Appendix, Section 6.1
=> Offline to determine whether the description needs to be changed.  To be taken into account in the next CR update.

Proposal 3	It is the E-SMLC that assures unique reference station IDs from a UE perspective 

· QC think there may be multiple E-SMLCs in a network and the reference station IDs should be unique network-wide.
· Nokia agree with QC.  Since the reference station network is outside the 3GPP network it’s not clear how the E-SMLC can do this.
· Ericsson think the alternative would be to have an external organisation ensure that the combination of (network ID, station ID) was unique, and we can’t take that decision here.  The E-SMLC can ensure that it is unique from the UE perspective.
· ESA think there is normally a short station name (e.g. 4 characters) that could be used.  So they suggest that we take P4 and add an additional “station name” field.
· QC agree that a visible string is easier and more future proof.  They would like to see a longer station ID and a provider visible string.
· Ericsson think the point is that there is no external body enforcing global uniqueness.  There could be two reference stations in widely different locations with the same name, but the E-SMLC can avoid using them both.
· Huawei understand that the server could allocate a unique ID to the reference station and it works, but don’t see why we can’t use the existing reference station ID in our ASN.1.
· Ericsson think the operator receives the information from the providers, who use the reference station ID; and if there are multiple providers they can collide.  It seems easier to keep the reference station range and introduce a network ID or visible string.
· ESA agree with Ericsson: Each reference station has an ID and a visible string as well as coordinates, which should prevent confusion.  The stations are outside 3GPP control.  Each station has a visible string available that can be provided to the E-SMLC.
· QC agree that the value range may be enough for physical reference stations but not necessarily for non-physical ones, so they see the need for a larger value range.
· ESA think in point-to-point cases it is unlikely to run out of station IDs with 4095 values.  They aren’t sure how an ID can be assigned statically to a non-physical station.
· QC think we provide assistance data for the non-physical stations and we have to provide IDs for them.  They think the Huawei proposal with 48 bits would be safe and have acceptable overhead.
· Ericsson think there are enough IDs to cover a region with 4095 values even considering non-physical stations.  They don’t see why the space of a MAC address is necessary.
· Huawei agree with QC; it’s simple just to have a long ID rather than a two-level ID.  Uniqueness should be from the network point of view, not the UE point of view.
· Ericsson wonder why it needs to be unique from the network point of view.  Over-provisioning is not desirable.
· QC suggest we could add the visible string as an optional field; it may not be needed for non-physical stations.
· For further discussion offline.
· After offline discussion:
· The referenceStationID is increased to 16 bits
· Additional field for the visible string as an optional field
· networkID will be left as it is (no extension)
· antennaDescriptor and antennaSetUpId are mandatory; the range of antennaSetUpId can be reduced to { present, absent }, with details to be determined in the next revision of the CR
· Extend MAC and FKP support to all GNSS systems based on the QC TP
· For SSR: Clock drift and clock drift rate will be optional fields, as will the velocity fields for orbit corrections
· Applicability of assistance data to all GNSS will be taken into account in the next running CR
· No need to provide BeiDou time of ephemeris field
· These decisions will be reflected in the next draft CR.

Proposal 4	The referenceStationID range is kept as in RTCM.
Proposal 5	The networkID range is extended compared to what is used in GNSS RTK MAC in RTCM.
Proposal 6	Agree to the Text Proposal in Appendix, Section 6.2



R2-1805505	Remaining issues on GNSS positioning enhancement	Huawei, HiSilicon	discussion	Rel-15	LCS_LTE_acc_enh-Core

Proposal 1: Add entries RTK and PPP to the LocationSource IE to indicate the specific HA GNSS technology used by UE. 

· Nokia think we have different methods within RTK and wonder why the granularity is just RTK/PPP rather than going to a finer level, or sticking with A-GNSS as the only option.
· ESA think it works to go to a service level of granularity.  They see the value of splitting RTK from A-GNSS and think RTK could be split further into service levels.
· QC indicate the reason for extending the location source was to allow the UE to report a conventional GNSS fix when RTK is not available.  They don’t see a need for finer granularity or to distinguish between RTK and PPP.  We have already somewhat redefined the purpose of locationSource, and if we change it we should make sure that the information is useful to the E-SMLC.
· Nokia suggest sticking to the agreement we have: conventional vs. high accuracy.
Keep the agreement to distinguish high accuracy from conventional GNSS.  No finer distinction.

Proposal 2: Extend the value range of the referenceStationID field to (0, 244).
Proposal 3: Keep the antennaDescriptor and remove the antennaSetUpID in the running CR. 

· ESA think we should keep the setup ID.  Addressed also in next paper.


R2-1805648	Stage 3 running CR: additional comments	ESA	discussion	Rel-15	LCS_LTE_acc_enh-Core

Proposal 1. MAC and FKP support to be extended to include all GNSS systems and signals: two need fields, f1 and f2, need to be added in GNSS-RTK-MAC-CorrectionDifferences, GNSS-RTK-Residuals, and GNSS-RTK-FKP-Gradients IE. 

