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1. 
Introduction
Positioning support for NB-IoT was discussed during RAN2#96, with the following conclusions/agreements [R2‑168987]: 
· Confirm that the E-UTRAN Positioning Architecture and Protocols are reused in NB-IoT.

· LPP is used as positioning protocol for NB-IoT devices, with positioning method specific modifications and additions dependent on RAN1 agreements. (this doesn’t exclude LPPa for eNB measurements)
· RAN2 understands that SA2 has decided that the E-SMLC is made aware of the access type being used by a UE (e.g., NB-IoT access), e.g., in a LCS-AP Location Request message. 
· Adapt LPP to support positioning measurements in idle mode (note that LPP already support positioning measurements in connected mode). 
· FFS whether broadcast of positioning assistance data for NB-IoT is supported.
An e-mail discussion was tasked to progress the work on LPP:
· [96#53][LTE/eNB-IoT] Positioning LPP  (Qualcomm)

LPP impact, Draft Stage-3 CR


Intended outcome: Email discussion report/Draft LPP CR


Taking into account RAN1 progress


The deadline of the e-mail discussion is set to Thursday, 2017-01-26, 23:59 Pacific Time. 
In the following, the LPP impacts to support positioning of NB-IoT devices are discussed and summarized for each section in LPP. The goal is to use the summary for drafting a first version of a Change Request to LPP for NB‑IoT positioning support.

Note, all the listed LPP impacts and provided details are only for assisting this email discussion. 

2. 
Identified LPP Impacts 

2.1
Clauses 1 – 3 
Clauses 1-3 specify the scope, references, and definitions and abbreviations. 
Updates required for NB-IoT support:
· Update the list of References, and Definition and Abbreviations as needed.  

· Most definitions can be copied from 36.331. 

· Clarification should be added (either here or in Clause 4) that NB-IoT is a variant of E-UTRAN (similar to 36.331).

Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts. 

	Company
	Comments

	Qualcomm
	Agree with the above. No additional comments.

	Intel
	We agree with the above and have no further comments.

	Huawei, HiSilicon:
	OK. The following definitions and abbreviations may need to be added, other impacts need further RAN1 agreements.

3.1
Definitions

NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 200 kHz.

3.2 Abbreviations

NB-IoT
NarrowBand Internet of Things
NPRS
 Narrowband Positioning Reference Signals


	Ericsson
	Agree with the above including the Huawei comment. No additional comment

	NextNav
	Agree with the above in 2.1.  In addition, add abbreviations and definitions, per the Huawei comment.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above.
2.2
Clause 4 – Functionality of Protocol 

Clause 4 species the LPP sessions and transactions, and the reliable LPP transport mechanisms. 
Updates required for NB-IoT support:

· No impacts are identified for Clause 4.1, 4.2, 4.3.1. 4.3.2, 4.3.3.

· Note: Clause 4.3.2 specifies: “Sequence numbers shall be deleted in a target device when there has been no activity for a particular location session for 10 minutes. “ ( That appears to be applicable/sufficient for NB‑IoT devices as well.

· Clause 4.3.4.1: The LPP retransmission timeout shall not be less than a minimum value of 250 ms.

· For NB-IoT, a separate (higher) minimum value should be defined.


Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.

	Company
	Comments

	Qualcomm
	The minimum value for the retransmission timeout for NB-IoT access should be considerable lager than the currently specified 250 ms and based on the coverage level of the UE. 
If the E-SMLC does not know the coverage level (or is not configured to base the timer on the coverage level), a default timer of 5 seconds is proposed. One reason is that extra retransmission will clog the limited bandwidth and cause even longer delay. The 5 second value should be stated as a recommendation rather than a required minimum.
Otherwise no additional comments.

	Intel
	We also see no impacts to the clauses 4.1, 4.2, 4.3.1. 4.3.2, 4.3.3 and think that the 10min inactivity value is applicable/sufficient for NB-IoT devices.
On the LPP retransmission timeout value in clause 4.3.4.1 we share the view that a higher value might need to be defined for NB-IoT. However, exact value needs to be further checked.

	Huawei, HiSilicon:
	OK. We also think 10 minutes is enough for the NB-IoT devices and the retransmission timeout period should be extended from 250 ms to 15 seconds.

	Ericsson
	Agree that 10 mins is enough for NB-IoT devices. The retransmission period should be extended to a default of 60s for NB-IoT devices to harmonize with the increase of the RRCConnectionRequest timeout, also motivated by the prolonged NAS timers for NB-IoT in TS 24.301.

	NextNav
	Agree with the inactivity time of 10 min and a higher retransmission timeout than 250ms. Perhaps, harmonize the above proposals from 5 seconds to 60 seconds.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above. The exact value for the timeout period requires further discussion at RAN2; a value of [20 seconds] is included in the draft CR.
2.3
Clause 5 – LPP Procedures 

Clause 5 species the elementary LPP procedures (capability transfer, assistance data transfer, and location information transfer). 
Updates required for NB-IoT support:

· No impacts are identified. The description of LPP procedures is quite generic, and would also be applicable if positioning measurements are performed in idle state. A general procedure for positioning measurements in idle state should be specified in Stage 2 36.305, e.g. as follows:

· The E-SMLC is aware of the UE capabilities, which should include a new flag for position methods for which the UE needs to make measurements in idle state (as defined in TS 23.271). The E-SMLC may then allow additional response time to the UE (in the QoS) to obtain the measurements.

