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9.8
Positioning Accuracy Enhancements for LTE

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

Time budget: 1 TU

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

9.8.1
Organisational

Including incoming LSs, rapporteur inputs, running CRs

R2-1711582
Updated work plan for UE Positioning Accuracy Enhancements for LTE work item
Nokia, Nokia Shanghai Bell
discussion
Rel-15
LCS_LTE_acc_enh-Core

· Endorsed as a plan moving forward

· => Noted

R2-1710023
LS on RAN1 agreements on UE GNSS carrier phase measurement (R1-1715306; contact: Nokia)
RAN1
LS in
Rel-15
UTRA_LTE_iPos_enh2
To:RAN2
Cc:RAN4, RAN5
=> 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 from email discussion [99#47][LTE/Positioning] RTK assistance data encoding (Huawei)

Email discussion [99#47][LTE/Positioning] RTK assistance data encoding (Huawei)
R2-1711311
Email discussion on RTK assistance data encoding
Huawei
discussion
Rel-15
LCS_LTE_acc_enh-Core

· Huawei clarify the container could be used for anything, including messages developed in 3GPP.  They consider that there is value in using the container to broadcast ciphered messages (eNB cannot see the content).

· QC agree that the broadcast would use an OCTET STRING container for the ciphered data.  But the content of the OCTET STRING can be defined in LPP.

· Nokia: details were discussed, maybe we can make a decision now.

· Huawei agree with QC that there would be a container in the SIB, the difference is what would be contained in it.

· Ericsson think there are no objections to option 2 and we could agree to the proposal in the summary.

· Huawei want to clarify what exactly is the meaning of the ASN.1 encoding.  Ericsson understand it to mean we don’t have the container (in LPP).

· Qualcomm understand that there would be an RRC container in the SIB but no container in LPP.

· Ericsson think it’s not about whether there is a container but about the data encoding.

· Intel agree with Ericsson.

· ESA also support option 2 and think it would be important for the support of SSR.  Using the transparent container would require multiple decoders and increase the complexity, and tie us down to what other SDOs have defined.  We could end up excluding some GNSS because another SDO didn’t complete their work.

· Huawei clarify the proposal refers to ASN.1 encoding in LPP.

· Qualcomm think we should have the same encoding for broadcast and unicast.

· Ericsson think there was a clear majority in the email discussion and no objections were raised against option 2.

· Intel agree that there should be one solution; if we take option 2 it should apply for unicast and broadcast.

· Huawei think you cannot use ASN.1 decoding in RRC for broadcast and this introduces a difference between the two.

· Qualcomm think you could copy the ASN.1 into RRC but it would be cleaner to have an OCTET STRING.  Huawei wonder how this works with ciphering.  Qualcomm think there would be a ciphered OCTET STRING from E-SMLC to eNB, but we haven’t decided yet which node does the ciphering.
· Nokia think the email discussion scope was specific and we should take a decision on it, and discuss the broadcast details later.
· LS to RAN3 to update them on the outcome. Should take into account the outcome of the encryption discussion.  Combined with output of the encryption discussion.
Select option 2 (ASN.1 encoding) for RTK assistance data for both broadcast and uni-cast.

Other documents on RTK assistance data encoding

R2-1711313
Discussion on unicast RTK positioning
Huawei, HiSilicon
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1711314
Introducation of one container for RTK assistance data transmission
Huawei, HiSilicon
draftCR
Rel-15
36.355
14.3.0
B
LCS_LTE_acc_enh-Core

R2-1711315
Introducation of two containers for RTK assistance data transmission
Huawei, HiSilicon
draftCR
Rel-15
36.355
14.3.0
B
LCS_LTE_acc_enh-Core

Support of new measurements

R2-1711031
Running LPP CR for RTK GNSS positioning
Qualcomm Incorporated
draftCR
Rel-15
36.355
14.3.0
B
LCS_LTE_acc_enh-Core

· Ericsson wonder about how we would present the quality of the ADR measurements; would like to discuss further and avoid complexity.

· Qualcomm agree we could discuss this further.  The quality in this CR was copied from LPPe.

· Ericsson to organise offline discussion on this topic [Ericsson, offline discussion #501].

· Nokia wonder if we need to discuss the ADR measurement capability some more; do we need an explicit carrier phase measurement capability?

· Qualcomm think the ADR capability is already there from Rel-9, and have just added another capability for the enhancements.

