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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: Sep. 18: WID: RP-181298)

Time budget: 0 TU

This AI is for corrections to a WI that is complete from RAN2 point of view. Note the 36.331 CR has not yet been implemented to the specification and must be agreed again in RAN2#103.
Documents in this agenda item will be handled in a break out session

9.8.1
Organisational

Including incoming LSs, rapporteur inputs, running CRs

R2-1812351
Addition of broadcast of positioning assistance data
Qualcomm Incorporated, Nokia, LG
CR
Rel-15
36.331
15.2.2
3450
2
B
LCS_LTE_acc_enh-Core
R2-1808889
Agreed in principle at last meeting; no changes.

· Agreed
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;

R2-1812352
GAD shapes for high accuracy positioning
Qualcomm Incorporated
CR
Rel-15
36.355
15.0.0
0224
-
F
LCS_LTE_acc_enh-Core

QC clarify SA2 are still discussing the encoding of altitude.  We do not expect an LS but can align to their decision.

Ericsson understand that SA2 may be depending on RAN2 to take a final decision.

NextNav think there is a document reserved for an LS from SA2; the question is whether we can process it in time.

To be revised if necessary in R2-1813166 [CB Friday].  Offline discussion 604, Qualcomm.
9.8.3
Support for IMU positioning
The details of IMU raw data; the scenario and benefits on how to use IMU raw data;
9.8.4
UE-based OTDOA positioning
What additional assistance information is required? Note, as second priority

R2-1811859
Additional UE-based information for OTDOA positioning
ITRI
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);
Stage 2 alignment
R2-1812354
Broadcast of assistance data
Qualcomm Incorporated
CR
Rel-15
36.305
15.0.0
0076
-
F
LCS_LTE_acc_enh-Core

Nokia find some confusion about the text in 6.2.1 which may suggest the point-to-point LPP protocol supports broadcast signalling.

Change to “LPP also supports RRC broadcast of location assistance data information”

· Agreed with this change as R2-1813167
SIB modification
R2-1812356
Modification of Positioning SIBs
Qualcomm Incorporated
discussion
LCS_LTE_acc_enh-Core

Ericsson wonder about the case of multiple segments of one positioning SIB: can they be sent in the same SI window as different SI messages, or must they be sent one by one?  Ericsson understanding is that they could be listed as separate SI messages.  Qualcomm think this is not possible since we use the existing SI solution for segmentation (a la SIB12).  In QC understanding one SIB must map to one SI message, and if it is segmented it is still the same SI message.

Ericsson think we are already repeating the same SIB because we have a generic SIB, and the UE can determine which instance corresponds to which posSIB.

Qualcomm think we would need a procedural description for the segmentation, and we do not have a segment counter in the SIB that would allow reassembling them across different SI messages.  They also do not see the use case.

Ericsson think it is possible to order the segments correctly using the sequence number in LPP.  If observations are updated on e.g. the second level they should be sent as close to each other as possible instead of waiting for segments spread out over multiple SI windows.  This would also increase device complexity.

Nokia ask how the scheduling and segmentation handling relates to the modification of the SI.  Ericsson agree it is a bit outside the modification period discussion but we need to develop a common view.

Ericsson ask about the purpose of the modification period considering that there could be uncertainties about when the updated information is sent.  Should it be seen as a guarantee that the information does not change in the modification period?  Qualcomm confirm this is the intention but for some assistance data it may not be possible to predict at the seconds level.  If the server fails to provide updated information the network could still change the value tag.  E.g. with ephemeris you can be more confident of when it changes.

Qualcomm understand that the need for a time reference is independent of where we put the information.

Ericsson think we could agree that the value tag has also the purpose to allow the UE to manage overlap in the information.

u-blox think there isn’t an absolute need for an absolute time reference when the validity time expires.  They see the main difference as whether the information goes in SIB1 or in the positioning SIB.

Qualcomm think the absolute time is needed; if you switch on the UE and start positioning service, you need to know when the message has changed the first time.  E.g. ephemeris is valid for two hours, and a UE that reads it late in the 2-hour window could wrongly assume it could wait for two hours.  u-blox assume the flags in SIB1 should prevent this.  They agree it would be better to have UTC time, but it’s not reasonable to put UTC time in SIB1.

