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1	Introduction
This paper provides an updated work plan for the Release 15 work item “UE Positioning Accuracy Enhancements for LTE”. Updates include status until RAN#79 (March 2018) and future plans for RAN2/3/4 meetings.
2	Background
A Release 15 work item “UE Positioning Accuracy Enhancements for LTE” [2] was approved in RAN#75. In RAN#76 this work item was updated [3] where the UE-based OTDOA objective was down prioritized as a second priority objective. Also, the completion date for the work item was updated from Dec 2017 to June 2018. In RAN#78 the work item was updated in [4] and time budgets for RAN3 were updated in [5]. The following are the objectives of this work item:
	· GNSS positioning enhancements:
· Specify the signalling and procedure to support RTK GNSS positioning over LPP and LPPa, taking into account both UE and network complexity. [RAN2, RAN3, RAN1]
· Specify support for IMU positioning:
· Specify the signalling and procedure to support IMU positioning over LPP and hybrid positioning including IMU related estimates. [RAN2, RAN1]
· As second priority, specify the signalling and procedure to support UE-based OTDOA positioning [RAN2]
· Broadcasting of assistance data [RAN2, RAN3, SA3, SA2]
· Specify a new SIB to support signalling of positioning assistance information for A-GNSS, RTK and UE-based OTDOA assistance information. 
· Specify optional encryption procedure for broadcast assistance data, including mechanism for delivery of UE-specific encryption keys.



3	Discussion
3.1	Work plan and task break down per RAN WG
Following table details the work plan in terms of tasks for different RAN WG. It also shows the time line and planned allocation of time units for each meeting.
	TSG/WG
	Meeting Number
	Date
	TU
	Task

	RAN2
	98
	MAY 2017
	1
	Agreements:
· Correction data (for RTK GNSS) is provided by ESMLC. RAN2 will not discuss how ESMLC gets this data in 3GPP 
· LS sent to SA3 on the provision of an encryption solution for broadcast positioning information
· Support both UE based and UE assisted modes for RTK GNSS. How to support them is FFS

	RAN
	76
	JUN 2017
	-
	Agreements:
· WID updated in RP-171508
· UE based OTDOA is down prioritized as a 2nd priority objective

	RAN1
	90
	AUG 2017
	0.5
	Agreements:
· Agreed definition of GNSS carrier phase measurement a.k.a. Accumulated Delta Range (ADR) and a corresponding CR to 36.214

	RAN2
	99
	AUG 2017
	1
	Agreements:
· Use the RTCM Standard 10403.3 OSR message types and data fields to support network RTK
· VRS (virtual reference station method) should be considered as a viable network RTK technique implemented using SIB broadcast
· Support at least the following RTCM message types:
- Observation message types using MSM definitions (1071 - 1127)
- Station Coordinates messages (1006)
- Receiver and Antenna Descriptors (1033)
- GLONASS code-bias information (1230)
- MAC Network RTK messages (1014, 1017, 1030, 1039, 1031)
- FKP Network RTK messages (1034, 1035)
· Agreed to discuss support for additional RTK GNSS methods
· Agreed on some UE measurement enhancements for RTK GNSS to be captured in TS 36.355
We also discussed options for signalling of RTK GNSS assistance data but no consensus could be reached. Also, IMU positioning use cases were discussed but decided to continue discussion in next meeting.

	RAN
	77
	SEP 2017
	-
	· WI progress/status discussed and noted.

	RAN1
	90bis
	OCT 2017
	0.5
	· RAN1 concluded that "IMU positioning" has no RAN1 impacts
· RAN1 completed RAN1 objectives of this work item

	RAN2
	99bis
	OCT 2017
	1
	Agreements:
GNSS enhancements:
· Select option 2 (ASN.1 encoding by E-SMLC) for RTK assistance data for both broadcast and unicast
· Support SSR concept, and thus PPP, RT-PPP, PPP-RTK.  RAN2 will aim to finish what we can in Rel-15. This applies to all GNSSs
· The following messages are adopted for support of 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)
· The above proposed messages are the baseline and additional support can be discussed. 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.
· Future phase aims to support the following:
- Carrier phase bias
- Precise atmospheric models (ionospheric and tropospheric)
Broadcasting of assistance data:
· The encryption of broadcasted assistance data should be performed at the E-SMLC, if needed.
Post RAN2#99bis email discussions:
· [99bis#56 ] Discussed running stage 3 (36.355) CR for RTK GNSS
· [99bis#57] Discussed future phase support of SSR
· [99bis#58] Discussed measurements for IMU positioning