· Ericsson think we will identify capabilities in the ongoing discussion that may need to be added.

· Qualcomm would rather wait and capture the capability at the end, once we have the measurements and the reporting scheme.

· Nokia are OK to have a general running CR discussion.

· Qualcomm will keep the running CR updated with ASN.1 decisions.

Email discussion on the running LPP CR [Qualcomm], deadline for the February meeting.

R2-1711291
Addition of new IE to support UE-assisted RTK-GNSS measurements
Ericsson
CR
Rel-15
36.355
14.3.0
0188
-
B
LCS_LTE_acc_enh-Core

SSR

R2-1710536
GNSS positioning enhancements: ways forward to support SSR concept in Release 15
ESA
discussion
Rel-15
LCS_LTE_acc_enh-Core

· u-blox support the proposals and see SSR as important to support.

· Qualcomm think we could define a phased approach where we “aim” to complete it in Rel-15.  Want to make sure we do not spend too much time on SSR and lose the opportunity to work on other objectives
· Nokia are fine with the concept but would like to keep the scope specific, e.g. to know what specific messages are supported.

· Ericsson also support the concept and want to make sure that the scope is specific.  There is no intention to bypass RTCM, we want to make sure that we can finalise the specification.

· DT agree that the timeline is important.  As of today they feel that SSR cannot be supported in an open way; the messages that are available openly are not enough to support a fully functioning SSR.

· ESA agree we can use a phased approach.  At least RT-PPP should be possible using what’s available today, with no support from additional SDOs.  So this could be a specific objective.  For SSR availability, there is a full SSR defined by Mitsubishi; if we want to support full PPP-RTK we would have to look to that.  But the baseline proposal is for RT-PPP.

· Ericsson think there are two perspectives about “openness” of the messages, one from the UE perspective and one from the 3GPP perspective.  ESA think we can follow the same approach as for network RTK, where we determined not to discuss how the E-SMLC receives the corrections.

Support SSR concept, and thus PPP, RT – PPP, PPP – RTK.  We aim to finish what we can in Rel-15.  This applies to all GNSSs.
The following messages are adopted to support RT-PPP as a baseline:

· GPS SSR (1057 – 1059)

·    GLONASS SSR (1063 – 1065)
· Galileo SSR (1240 – 1242)

· SBAS SSR (1246 – 1248)
· QZSS SSR (1252 – 1254)
· BeiDou SSR (1258 – 1260)

These proposed messages comprise a baseline and additional support can be discussed as the work carried out in 3GPP should not be restricted to only what has already been agreed by RTCM. Translate all agreed RTCM SSR message types and data fields to ASN.1 and add the corresponding information elements to the LPP A-GNSS-ProvideAssistanceData message.
· Ericsson wonder if the atmospheric models should be reflected.  ESA assume the models in LPPe can be reused but some discussion would be needed.

· Nokia think we could discuss this if time permits but it could be a later phase.

· Ericsson would like to add other candidates for support.  ESA suggest carrier phase and precise atmospheric models (ionospheric and tropospheric).

· u-box would like to include integrity information as well.  Qualcomm think we need to discuss what is meant by integrity; note that the incoming LS from SA3 found integrity was not needed.  Ericsson agree the discussion is needed.  This can be discussed offline.
· Future phase aims to support:

· Carrier phase bias

· Precise atmospheric models (ionospheric and tropospheric)

Email discussion on future phase support, including integrity information.  [u-blox]  Report for February meeting.

R2-1710537
GNSS positioning enhancements: detailed description of SSR messages for multi GNSS PPP
ESA
discussion
Rel-15
LCS_LTE_acc_enh-Core

Withdrawn/not available
R2-1711813
GNSS positioning enhancements: ways forward to support SSR concept in Release 15
ESA
discussion
Rel-15
LCS_LTE_acc_enh-Core
Withdrawn

R2-1711814
GNSS positioning enhancements: detailed description of SSR messages for multi GNSS PPP
ESA
discussion
Rel-15
LCS_LTE_acc_enh-Core
Withdrawn

9.8.3
Support for IMU positioning
The details of IMU raw data; the sceanrio and benefits on how to use IMU raw data;
For email discussion to identify the needed measurements.  Goal is a joint TP if possible.  Intel, deadline for the February meeting.