Ericsson understand that if the value tag is in the SIB it would be in SIB1, and if the UE while engaging in positioning is monitoring SIB1 continuously, it would detect any changes.  If it is only monitoring the positioning SIBs it would not see the value tag.  So the consequence of putting the value tags in SIB1 is that the UE needs to monitor SIB1 frequently.

Ericsson are concerned that we reintroduce more complexity with this approach.  Qualcomm think this is not a “must have” feature, but if we have it we should do it right and in their view copying the existing SI framework does not work.

Ericsson understand that in the Qualcomm solution the UE has to read all the SI messages to interpret which ones have changed.  In the legacy solution we have the value tags all in one place and the UE can just check SIB1.

Qualcomm clarify that the UE would only need to look into the SI messages when the validity time expires, and read only the control information.

CMCC think the value tag in SIB1 saves UE power and under the Qualcomm solution the UE has to monitor the positioning SIBs continuously.

Ericsson think if we have the modification period, we should allow the UE to understand when the information really changes and avoid uncertainties around it.  Think we could agree that we have a value tag and a modification period.  We also seem to be aligned that an absolute time reference is needed.  They think we need to understand if the modification period is a “promise” of when the information changes.

Qualcomm think the critical thing is to decide if we need this information per SI message or per SIB.

CMCC think if the posSIB value tag is per SI and not per SIB, it will only change when the SI message is updated.  If it is per SIB it would change more frequently.

R2-1812416
Positioning Assistance Data Broadcast Validity and Updates Support
Ericsson
discussion
Rel-15

R2-1812896
Discussion on the change notification of the positioning SIBs
CMCC, Huawei, HiSilicon, ZTE, CAICT, U-blox
discussion
Rel-15
LCS_LTE_acc_enh-Core
R2-1811520

Qualcomm ask for clarification that this is the same basic solution as presented last meeting.  CMCC confirm this.  Qualcomm continue to think the change information should be per SIB; they think we need a positioning specific solution that takes into account that the UE may not support or need all assistance data elements.
Ericsson agree when you want to indicate that something has changed, it’s good to indicate which SIB changed.  However they think there may not be so many positioning SIBs per SI message.

u-blox think the validity time per SIB makes sense, but it may not be the best way to indicate that a change has taken place.  E.g. in case of switching reference stations, a change in assistance data may need to be triggered although it is within the validity time.

CMCC do not see an advantage of the SIB based approach and would like to go with the SI based approach for simplification of the standard.

Nokia have a concern that we initially agreed to have most of the SI functionality at the positioning server, with only the broadcast part handled by the eNB, and minimise impact to the RRC; but now we have increasing impact to the RRC for SI handling.  We need to finish the ASN.1 and there may not be enough time to do a thorough comparison.

Ericsson think there is time for a comparison and the differences will not affect legacy UEs.  We also need to consider the case that something needs to change within the modification period.
Qualcomm think this feature is only needed if there is some unpredictability in when the network provides the data, and in most situations the UE should be able to predict.  So this is a “nice to have” feature rather than essential.  They are concerned about the impact on RRC (affecting the ASN.1 review) as well as LPPa.

Nokia agree it is a “nice to have”, and think that even for LPP ASN.1 changes we need to ask if it is essential to do now.  Either solution will add more ASN.1 impact.

Ericsson agree that the UE can determine most of the changes, but it cannot easily handle the case that it reads the SI near the end of the modification period and gets quickly outdated data.  Either we would have the behaviour that the UE always reads SIB1, or the UE can benefit from the additional information.  They think u-blox’s example of cell change is not a problem because the UE knows when cell change happens.  They don’t see a major difference in making the changes in RRC vs. LPP, but if we consider that changes to LPP are less or a problem that could be a guideline.

u-blox agree with Ericsson’s point and think there is significant potential value for the UE to have this information.  Suggest that we could include the validity time as a tag within the posSIBs (within LPP).

Ericsson think we have the mapping from SIB to SI, and wonder why it is a critical difference whether we have the validity information per SIB or per SI.  Also wonder what would be the LPPa impact.  Qualcomm clarify that the LPPa impact is to add the scheduling metadata.

Qualcomm understand that under the Ericsson proposal it would be necessary to read every SIB1 occasion.  CMCC understand that under the Qualcomm proposal you would need to read the value tag in the posSIB every time and it cannot be guaranteed that the posSIB periodicity is high.  Qualcomm think the validity time fixes this problem because it allows the UE to ignore the posSIB for the validity time.