	RAN3
	97bis
	OCT 2017
	0.5
	Agreements:
· The eNB should have the last decision on allocation of resources for broadcasting
· Generic "Assistance Data Broadcast" procedure name is preferred
· We need to be able to signal different types of assistance information independently from one another
· It should be possible to support different broadcast periodicities for the different types of assistance info

	RAN4
	84bis
	OCT 2017
	0.5
	· RAN4 did not discuss this work item in RAN4#84bis and did not utilize the allocated 0.5 TU

	RAN2
	100
	NOV 2017
	-
	· No time units in RAN2#100 for this work item

	RAN3
	98
	NOV 2017
	0.5
	· Discussed two different options for Assistance Data Broadcast procedure

	RAN4
	85
	NOV 2017
	0.5
	· Agreed there are no specification impact in RAN4 for IMU sensor positioning.
· Agreed to study further any specification impact in RAN4 for RTK positioning

	RAN
	78
	DEC 2017
	-
	Agreements:
· WID updated in RP-172313
· Huawei added as co-rapporteur of the WID and will be leading RAN4 work
· Additional time units of 0.5 added to RAN3#99, RAN3#99bis and RAN3#100
· Status report in RP-172312 approved with overall estimated level of completion for core part as 40%

	RAN1
	92
	FEB 2018
	-
	· RAN1 work completed

	RAN2
	101
	FEB 2018
	1
	Agreements:
GNSS enhancements:

· Agreed R2-1802690 as baseline for further work of the running LPP CR for RTK GNSS positioning
· Baseline stage 2 CR to 36.305 (R2-1803282) for email review
· Resolved several open issues on the running LPP CR (refer to status report RP-180186 for details)
Broadcasting of assistance data:
· SIBs are at finer granularity than the positioning service. As a baseline, there will be one SIB per LPP assistance data information element
· Octet string segmentation will be supported.  FFS which node (E-SMLC or eNB) does it
· FFS pseudo segmentation
· Agreed to have an email discussion to finalize the RAN2 preferred solution for encryption of broadcast assistance data and signalling for distribution of security keys to UE and provide RAN2 feedback to SA2 and SA3 respectively
Support for IMU positioning:
· Agreed to support UE to E-SMLC signalling of IMU computed acceleration and displacement
· Agreed to have an email discussion on UE movement model

	RAN3
	99
	FEB 2018
	0.5
	Broadcasting of assistance data:
· Continued discussing the two options for the LPPa signaling framework (“pre-negotiation” vs “pre-configuration”). Down-selection is pending further progress in RAN2 and better understanding of requirements

	RAN4
	86
	FEB 2018
	0.5
	· No discussions on core and performance requirements for RTK GNSS positioning

	RAN
	79
	MAR 2018
	-
	· Status report in RP-180186 approved with overall estimated level of completion for core part as 50%

	RAN1
	92bis
	APR 2018
	-
	· RAN1 work completed

	RAN2
	101bis
	APR 2018
	1
	· Focus on completion of GNSS enhancement objective
· Progress broadcast of GNSS assistance data support and encryption of broadcast assistance data
· Agree on way forward for future phase support for SSR
· Agree on way forward for IMU positioning

	RAN3
	99bis
	APR 2018
	0.5
	· Continue working on running stage 3 (36.455) CR for RTK GNSS and broadcast assistance data

	RAN4
	86bis
	APR 2018
	0.5
	· Continue discussions on core and performance requirements for RTK GNSS positioning, and finalize the discussion if possible

	RAN1
	93
	MAY 2018
	-
	· RAN1 work completed

	RAN2
	102
	MAY 2018
	1
	· Agree CRs to 36.305, 36.355, 36.331

	RAN3
	100
	MAY 2018
	0.5
	· Finalize and agree the 36.455 CR

	RAN4
	87
	MAY 2018
	0.5
	· [bookmark: _GoBack]If not complete by RAN4#86bis, finalize discussions on core and performance requirements for RTK GNSS positioning

	RAN
	80
	JUN 2018
	-
	· Approve CRs to RAN1/RAN2/RAN3/RAN4 core specifications



4	Conclusion
This paper provided an updated work plan for completion of the work item.
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