Proposal 3. Delta-clock-C1-r15 and delta-clock-C2-r15 to be marked as OPTIONAL.
Proposal 4. Along-track-rate-r15, cross-track-rate-r15 and radial-rate-r15 to be marked as OPTIONAL.
· u-blox support P3 and P4.
Proposal 5. The Clock, Orbit and Code bias IE description to be updated with a sentence regarding the applicability of the these IE to all GNSS. We propose:
· For clocks: The parameters provided in IE GNSS-SSR-ClockCorrections IE are used as specified for SSR Clock Messages per [30] and apply to all GNSS.
· For orbits: The parameters provided in IE GNSS-SSR-OrbitCorrections IE are used as specified for SSR Orbit Messages per [30] and apply to all GNSS.
· For code bias: The parameters provided in IE GNSS-SSR-CodeBias IE are used as specified for SSR Code Bias Messages per [30] and apply to all GNSS.
· Qualcomm point out the same proposal could apply to the MAC and FKP cases.
Proposal 6. BDS toe Modulo not needed anymore. Close Issue 3-3.
Proposal 8. antennaDescriptor field is mandatory and needs to follow IGS naming convention. Its current description will be replaced by:
“This field provides an ASCII descriptor of the reference station antenna. The unique antenna name is built based on the IGS naming convention.”
· Ericsson think a reference should be added here.
 Proposal 9. Antenna setupID is mandatory and will have two predefined values: 0 -> IGS phase corrections are valid and 1 -> The standard IGS model is no longer valid
· Proposals to be discussed as part of the stage 3 offline

[bookmark: OLE_LINK16]R2-1804778	TP for MAC support in LPP	Qualcomm Incorporated	discussion

· For offline discussion; update in R2-1806306 (offline #600, Qualcomm)

R2-1805258	Signaling of Multiple GNSS RTK Reference Stations and Associated Observations	Ericsson	discussion	Rel-15	LCS_LTE_acc_enh-Core


Proposal 6	Introduce the text proposal in Appendix A2 into the running LPP CR  

		- Would include multiple reference stations in a single SIB, e.g. a combination of one physical and one non-physical or an arbitrary combination
		- QC think this brings more complication compared to putting multiple IEs in the SIB.  In either case we will get segmentation.  The DT use case can be solved with the existing framework.
		- Huawei agree with QC.  If we put different data for different stations in different IEs, it maximises network flexibility and can reduce the possibility for segmentation.
		- Ericsson question whether it would really reduce the risk of segmentation.  If the IE for multiple stations is large it would still be segmented, and splitting it across several SIBs can increase the overhead overall.
		- QC think the DT use case is addressed by providing multiple stations and differences for each.  You can still provide separate SIBs in this approach.  Putting the structure inside the IE reduces flexibility.
		- Ericsson agree with Qualcomm in case we use the MAC concept.
		- u-blox ask Ericsson to clarify how this proposal would help the DT use case which wants different service levels for different applications.  Ericsson agree it doesn't address this case; it is targeted to multiple reference stations in the broadcast case.
		- ESA think if we provide more reference stations and corresponding observations, what is expected of the user---does the UE need to compute vectors to many reference stations?  In their understanding the stations other than the master are just assisting the UE to compute the errors.  Not clear what the UE should do with observations from many reference stations.
		- Ericsson think if you are in the broadcast area where you receive this, you could select a smaller number of reference stations that made sense for your current position.  Also ask if you have multiple observations via MAC and would like to convey them to a receiver that is not MAC-compatible, and the observations are not synchronous, does it create an extra burden on the server side for the residuals?
		- ESA think if there's a problem in the clock alignment this is not a normal situation.  Ericsson are thinking of the observations having different observation time.  ESA still think this should not be a problem since all the auxiliary reference stations form an ambiguity-levelled network and should work as a whole.  There should be no misalignment in the observation time.
		- Ericsson wonder if we have differently timed observations from two stations, can we still use MAC to represent the data compactly?
		- ESA think the observations from the auxiliaries and the observations from the master should see any timing errors cancel out due to double differences.
		- Qualcomm add that the observations are on the same level, which is why handover works.  There should never be different time from different reference stations, so even though the problem would cancel if it happens, it shouldn't happen.
		- ESA think the problem of timing can happen e.g. due to different receivers experiencing different clock errors, but the double difference cancels them.
=> Offline for further discussion