NOTE: This impacts the positioning method specific capability transfer IEs, as discussed further down below.


· The UE would store the location request information (and acknowledge the location request at the LPP level if an LPP acknowledgment is requested) but not perform any measurements. More than one location request might be sent to and stored by the UE. When the UE next enters idle state, the UE would perform the requested measurements, return to connected state and send the requested measurements (or location estimate) back to the server. In case the entry to idle state is delayed for a long time on the network side, the UE might run a timer and locally release the RRC signalling connection and enter idle state after some period of inactivity in the UE. 
Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.
	Company
	Comments

	Qualcomm
	Agree with the above. No additional comments.

	Intel
	We agree that no updates might be required for NB-IoT if positioning measurements are supported only in connected mode. However, in case positioning measurements are supported in idle mode as well then we are not sure whether clarifications in stage 2 only are sufficient. Strictly speaking, implementation is done based on stage 3 and not stage 2, therefore something needs then to be added in stage 3 as well. We need to come back to this when it becomes clearer whether, how and for which positioning methods idle mode measurements will be supported.

	Huawei, HiSilicon:
	We think at LPP level (i.e. SMLC) it will be better to have a capability per positioning methods. Otherwise, if we change NB-IoT 'capabilites' in future releases, we will also need to change the E-SMLC.
It is assumed that the UE will perform measurement for positioning based on the request from network, The UE has no reason to delay the measurement or delay to enter idle mode if supporting measurement in idle mode. 

To help the UE perform measurement in idle mode, the network needs to release the UE to idle mode as soon as possible. 

	Ericsson
	The UE should wait for the eNB RRC Release to be released, no timer is needed on the UE side. Regarding measurements in idle mode – the capability should be per positioning method.

	NextNav
	Capabilities per positioning method for idle mode measurements are necessary.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.305 including the items above. The following items raised above will be marked as FFS and require further discussion at RAN2:

· Timer at the UE side, in case the entry to idle state is delayed for a long time on the network side. 
If additional LPP impacts should be identified later (i.e., in addition to the positioning method capabilities), they should be added to the draft LPP CR accordingly. 
2.4
Clause 6 – LPP ASN.1 and Field Descriptions 

Clause 6 species the information element abstract syntax definition for LPP for each supported positioning method:

· OTDOA Positioning,
· A-GNSS Positioning,

· Enhanced Cell ID Positioning,

· Terrestrial Beacon System Positioning,

· Sensor based Positioning,

· WLAN-based Positioning,

· Bluetooth-based Positioning.

2.4.1


Clause 6.1 – 6.3 – LPP Message Structure 
Updates required for NB-IoT support:

· No changes required. The LPP Message with the existing message body is also applicable to NB-IoT.

· The LPP elementary messages (Request/Provide Capabilities, Assistance Data, and Location Information) are also applicable to NB-IoT.

Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.

	Company
	Comments

	Qualcomm
	Agree with the above. No additional comments.

	Intel
	We agree with the above and have no further comments.

	Huawei, HiSilicon:
	OK. We also think there are no changes for this part. 

	Ericsson
	Agree – no changed needed in this part

	NextNav
	Agree with the proposal above in 2.4.1.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: No changes to clause 6.1 to 6.3 will be included in the draft CR to 36.355.
2.4.2


Clause 6.4 – Common IEs 
Updates required for NB-IoT support:

· Common Lower Level IEs may be added, dependent on the changes of the Positioning Method IEs (see further down below).

· The AccessTypes IE should have an entry for NB-IoT access (used for GNSS fine time assistance and capabilities; see also section 2.4.4 below).

· Common Positioning IEs (6.4.2):

· CommonIEsRequestLocationInformation:

· The response time (measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation) is currently between 1 and 128 seconds.With E-UTRAN access, typical response times for the positioning methods are less than 30 seconds. Therefore, max. 128 seconds may be sufficient also in case of idle mode measurements are required. However, NB-IoT devices have limited processing capabilities and for obtaining better positioning performance, longer observation times may be needed (e.g., in case the devices are deployed indoors). In addition, entering idle state in some cases may take e.g. 1-2 minutes. Therefore, it is proposed to extend the ResponseTime (both, time and responseTimeEarlyFix) to 512 seconds. 
Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.
	Company
	Comments

	Qualcomm
	- CommonIEsRequestLocationInformation:
Since message size is/should be limited for NB-IoT access, the E-SMLC should include an octet limit on the size of assistance data a target device can request, and the amount of location information a target device can return. The limits might apply to the overall size of LPP messages at LPP level, and allows a target device to format LPP messages accordingly (e.g., modify an assistance data request such that only necessary (minimal) assistance data are requested, or return only most useful measurements, etc.). 
- CommonIEsRequestAssistanceData:

The conditional presence (-- Cond EUTRA) for the ECGI should be modified to include NB-IoT access.
Otherwise no additional comments.