Qualcomm see that the validity time would be the minimum that could be useful for the UE and see it as the highest priority.  The value tag on top of this is useful in case the network cannot guarantee when the data change.

Sony think the meaning of the validity time could be addressed by overdimensioning, e.g. if the “true” validity time is 30 s you could report a validity time of 15 s.

Nokia agree that either solution could work; they see it as a “nice to have” feature.  Still needs to be decided whether it is in RRC or LPP.  They find the RRC solution kludgey from an SI perspective because of the additional metadata, and the LPP solution seems cleaner.

Huawei think the starting time also makes sense to have.

ZTE question whether it is useful for the UE to store a validity period that is too long. The UE will not be around the same base station indefinitely.  Qualcomm think you could have a stationary UE that benefits from the long validity period and others would have to re-read at cell change.

· We will have a value tag and validity period.  For offline discussion to determine whether this is done in RRC or LPP.  Offline discussion 601 (Ericsson).  Report in R2-1813161.

R2-1812899
Modification of positioniong SIBs
Huawei, HiSilicon
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1813161
Positioning AD Broadcast Value Tag and Expiration Time [103 Offline 601]
Ericsson
discussion
Rel-15

Qualcomm think there are some mistaken assumptions and there is still some misalignment on the bullets in Proposal 1.  They see a fundamental difference between using the SI change and the posSIB change.  If we need a change indication per AD element, then their view is we need to have the change indication in LPP.  We cannot put all this information in SIB1 and they think it is an obvious solution to put it in LPP.

Ericsson think whether we notify by SIB or by SI is not a big difference since we map the SIBs to SI anyway.

u-blox agree with Qualcomm that it is a SIB change we are looking for and this cannot be easily signalled in SIB1.  However, they think signalling an SI change to do this is workable and efficient.  Huawei agree and think there is a logical problem with extracting the change notification from the SIBs.

Nokia think both solutions could be made to work, but there are certain AD attributes that we need to take account of (e.g. some are more frequently changing than others).  They have a slight preference for the LPP implementation, but they don’t see a clear conclusion from this offline discussion.

Ericsson agree that LPP can work, but think that if we consider positioning AD as having very different characteristics then we should consider scheduling it differently.  The SI framework already exists.

Qualcomm agree the legacy framework can be used with the SI value tag and think this is enough.

Ericsson think the existing framework needs to be extended for positioning.  Qualcomm don’t see this need.  E.g. there are already cases where an SI modification does not advance the value tag.  Qualcomm do not see the need to create a new value tag for positioning.

Ericsson think we have separate SIBs and separate SI messages which argues for a separate value tag.

Ericsson can accept the LPP solution for the sake of progress.

u-blox can also accept the LPP solution.  Nokia wonder if there is a CR to show the changes for the LPP solution.  Ericsson have one in R2-1813165.
Proposal 1 Capture the aligned view in the listed items in the corresponding CR. 
· A value tag is used to indicate when a SI message / PosSIB has changed

· If the value tag is omitted, the UE cannot preclude that a broadcasted instance of the SI message/PosSIB contains new information

· A validity period/modification period is used to inform about how often the SI message/PosSIB can change and contain new information

· There are benefits to convey the absolute time when an SI message/PosSIB will/can change

· The UE may not monitor every SIB1 transmission due to other needs

Proposal 2 Capture the interpretation of value tag and expiration time attribute presence in the corresponding CR. 
Proposal 3 RAN2 to decide an appropriate implementation of value tag and expiration time among the three presented.
SIB1 size
R2-1812417
SIB1 Size and Need for New SIB for hosting Positioning SIB Information
Ericsson
discussion
Rel-15

Qualcomm think the calculations assume that each segment is a separate SI message, which is not possible; and that each SI message contains 14 posSIBs.  They compute a size of 151 bits for the 7 RTK messages which is more modest.  Think a deployment has to select which use cases to broadcast, and no realistic deployment would need to broadcast all 28 messages.  They consider that the two-stage acquisition process in the Ericsson proposal is unnecessary complexity.