Proposal 7	Define signalling to enable the UE to translate its integer ambiguity solution associated to a current reference station to an integer solution associated to a new reference station 
· Ericsson clarify this is for the mobile UE in a unicast setting.  If the UE moves from one grid point to another in the network, there needs to be efficient transfer of information between the grid points.
· Qualcomm ask for clarification on when this is useful.  Do you predict the next UE location?  Ericsson clarify you don’t need to predict because the UE maintains its own positioning estimates.  The request to transfer reference stations originates with the UE and it needs to translate its solution.
· Nokia suggest we address baseline functionality and this may be a bit beyond it.
· Ericsson think we need to provide scalable correction data to differentiate from over-the-top service, and the alternative is that we would provide larger amounts of data in the multiple station cases to prepare for UE movement without glitches.
· u-blox would like some more time for analysis of the proposal.
· Qualcomm think MAC solves the problem.  This looks like another variant of network RTK and it’s not clear to them that we need an additional solution.
· Offline for further discussion

Proposal 8	Introduce the text proposal in Appendix A3 into the running LPP CR  
Proposal 9	Introduce the text proposal in Appendix A4 into the running LPP CR  
· Qualcomm say this is not an error.  Will explain offline

Shape recommendations

R2-1805876	Summary of email discussion [101#77][LTE/Positioning] – Shape recommendations	Nokia, Nokia Shanghai Bell	discussion	Rel-15	LCS_LTE_acc_enh-Core

· QC wonder if it should be sent to SA2 at this level of detail.  We could extract the new text instead of formatting it as a CR.
· Ericsson think in this case SA2 can benefit from the complete CR.
· Nokia think we can draft an LS saying we have a requirement for a new shape, and attach the TP as an example.
· Ericsson think we should indicate that versions with and without altitude are needed, so there is still work to do.
· NextNav think we could call it “high accuracy ellipsoid point” with altitude, and SA2 may want to do this kind of adjustment for their own naming conventions etc.
· Ericsson think it could be good to align the naming.
· LS to SA2 in R2-1806309 (Nokia) [CB]

Proposal 1: Use the text proposal to 23.032 provided in Annex as the baseline to capture further updates resulting from agreements in RAN2#101bis
Proposal 2: Agree that multiple shapes for high accuracy point with different uncertainty shapes with independent horizontal and vertical uncertainty is needed. Discuss further the specifics of the shapes and corresponding text proposals to 23.032
Proposal 3: Reuse the coding already defined in Section 6.5 of TS 23.032 for "confidence” instead of the coding used for confidenceHorizontal-r15 and confidenceVertical-r15 in baseline LPP CR in R2-1802690.	


SSR

R2-1804428	Report of email discussion [99bis#57][LTE/Positioning] Future phase support of SSR	u-blox AG	discussion

1: 3GPP should continue work on High Precision Positioning using PPP-RTK beyond Release 15, perhaps targeting Release 16 onwards.

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 [101#80][LTE/Positioning] UE movement model (Fraunhofer)
Including output of email discussion [101#81][LTE/Positioning] Details of reporting acceleration and displacement (Sony)

Reporting acceleration and displacement

R2-1805166	Summary Email Discussion [101#81][LTE/Positioning] Details of reporting acceleration and displacement(Sony)	Sony	discussion	Rel-15	LCS_LTE_acc_enh-Core

· Revised to R2-1806305

R2-1806305	Summary Email Discussion [101#81][LTE/Positioning] Details of reporting acceleration and displacement(Sony)	Sony	discussion	Rel-15	LCS_LTE_acc_enh-Core

· QC think there are not clear majorities or consensus for many of the proposals.
· ZTE agree there are very divergent views.  We can discuss the proposals but we need some convergence on the use cases.
· Ericsson think having agreed to signal displacement, we could try to have an agreement on how to signal it.

Proposal 1: The UE shall signal displacement to the location server

· Ericsson think this was agreed at the last meeting.  Nokia have the same understanding.

Proposal 2: RAN2 should discuss and decide whether to select A) define new delta shapes for displacement values, or B) delta values is reported as multiple positions with start and stop interval. 