R2-1711476
IMU Sensor based positioning
Intel Corporation, Ericsson, Sony
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1711034
Mitigating Movement of a UE during Positioning using IMUs
Qualcomm Incorporated
discussion

R2-1710640
Considerations for supporting IMU based positioning
Fraunhofer IIS
discussion
Rel-15

R2-1710075
Discussion on IMU positioning
ZTE Corporation
discussion

R2-1710073
Introduction of IMU Positioning
ZTE Corporation
draftCR
Rel-15
36.305
14.3.0
B
LCS_LTE_acc_enh-Core

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

R2-1710071
Discussion on UE-based OTDOA positioning
ZTE Corporation
discussion

R2-1711036
Introduction of UE-Based OTDOA Positioning
Qualcomm Incorporated
discussion
Rel-15
LCS_LTE_acc_enh-Core
R2-1708523

R2-1711038
Draft CR 36.305: Introduction of UE-based OTDOA Positioning
Qualcomm Incorporated
draftCR
Rel-15
36.355
14.3.0
B
LCS_LTE_acc_enh-Core
R2-1708525

R2-1711316
Discussion on OTDOA positioning
Huawei, HiSilicon
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1711689
Consideration on UE-based OTDOA positioning
LG Electronics Inc.
discussion
Rel-15
LCS_LTE_acc_enh-Core
R2-1709276

9.8.5
Broadcasting of assistance data
SIB design for the tranmission of A-GNSS, RTK and, as second priority, UE-based OTDOA assistance information. Encryption of assistance data broadcasting (SA3 input is needed);
Encryption of assistance data broadcasting
R2-1711290
Encryption of positioning broadcast information
Ericsson
discussion
Rel-15

· Qualcomm wonder if we should ask SA2 about the key change frequency; it may be more in their work area rather than SA3.  Nokia agree; we should at least keep SA2 in the loop.  RAN2 could decide whether encryption is done at the E-SMLC but we should consult with SA2 and SA3.
[Discussed together with:]
R2-1711320
Discussion on encryption of broadcasted assistance data
Huawei, HiSilicon
discussion
Rel-15
LCS_LTE_acc_enh-Core

· Nokia would like to be specific about what information needs to be encrypted, e.g. eNB coordinates.

· Qualcomm consider that it is up to the operator what to cipher; from the standards point of view we should be able to cipher everything.  Some deployments may cipher the UE-assisted OTDOA assistance data for business reasons.  Ericsson agree.

· Nokia think SA2 should be informed.  Will be in Cc: on the LS reply.

· Qualcomm and Huawei think the key update frequency is outside RAN2 scope.

· Ericsson want to avoid defining an explicit time from the RAN2 perspective, and to make sure SA2 doesn’t take the task of defining an explicit time either.  Can indicate to SA2 that we have the understanding it would be dynamic/configurable.  Nokia would prefer to leave it to SA2/SA3; Huawei agree.  Intel also agree.

· Ericsson think we should at least avoid indicating SA2 to come up with a number.

· Nokia: we asked SA3 to work on a solution for encrypting broadcast data, and they came back with questions about the requirements.  But we don’t know what the solution will be and we need to see more from them before talking about specific numbers.

· Nokia wonder what the multiple subscription levels refer to.  Is it that different UEs would have access to different data based on their capabilities?
· Ericsson think you could have different encryption keys for different parts of the assistance data, and different UEs have access to different parts of the data that way.

· Nokia wonder about what the “different parts” are.  Ericsson: one subscription could allow everything except GNSS-RTK while another subscription allows RTK.  Could also have different update rates.

· Huawei think we could put an example of the different subscription levels in the reply.

· Nokia think for SA3 we can just say there is a requirement, but within RAN2 it would be good to understand how to categorise the different broadcast data.

· Intel point out we might want to encrypt OTDOA assistance data for other reasons than subscription.

· On eNB specific information:

· Nokia think there could be “eNB specific” data that is not necessarily added at the eNB.  E.g. for OTDOA.

· Qualcomm think of course there is eNB specific information in the broadcast, but the eNB does not need to add any information i.e. the assistance data can be opaque to the eNB, and they think this was the point of the question.  They would prefer the ciphering to be done in the E-SMLC.  Ericsson have the same understanding.
The encryption of broadcasted assistance data should be performed at the E-SMLC if needed. 
RAN2 shall response SA3’s question as follow: [Yes, RAN2 requires a solution that supports multiple subscription levels. This would allow an encryption design solution in which that some UEs have access to all data and other UEs only can access a subset depending on which partition the UE belongs to.]