Nokia think we already determined that a control plane SI broadcast solution is not optimal, but the WI dictates that we need to support it.  For near term deployments they think this solution is adequate although it may need to be improved in the longer-term future.  They would like to avoid reopening major issues while we are trying to finish the WI.

Qualcomm agree that if you really need 28 SI messages there is a problem, but they don’t see this as a realistic case.

Qualcomm think the scheduling SIB brings its own overhead as well as changing the system acquisition process.  They think the size problem if it occurs will be general, not specific to positioning.

Ericsson think the additional scheduling SIB avoids impact on legacy UEs which also militates for decoupling the positioning information into a separate SIB.

· Noted

Scheduling
R2-1812419
Scheduling and acquisition of SI messages containing positioning SIBs
Ericsson
discussion
Rel-15

Qualcomm think if the broadcast capacity limits the configuration, the deployment will have to make some compromises, e.g. more SIBs in an SI message.  The standard enables everything but the deployment has to pick a subset.  They consider that four SI messages should be enough for most if not all use cases, e.g. by putting all AD for one GNSS in one SI message.  The offset could be added for SI messages generally and doesn’t need to be specific to positioning.

Ericsson think we have the available resources, but not available at the beginning of the SFN cycle, so it makes sense to have the scheduling be able to take advantage of them.  We avoided introducing a “generic SIB” so in that sense this issue is specific to positioning.  They think it’s unfortunate if we design this information and then can’t broadcast it due to the scheduling limitations.

Nokia think this points to a scaling issue in the existing LTE SI design, and they agree with QC that this is not per se a positioning issue but should be considered as a possible enhancement for LTE generally.  They acknowledge that LTE SI is not an optimal solution for positioning broadcast but it is available for deployments to use.

Ericsson ask what is the ratio of data between positioning and “regular” SI in a typical system: Is the bulk of the data still the legacy material or is the main part likely to be the positioning?  Nokia think the scaling issue is general.

Ericsson consider that the 10 ms window restriction from PWS would be unfortunate to extend to positioning because the use cases are different.

Nokia think it would need to be discussed in the main session because of the impact on scheduling and SIB1; there could be a broader audience interested.  Ericsson think it could be useful for other SIBs and agree that if we introduce it for positioning SIBs now it doesn’t limit the potential to apply it in future for other SIBs.

Qualcomm think we avoided changing the existing SI mechanisms when introducing the broadcast.  They agree that the Ericsson contribution may identify real problems but they are not specific to positioning.  They see this solution as a “quick and dirty” fix that does not address the root of the scheduling issue.  For the immediate positioning use cases they don’t see a problem, but in the longer term this should be seen as a separate topic.
Ericsson think it could be discussed offline.  They think we need to understand what the typical configurations are.

Offline discussion 602 (Ericsson).  Result in R2-1813162.

R2-1813162
Positioning AD Broadcast SIB Scheduling [103 Offline 602]
Ericsson
discussion
Rel-15

Proposal 4 Confirm that separate pos SIB segments can be maped to different SI messages listed in the pos-SchedulingInfoList

Proposal 5 Adopt the text proposal to 36.331 in Appendix  
Qualcomm understand you cannot put different segments in different SI messages based on how SI works today.  They think we cannot decide to change this in the positioning session as it would affect the general SI design.  They also do not see a benefit of this segmentation.  This seems to be different from the scheduling issue that was raised previously.

Nokia have the same opinion as Qualcomm and do not see the benefit of the proposed changes.

Ericsson think there is a benefit in terms of latency, and different GNSSs could be mapped to different SI messages.  They agree this could be discussed as TEI15/16.

Ericsson wonder if the details do not need to be specified or if it is just a question of time.  Nokia think this is a level of scheduling detail that we don’t have for the legacy SIBs, and the motivation is not clear.  More time needed to discuss the issue and understand the benefits; if it is not critical in Rel-15 they would like to continue discussions.

Qualcomm think we need to specify the scheduling of SI of course, but we have not changed the legacy mechanism so there should be no impact.  They think mapping separate segments to different SI messages is not consistent with the ASN.1 or feasible although the specification does not explicitly say it is not allowed.

· Noted; the issue can be pursued as a TEI item if there is an interest.