· Ericsson see this as optimised vs. quick and expedient (but less efficient).
· QC think there are additional proposals that could be considered.  They suggest the different solutions arise from different use cases.
· QC would add (C) consider velocity and acceleration as the same information as displacement, and provide either the v/a at the moment of measurement, or the displacement at the same moment; all come from the same source and provide the same information.  In their view this is linked to OTDOA because the IMU measurements must be made at the same time.  They don’t see a use case for a separate report of IMU results only.
· ZTE consider that displacement can be used as a kind of correction for other methods e.g. GNSS.  They request clarification on the meaning of option B.
· Sony clarify that option B means you would have multiple absolute positions with start and stop timing for each.
· Ericsson think signalling a difference and a start/stop representation of a difference are basically equivalent.
· ESA ask for a clear definition of “displacement”.  They see that you could report a metric displacement relative to a fix from another method, e.g. GNSS until you enter the tunnel and dead reckoning based on displacement while in the tunnel.  However they question the accuracy of such a method.
· Fraunhofer think the movement models can address the exponential growth of errors in dead reckoning.  They see that IMU enhances the shape of trajectories.  The update rate might be faster than another measurement method allowing interpolation.
· Ericsson agree with ZTE that displacement is a “gap filler”.
· QC think this is agreed.  However, we don’t have a tracking/navigation application at the E-SMLC, and the question is what we report to the server and what the server does with it.  Who is the recipient or customer of the data being provided to the server?
· Fraunhofer understood that in UE-assisted mode, the E-SMLC could do the “fusion” part for hybrid positioning.  QC agree, but reporting displacement assumes that you’re moving and reporting something periodically to the server, and most of the described use cases do not fit into this model.
· ESA wonder how you would get the user position in the tunnel scenario.  They foresee some processing on the user side to use the displacement.
· Ericsson think if there are gaps in periodic reporting, we can fill the gaps using IMU displacement, and this is an improvement over the baseline.  They understand that most companies recognise this use case.  Whether the position can be forwarded beyond the E-SMLC or not is a separate question.
· Sony understand that velocity and acceleration are a variant of displacement as indicated by QC.
· u-blox think we should be talking about reporting a new position tagged with IMU as a method.
· QC point out that tracking applications are almost by definition UE-based, and note that we don’t have UE-based OTDOA.  In this discussion we’re looking at the server doing the positioning calculation.
· Ericsson think the main target here is the UE-assisted case.  It would be good from the server perspective to understand if a position estimate was IMU generated.  They think we could take the first step by agreeing how to report displacement, rather than getting stuck in the big picture.
· Nokia think we agreed to signal two quantities without agreeing on the definition of the quantities.
· ESA wonder if we can agree that for UE-based, there is not a use case for signalling IMU output since the integration will take place on the user side.  It seems we can agree this and focus on UE-assisted.
· ESA think in the “gap filling” situation, the measurements need to take into account also the heading of the user (gyroscope output) and sent to the server as x/y/z deltas.  There have to be some conditions met by the IMU and device for these measurements to make sense.
· u-blox think if we’re talking about UE-assisted mode, the UE does not know its position or orientation, which makes it infeasible to derive its displacement.
· ZTE think with a magnetometer the UE can report the measurement in the local frame, because it has orientation.  u-blox agree this works when in settings where the magnetometer is accurate.

· For offline discussion; we can look back at the topic in the Thursday session if any agreement has been reached.

· After offline discussion: agreed to try for a common stage 3 CR for next meeting.

Proposal 3: The reporting of displacement should be defined generically. See (R2-1805260)
Proposal 4: The current report of velocity in 36.355 is enough.
Proposal 5: The proposed updates in [5] on how to represent acceleration is to be supported.
Proposal 6: RAN2 to agree on increased resolution for the vertical acceleration. Exact values can be discussed for next meeting.
Proposal 7: The proposed updates in [5] on which UE capability parameters that would be needed is to be supported.
Proposal 8: The legacy trigger conditions are used as basis for other positioning methods as well, starting with IMU and sensors.
Proposal 9: The location source should be extended to include IMU sensors.

Draft CRs

R2-1805334	Support of additional sensor methods (IMU)	Sony, Ericsson	CR	Rel-15	36.305	14.3.0	0072	-	B	LCS_LTE_acc_enh-Core

R2-1804333	Support IMU positioning	ZTE Corporation	draftCR	Rel-15	36.305	14.3.0	LCS_LTE_acc_enh-Core	R2-1801972	Late

R2-1805260	Addition of a new positioning method based on additional sensors measurements	Ericsson,Sony	CR	Rel-15	36.355	14.5.1	0197	-	B	LCS_LTE_acc_enh-Core

R2-1804781	Draft CR 36.355: Introduction of IMU support for OTDOA	Qualcomm Incorporated	draftCR	Rel-15	36.355	14.5.1	B	LCS_LTE_acc_enh-Core

R2-1804334	Supoort IMU positioning over LPP	ZTE Corporation	draftCR	Rel-15	36.355	14.5.0	B	LCS_LTE_acc_enh-Core	R2-1801973	Late

Movement model

R2-1805202	Summary Email Discussion [101#80][LTE/Positioning] UE movement model	Fraunhofer IIS	discussion	Rel-15

R2-1805208	Introduction of motion states over LPP	Fraunhofer IIS	draftCR	Rel-15	36.355	14.5.1	B	LCS_LTE_acc_enh-Core

Shape recommendations to SA2

R2-1805261	draft LS on describing displacement and acceleration as a universal GAD	Ericsson,Sony	LS out	Rel-15	LCS_LTE_acc_enh-Core	To:SA2

Local NED coordinates

R2-1804335	Local NED coordinates frame for IMU positioning	ZTE Corporation	draftCR	Rel-15	23.032	14.1.0	B	LCS_LTE_acc_enh-Core	R2-1801974	Late