RAN2 shall acknowledge that the key change frequency needs to be a configurable parameter to handle the trade-off between information protection and key retrieval costs.  

Proposal 3     RAN2 shall response SA3’s question as follow: [No, there seems to be no particular information that needs to be added at the eNB. RAN2 shall ask SA3 to consider different alternatives of delivering the keys to the corresponding UEs, but shall include some information on the envisioned service protocols and architecture.] 

Proposal 4
Send an LS [7] to SA3 about the above agreements and responses to their two questions.

R2-1711292
draft LS on encrypting broadcasted positioning data
Ericsson
LS out
Rel-15
· LS to be revised in R2-17xxxxx.  Companies have the week to check the contents and we revisit on Friday.
· Draft an LS to RAN3 saying that RAN2 have determined encryption takes place in the server, and therefore LPPa needs a container for the encrypted assistance data.
R2-1711312
[DRAFT] Reply LS on encrypting broadcasted positioning data
Huawei, HiSilicon
LS out
Rel-15
LCS_LTE_acc_enh-Core

R2-1711295
draft LS on provisioning of positioning assistance data via LPPa for broadcast
Ericsson
LS out
Rel-15

To be revised in R2-17xxxxx

R2-1711042
Broadcast of Positioning Assistance Data
Qualcomm Incorporated
discussion
Rel-15
LCS_LTE_acc_enh-Core
R2-1708539

For offline discussion [Ericsson, offline #502], including updating the LS to RAN3/CT4.  Also including the outcome of the RTCM signalling discussion in the LS.
Proposal 1:
Define a separate System Information Block (SIB) for each assistance data element specified in LPP (GNSS (incl. RTK), OTDOA).
Proposal 2:
Support segmentation of large assistance data elements for each SIB. 

Proposal 3:
Support ciphering of the assistance data elements for each SIB. 
Proposal 4:
Define additional scheduling information in SIB1 for the generic GNSS assistance data elements (GNSS-GenericAssistanceData [12]) which includes the GNSS-ID, specifying the GNSS for which the data is applicable. 

Proposal 5:
Update LPPa [10] to provide the assistance data for broadcast from the E-SMLC to the eNBs.

Proposal 6:
Update LCS-AP to provide the ciphering key(s) being used to the MME, which can then distribute the keys to suitably subscribed UEs using a mobility management procedure such as an Attach, Tracking Area Update and a Service Request. 

SIB design
R2-1711650
Considerations of providing assistance data
LG Electronics Inc.
discussion
Rel-15

R2-1711293
Positioning assistance data broadcasting
Ericsson
discussion
Rel-15

R2-1711154
The positioning assistance data broadcasting
CMCC
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1711317
Discussion on the broadcasting of assistance data
Huawei, HiSilicon
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1711585
Broadcast A-GNSS assistance data
Nokia, Nokia Shanghai Bell
discussion
Rel-15
LCS_LTE_acc_enh-Core

R2-1711294
GNSS assistance data via cellular networks for accurate positioning
Ericsson
discussion
Rel-15

R2-1711318
Introduction of a single SIB for RTK positioning
Huawei, HiSilicon
draftCR
Rel-15
36.331
14.4.0
B
LCS_LTE_acc_enh-Core

R2-1711319
Introduction of multiple SIBs for RTK positioning
Huawei, HiSilicon
draftCR
Rel-15
36.331
14.4.0
B
LCS_LTE_acc_enh-Core

Comeback on Friday

[CB 501] R2-1711958
Draft LS on provisioning of positioning assistance data via LPPa for broadcast
Ericsson

(NOTE: The content of CB 501 was changed after the session based on the offline discussion)

[CB 502] R2-1711959
Draft LS on encoding and encryption of positioning assistance data
Ericsson
Email discussion
[LTE/Positioning][99b#xx] Running LPP CR for positioning accuracy enhancements (Qualcomm)

To update the running CR with outcomes of this meeting and the related offline discussions.


Deadline: for February meeting

[LTE/Positioning][99b#yy] Future phase support of SSR (u-blox)

To converge on what SSR aspects can be supported in future phases, including what if any integrity information would be needed.

Output: report to February meeting

Deadline: for February meeting

[LTE/Positioning][99b#zz] Measurements for IMU positioning (Intel)

To identify the needed measurements to support IMU positioning, with goal of producing a consensus TP if possible.

Deadline: for February meeting
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