Draft CRs
R2-1812378
Modification of Positioning SIBs
Qualcomm Incorporated
CR
Rel-15
36.355
15.0.0
0225
-
F
LCS_LTE_acc_enh-Core

R2-1812420
draftCR Introduce a new SIB for hosting Positioning SIB scheduling
Ericsson
draftCR
Rel-15
36.331
15.2.2
B
LCS_LTE_acc_enh-Core

R2-1812434
draftCR Support functions for Positioning SIB scheduling
Ericsson
draftCR
Rel-15
36.331
15.2.2
B
LCS_LTE_acc_enh-Core

R2-1812897
Draft CR to 36.331 on the change notification of the positioning SIBs
CMCC, Huawei, HiSilicon, ZTE, CAICT, U-blox
draftCR
Rel-15
36.331
15.2.2
B
LCS_LTE_acc_enh-Core
R2-1811521

R2-1813163
SI message scheduling for broadcast of positioning assistance data
Ericsson, others?
R2-1813164
Draft CR to 36.331 on the change notification of the positioning SIBs
Ericsson, others?
R2-1813165
Positioning SIB value tag and expiration time
Ericsson, Huawei, ZTE
Qualcomm ask what the difference is from R1-1812378.  Ericsson agree there is little difference.  Qualcomm notice there is a difference in the last sentence of the value tag description and would like it clarified; it seems to make the value tag mandatory, whereas in the Qualcomm CR absence of the value tag restores the legacy behaviour.

Ericsson think there may be SIB types for which the value tag is not applicable due to fast changing and it should be possible to omit the value tag for these SIBs.

Qualcomm think this makes it mandatory for the slow changing SIBs.  They would rather not define default behaviour for the value tag.  They would like more time to check the CR.

Ericsson wonder how the UE can be “bothered” by knowing the extra information on whether the SIB is fast or slow changing.

u-blox think this can be fixed by cleaning up the wording of the sentence.  If the field is absent the UE cannot decide if it has changed.

T-Mobile see this as optional and question the benefit considering that it comes so late.  They think both fields should be optional and in absence the UE should fall back to the default behaviour.

Huawei think it is clearer to have a slow/fast indication.

Nokia think we can agree to have the solution in LPP, but some more time is needed to look at the details of the field description.

ZTE think an offline check could be done quickly.

Nokia think if we need to re-discuss the whole SI change mechanism it is more of a Rel-16 issue.  If we need something for Rel-15 then offline checking time is needed.  Ericsson would like to reach a compromise solution for this release.

ZTE think the changes relative to the discussion on Tuesday are not so big.  Nokia think the CR is new.

CMCC agree with Ericsson’s view that we should solve it this week, otherwise we need to discuss for Rel-16 between the RRC and LPP solutions.

T-Mobile think both fields and the whole behaviour need to be optional so there is no mandated change.

ZTE would like to know other companies’ understanding if the data must change after the validity time, or if it is only possible to change.  Qualcomm understand that we would not specify network behaviour in this respect, and they see this as an advantage of the LPP solution that it gives the network flexibility to adjust the validity time independent of the SI settings.

Polaris wonder how we will manage the two CRs.  We will decide based on the contents of the revised CR.

· We will have the value tag and expiration time in LPP

· Offline checking of the CR; revision in R2-1813168 (Offline discussion 603, Ericsson) [CB Friday].

Withdrawn/Not available
R2-1811520
Discussion on the change notification of the positioning SIBs
CMCC
discussion
Rel-15
LCS_LTE_acc_enh-Core
Revised

R2-1811521
Draft CR to 36.331 on the change notification of the positioning SIBs
CMCC
draftCR
Rel-15
36.331
15.2.2
B
LCS_LTE_acc_enh-Core
Revised

R2-1812894
Discussion on the change notification of the positioning SIBs
CMCC, Huawei, HiSilicon, ZTE, CAICT, U-blox
discussion
Rel-15
LCS_LTE_acc_enh-Core
R2-1811520
Late

R2-1812703
Modification of positioniong SIBs
Huawei, HiSilicon
discussion
Rel-15
LCS_LTE_acc_enh-Core
Withdrawn

Friday comebacks

R2-1813168
Positioning SIB value tag and expiration time
Ericsson, Huawei, ZTE

R2-1813166
GAD shapes for high accuracy positioning
Qualcomm Incorporated
CR
Rel-15
36.355
15.0.0
0224
-
F
LCS_LTE_acc_enh-Core
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