General support of IMU methods

R2-1804332	Discussion on IMU positioning	ZTE Corporation	discussion	Rel-15	R2-1801966	Late

R2-1804780	Mitigating Movement of a UE during Positioning using IMUs	Qualcomm Incorporated	discussion

Withdrawn
R2-1804329	Discussion on  IMU positioning	ZTE Corporation	discussion	Rel-15	R2-1707994	Withdrawn

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

R2-1804783	Introduction of UE-Based OTDOA Positioning	Qualcomm Incorporated	discussion

R2-1804784	Draft CR 36.305: Introduction of UE-based OTDOA Positioning	Qualcomm Incorporated	draftCR	Rel-15	36.305	14.3.0	B	LCS_LTE_acc_enh-Core

R2-1805884	Consideration on UE-based OTDOA positioning	LG Electronics Inc.	discussion	Rel-15	LCS_LTE_acc_enh-Core	R2-1802921

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);
Including output of email discussion [101#76][LTE/Postioning] Reply to SA2 on provisioning of keys for broadcast assistance data (Qualcomm)
Including output of email discussion [101#79][LTE/Positioning] Reply to SA3 on encrypting broadcasted positioning data (Ericsson)

Reply to SA3 LS

R2-1805252	Report of email discussion [LTE/Positioning] [101#79] Reply to SA3 on encrypting broadcasted positioning data	

[bookmark: _Toc509259269]On the “number of subscription level” many companies view is that mapping of AD to subscription level can be left to the Operator. If SA3 needs to know maximum number for subscription level, the maximum level of subscription that can be suggested is 16.
On the “AD update rate and grouping AD based upon periodicity”, many companies believe this discussion will not be relevant to SA3 for designing the ciphering algorithm. 
On the “cost of key provisioning”, companies expect that there may not be many ciphering keys that UE would acquire thus from this perspective the cost may not be high. Further the keys could be scheduled for distribution when the NW is least loaded.
RAN2 acknowledges that the usage of hierarchical keys may reduce the signalling load, however since RAN2 does not expect there to be many keys, the overhead of key provisioning is not expected to be an issue. Therefore, the additional complexity which hierarchical keys may bring is not desired for now.
On the “key validity duration”, some companies express opinion to have a moderate validity duration (from one day to few weeks). However, some companies believe that SA3 should be the best judge for this keeping the security requirements in mind. 
On the “preference between two solutions”, companies view is that RAN2 cannot indicate preference, the decision should be done by SA3. Consideration should be given for low complexity but flexible solution.

Proposal 1	RAN2 to provide above observations to SA3 in LS.

· QC agree with the observations but wonder what SA3 will do with them.  They think the decision can be completed by RAN2.  SA3 indicated both solutions are secure, so we could go ahead and use the LPPe solution and save a meeting cycle.
· Nokia prefer the LPPe based solution as well, but think that SA3 is waiting for our feedback to take a decision.
· QC suggest we could continue work on the LPPe solution in RAN2, with the understanding that SA3 could come back with instructions to change something.
· Nokia think SA3 asked for feedback but did not give RAN2 guidance to take the decision.  Continuing to work here would be bypassing SA3.
· QC agree we should reply to the LS, but don’t think it helps us to stop work in the meantime.  SA3 will not specify a new ciphering mechanism or algorithm and we can progress as was done in the past.
· ESA would like the reply to be more clear on the company positions.  E.g. there were some companies who saw the LPPe solution as more suitable for broadcast.
· Nokia think ESA’s proposal would be in line with the Ericsson draft.
· u-blox think SA3 asked for an evaluation of the solutions and the observations do that.
· Ericsson think the preparation work in the QC proposal is already done and would not be lost by sending the analysis to SA3.
· QC do not want to indicate company positions in the reply, e.g. they see no value in attaching the email discussion report.
· Reply to SA3 based on the draft, and take the work done by QC into the stage 3, with the understanding that we change it if SA3 give us different guidance.

R2-1805253	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

· Exclude the attachment
· Agreed as R2-1806308

Reply to SA2 LS

R2-1804789	Report of email discussion [101#76][LTE/Positioning] Reply to SA2 on provisioning of keys for broadcast assistance data	Qualcomm Incorporated	discussion

Proposal 1:	No response LS needs to be send for SA2’s original LS in R2-1801744 [1] anymore. Instead, the RAN2 response should be provided for the new SA2 LS in S2-182415 [7].
Proposal 2:	The SA2 CR to 23.271 can be endorsed from RAN2 requirements point of view. Since the details of broadcast support for ciphered assistance data are still ongoing, the Editor’s Notes in the CR should not be removed until further discussions in RAN2. RAN2 should update SA2 on any agreements affecting these Editor’s Notes in the CR. 
· We will reply to SA2 that we confirm the CR can be endorsed.


R2-1804790	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	To:SA2	Cc:RAN3, CT1, CT4

· Nokia think we should Cc: SA3 as well.
· Cc: to SA3
· Agreed as R2-1806307

SIB segmentation and design

R2-1804786	SIB Segmentation	Qualcomm Incorporated	discussion

Proposal 1:	Support pseudo-segmentation of large assistance data elements for each SIB. 
Proposal 2:	Pseudo-segmentation should be the primary segmentation method. OCTET STRING segmentation should only be used if the SIB/assistance data cannot be pseudo-segmented.
Proposal 3:	Segmentation should be performed in the E-SMLC transparently to eNBs.
· Discussed jointly with the following document

R2-1805257	Positioning assistance data segmentation and grouping	Ericsson	discussion	Rel-15	LCS_LTE_acc_enh-Core

[bookmark: _Toc510622480]Pseudo segmentation is not supported in this release of the specification.

[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc509951712][bookmark: _Toc510189781][bookmark: _Toc510622481][bookmark: _Hlk509951690]Use Octet String Segmentation in eNB.

· QC wonder what additional criteria besides latency would affect the decision.
· Ericsson clarify that the ability to group the segments may be more important than how we segment.  If we agree on pseudo segmentation then we still need to take decisions on grouping.
· Ericsson point out that if we support both, which is “primary” or “secondary” will be down to implementation.
· ESA see the advantage of pseudo segmentation for e.g. SSR.  They wonder what decisions are needed on grouping if we would support pseudo segmentation.  Ericsson clarify that they don’t want to depend solely on pseudo segmentation but also on the ability to schedule the segments, e.g. if consecutive SI messages contain the segments it has low impact on latency.
· Ericsson are fine to support both forms of segmentation.
· Nokia wonder if both would be optional.  It would be optional on the network, mandatory on the UE.

Support both pseudo segmentation (at E-SMLC) and octet string segmentation.

· QC ask why octet string segmentation should be at eNB instead of E-SMLC.  They were thinking that the E-SMLC provides the segments and the eNB broadcasts them as they are.
· Ericsson think the eNB should have the freedom to segment the data, and don’t see why the E-SMLC would want to do octet string segmentation.
· Huawei think supporting octet string segmentation in eNB would bring complexity in SIB design.  From an implementation point of view it may be simpler to rely on the E-SMLC doing both.
· Ericsson think we already agreed that octet string segmentation is supported, and wonder what would happen if the eNB receives a segment that exceeds the maximum message size.
· QC think the oversized segment can happen also in pseudo segmentation, and they understand that the eNB should not do any further segmentation in this case but inform the E-SMLC that something was wrong and the E-SMLC can correct it.  They think the least complex approach is that the E-SMLC provides the correct packets, and it should be able to know the definition of “correct” (277 bytes for LTE).
· Huawei have the same understanding as QC.
· Ericsson agree that pseudo segmentation is preferred but don’t understand why we would exclude the eNB from doing further segmentation.
· QC think you cannot do octet string segmentation on top of pseudo segmentation.  Ericsson disagree.  QC think the content indicates the segmentation and it would be complex to have a solution that could handle both on top of each other.
· Nokia think it would be reasonable to have both options and deploy one of them, but they do not anticipate needing both together.  They don’t see the benefit in doing both.
· Ericsson think octet string segmentation at the eNB is a safety precaution since the eNB manages the radio resources and is aware of the scheduling situation.  The octet string segments need to indicate the segmentation so the receiver can collect all segments before deciphering.
· Huawei understand the SIB size will not change dynamically and should not require frequent interaction between eNB and server.
· QC would have serious concerns if the eNB is doing processing on the provided assistance data.  It should be transparent to positioning information and the eNB should not be correcting a mistake made by the E-SMLC.
· Nokia think if the eNB does octet string segmentation on top of pseudo segmentation, it looks like the E-SMLC didn’t do a good job of segmenting.  They think both options should be available for implementation and deployment but only one would be in use at a time.
· u-blox wonder about the NB-IoT case; would the E-SMLC generate different streams for the LTE and NB-IoT cases?
· Huawei think interaction between the eNB and the server could solve this issue.

Support octet string segmentation also at E-SMLC


R2-1805504	Discussion on the broadcasting of assistance data	Huawei, HiSilicon	discussion	Rel-15	LCS_LTE_acc_enh-Core

Proposal 3: Some slowly-varying SIBs should be selected and the UE should read these SIBs only when they are updated.
Proposal 4: For those SIBs other than the selected slowly-varying SIBs, the UE should read them continuously.
Proposal 5: The slowly-varying SIBs include at least SIBs for GNSS-Almanac and GNSS-RTK-ReferenceStationInfo, and FFS others.

· Huawei wonder if these proposals can be quickly agreed as common understanding.
· Ericsson think this relates to the value tag discussion and we need to see detailed contributions.
· Nokia have the same view.  This can be discussed as part of the value tag discussion.

Proposal 8: The UE can store the assistance data broadcast by the previous cell for positioning service continuity after cell reselection or handover. 

· Nokia think this is UE implementation.  Huawei think if nothing is done, cell change will force the UE to reread at every reselection.


R2-1805255	SIB design discussion for positioning broadcast information	Ericsson	discussion	Rel-15	LCS_LTE_acc_enh-Core

Proposal 1	Define a separate SIB scheduling decoupled from the scheduling information for other SIBs included in SIB1  to support the broadcast of positioning SIBs [2].

· Nokia understand that you would have a separate field that provides scheduling for the positioning SIBs.  Ericsson confirm.
· QC think this doesn’t match the Ericsson stage 3 proposal which does not include the scheduling in SIB1.
· Ericsson are concerned about the size of SIB1 especially for NB-IoT, and had proposed to have a separate structure outside it.  They would now be OK to have a separate structure but within SIB1.
· Huawei ask if Ericsson have done a size calculation.  Ericsson have done rough calculations but don’t see SIB1 size as a big concern any longer.
· Nokia think we could look at the CR instead of the discussion document.  Does the difference come down to critical extension vs. new messages for the scheduling?
· Ericsson think the main points are (1) separate scheduling, and (2) the ability to schedule multiple instances within one SI period.
· Nokia think the concept of using isolated SIBs is interesting but would like some more time to think about the actual ASN.1 implementation.
· QC think we are mixing issues between the critical extension, the independent scheduling, and multiple SI messages in an SI window.
· QC understand it is not currently possible to have multiple SI messages in an SI window.  On the critical extension they do not have a strong view.

Have a separate SIB scheduling structure within SIB1 for positioning SIBs.

Proposal 2	Introduce an optional value tag for positioning SIBs, where the absence of value tag for a positioning SIB is interpreted that the UE shall re-acquire the SIB every time a positioning request is triggered.

· Ericsson think the value tag as we have it in LTE has no meaning for most of the positioning SIBs which are always changing, but it could be used for some data like reference station positions that seldom change.  The observations change every time and could not be covered by a value tag, so the idea is that the value tag would be omitted and the UE assumes every transmission is new information.
· Nokia ask if this would be similar to legacy LTE, so that a change in the value tag would force re-acquiring all the positioning SIBs.  Ericsson think we cannot have one value tag for the whole set because of the frequently changing SIBs.
· Huawei see some benefit in the value tag being applicable to some SIBs, so that a change in the value tag causes re-acquiring all the covered SIBs.
· QC think we could have a predefined table similar to what we have in UMTS, where the value tag applies only to certain SIBs.  They agree that the UE should not read all SIBs just because of a change in frequently changing positioning SIBs.  They originally thought no value tag would be needed and the UE would just read the SIBs when it needed the data, but they can consider a value tag solution.
· ESA indicate that RTCM uses a dedicated message for this purpose and maybe we could use it as a model.  QC think this is for scheduling, not for updates.
· We will try to have a means to indicate when the positioning SIBs have changed.  Further contributions are needed on the details.  If no solution, we fall back to the baseline that the UE reads the SIBs when it needs them.

Proposal 3	Define the positioning SI periodicity independent from the legacy SI periodicity.

· Ericsson indicate the legacy periodicities only go up to ~5 seconds and this is not long enough for some of the slow-updating positioning information.
· QC think this mixes the SIB repetition period and the periodicity of data change.  Even if the data change infrequently, the UE may need access to the SIB quickly without waiting for a long repetition period (to reduce latency).
· QC think with the legacy scheduling mechanism you cannot have periodicities longer than 5 seconds; we would need a hyper SFN approach and a new acquisition procedure.  It looks difficult to design a mechanism that coexists with legacy LTE.
· Ericsson emphasise that this is different from the hyper SFN case.
· QC think the value tag concept is important e.g. if we broadcast RTK corrections every second, and the network updates the values every 5 seconds.  Without an indication of when the data change we would have long latencies.
· ESA wonder if the update periodicity can be exploited to support the scheduling so that the UE knows it can skip reading the data between the update periods.  Qualcomm think this is reasonable and you can start reading at any point between updates.
· u-blox think a 5-second periodicity for the largest blocks would be a waste of bandwidth.  They think some fields such as ephemeris could be repeated on the order of minutes.
· QC think it is a deployment decision what to broadcast, but whatever it is needs to be repeated potentially much more often than it changes.  E.g. reference station info which might never change.
· u-blox think the long update periods are a good argument for having a repetition period longer than 5 seconds.
· Huawei agree with QC that we do not need to change the period.  The slow-varying SIBs can repeat to allow new UEs to acquire quickly.

· Use the existing SIB periodicities.

Proposal 7	RAN2 defines signaling to indicate to the UE that information from a set of cells in a region is the same

· Ericsson intend this to address the case that the same information is transmitted by different cells.
· Nokia understand this is similar to the area concept in NR.  They would propose to stick to the LTE baseline solution which does not have the area concept.  This may be an optimisation.
· QC think this is a similar problem to the value tag.  When the UE needs the data, it reads them from the serving cell and it doesn’t matter if adjacent cells are broadcasting the same thing.  The UE still needs to read the data when needed.
· Nokia consider that this would try to avoid having the UE acquire the positioning SIBs from every cell it moves into, similar to the NR approach.  We could introduce it in LTE but it might be better as a generic solution rather than just for positioning SIBs.
· u-blox think the UE could take a lot of responsibility for what it reads.  E.g. ephemeris is valid across the whole region, so the UE can avoid re-reading it as long as the value tag has not changed.  Other information such as the reference station information could change because the new cell could be broadcasting information for a different reference station.  They see that the area tag is less useful than the value tag.

Proposal 10	Positioning SIB contents are only defined in E-SMLC. From eNB perspective, it is agnostic and only refers the SIB types by integer/Bit String fields.

· Ericsson mean by this that the E-SMLC would define the SIB content and the eNB only refers to it by metadata, e.g. SIB types/AD types.
· Nokia would like to avoid specifying SIB contents in the E-SMLC.  The SIBs belong conceptually to the RRC.  Assistance data elements can be defined in the E-SMLC but the mapping to a particular SIB belongs in RRC.
· Ericsson would like to keep it out of the RRC for clear separation, and define the SIB contents in LPP.  The RRC would only indicate that this is a positioning SIB.
· QC strongly agree that the eNB should be agnostic to positioning information.  The RRC layer should not interpret or modify the positioning information.  Otherwise we risk getting the eNB involved with E-SMLC functionality.
· Nokia agree that any positioning data should be transparent to eNB but are not sure what is meant here by “SIB contents”.  The detailed encoding of assistance data should be on E-SMLC side, but the RRC spec would have the structure of a SIB.  E.g. SIBxx is RTK observations, and it carries a block of data defined in LPP that contains the RTK observations.
· QC think that would make our specification maintenance difficult because we would have IEs duplicated between RRC and LPP.  This is why they propose a single generic positioning SIB.
· Ericsson agree with QC and think we could define an OCTET STRING with the actual content.  Instead of having all the SIB types defined in RRC we could have only some metadata.
· QC think this was already done with MDT where we have an OCTET STRING that refers to LPP for encoding.
· Nokia are OK with this approach but would like to see the ASN.1 details.
· QC think the details are relatively simple.
· We have a single positioning SIB type with an OCTET STRING container, whose contents refer to LPP for encoding.
· What is included in the OCTET STRING will be different for different positioning SIB types.

· QC think the difficult part is the coexistence with the legacy SIB mechanisms.
· Nokia think we could take an email discussion to review the QC CRs.  QC think an official email discussion may cause extra overhead and it could be better for companies to consider offline towards next meeting.

Proposal 11	E-SMLC provides the meta data GNSS-ID, Key Index and message Identifier to eNB.

· Ericsson want to consider how we map between the encryption key and the SIBs.  They see two alternatives:
· 1) The keys are handled by E-SMLC and provided via MME, each key associated with a key index.  The index is also used by E-SMLC when providing the encrypted SIBs to the eNB for broadcast.  The UE gets the key from MME and the list of SIBs with key indices from the scheduling information and can identify which SIBs it can decrypt.
· 2) The UE gets information from MME on what SIBs are connected to what keys, and therefore the UE knows what SIBs it can decrypt and only needs to receive those.
· QC think it would be good to have a detailed proposal.
· Ericsson think we need to focus on how the keys are tied to the data they encrypt, and we have not seen the full picture.
· 

Draft CRs for SIBs

R2-1804787	Draft CR 36.331: Addition of broadcast of positioning assistance data	Qualcomm Incorporated	draftCR	Rel-15	36.331	15.1.0	B	LCS_LTE_acc_enh-Core

R2-1804788	Draft CR 36.355: Addition of broadcast of positioning assistance data	Qualcomm Incorporated	draftCR	Rel-15	36.355	14.5.1	B	LCS_LTE_acc_enh-Core

R2-1805254	SIB design for Positioning Broadcast  Information	Ericsson	CR	Rel-15	36.331	15.1.0	3332	-	B	LCS_LTE_acc_enh-Core

Broadcast and unicast

R2-1805256	On the details of broadcast and ciphering	Ericsson	discussion	Rel-15	LCS_LTE_acc_enh-Core

R2-1805506	Switch between unicast and broadcast	Huawei, HiSilicon	discussion	Rel-15	LCS_LTE_acc_enh-Core


Comebacks on Friday

R2-1806306	TP for MAC support in LPP	Qualcomm Incorporated
R2-1806309	Draft LS to SA2 on shape recommendations	Nokia


Email discussions

[None]
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