	Intel
	We agree that some updates are needed in 6.4.1 Common Lower Level IEs:
·  NB-IoT needs to be added in IE AccessTypes.
· A new IE CellGlobalIdNB can be defined.
· A new IE ARFCN-ValueNB can be defined in line with IE CarrierFreq-NB as defined in TS 36.331 (incl. carrier frequency and offset).
On CommonIEsRequestLocationInformation: we share the view that the response time value might need to be extended. However, exact value needs to be further checked.
On CommonIEsRequestAssistanceData: we think that no update of Cond EUTRA for field primaryCellID (ECGI) is needed as IE ECGI is not used for NB-IoT.

	Huawei, HiSilicon:
	We are OK to add the NB-IoT RAT type in the AccessTypes IE. 
We think ResponseTime and responseTimeEarlyFix should be extended and the value range can be configured per coverage level. The maximum value can be extended to 512 seconds.

	Ericsson
	We are fine with introducing the NB-IoT RAT type in the AccessType IE. Also, both the response time fields can be extended to 512 s

We do not see the need for an assistance data size limit signalled to the device, since the E-SMLC can limit the message without such signaling

	NextNav
	NB-IoT added to the IE AccessTypes as above comments.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above. The following items raised above will be marked as FFS and require further discussion at RAN2: 
· LPP message size limit for the UE. 
· Value of additional max. response time of [512 seconds].
· (Re-)use of ECGI for NB-IoT in e.g., CommonIEsRequestAssistanceData. 
2.4.3


Clause 6.5.1 – OTDOA Positioning IEs 
Support of OTDOA Positioning for NB-IoT devices has the biggest LPP impacts. The RAN1 agreements for NB-IoT are summarized in R1-1613798. The higher-layer (i.e., LPP) parameters for the NB-IoT PRS (NPRS) are summarized in R1-1613797. 

The relevant RAN1 agreements impacting LPP can be summarized as follows (transcription of R1-1613798, R1-1613797):

1. A new PRS is introduced for NB-IoT access (NPRS):
· The NPRS pattern is different for inband and standalone/guard-band deployment.

· For inband, NPRS pattern depend on number of PBCH antenna ports (same as LTE PRS in one PRB).

· NPRS sequence and vshift is based on NPRS-ID, if signalled; otherwise it is based on PCI. 
2. A new NPRS subframe configuration is introduced for NB-IoT:

· NPRS is configured per NB-IoT carrier transmitting NPRS.

· Each NB-IoT carrier can have different configuration parameter.
· An NB-IoT UE can receive assistance information regarding 1‑PRB NPRS.


· Two options for NPRS subframe configuration are defined, which can be each used separately or in combination:

· Part A:

· A bitmap for NPRS subframe indication in one NPRS occasion

· Bitmap length is the same as valid subframe configuration, i.e. 10 bits or 40 bits

· Subframes not containing NPRS are indicated with ‘0’

· Subframes containing NPRS are indicated with ‘1’

· Part B:

· Number of subframes of NPRS in one occasion is NNPRS {10, 20, 40, 80, 160, 320, 640, 1280} 

· Periodicity of NPRS occasion TNPRS: 160ms, 320ms, 640ms, 1280ms.
· For a given periodicity of NPRS occasion, the starting subframe offset of NPRS occasion is (TNPRS;  ~ { 0, 1/8, 2/8, 3/8, 4/8, 5/8, 6/8, 7/8}
· Valid configurations are those satisfying NPRS <= TPRS
· If Part A and Part B are both configured then a subframe contains NPRS if both configurations indicate it contains NPRS.

3. Muting Pattern:

· Per NB-IoT carrier, one muting pattern is signaled associated with Part A (if configured) and one muting pattern is signaled associated with Part B (if configured). 
· Muting Pattern Bit String lengths: 2, 4, 8, and 16 bit. 

· Each bit in a muting pattern corresponds to:

· For Part A, consecutive 10 subframes

· For Part B, one NPRS occasion

4. An NB-IoT UE can receive assistance information regarding LTE PRS.

· This includes additional PRS configurations introduced in Rel-14 Indoor Positioning and FeMTC work items (if any).
5. Signalling is provided for the UE to indicate its capability of maximal bandwidth for RSTD measurement for OTDOA positioning.
Updates required for NB-IoT support:

PRS-Info:

Given that a new PRS is introduced for NB-IoT access (NPRS), a new PRS-Info-NB IE should be added to LPP. The parameter required are summarized in R1-1613797. 

A proposal is outlined in Annex A.1. 

OTDOA-ProvideAssistanceData:

The OTDOA Assistance Data are provided in the IE OTDOA-ProvideAssistanceData, which includes the OTDOA‑ReferenceCellInfo and OTDOA-NeighbourCellInfoList. 
For support of NB-IoT specific assistance data, there appears to be two main options.

Option 1: Extend the IEs OTDOA‑ReferenceCellInfo and OTDOA-NeighbourCellInfoList with NB-IoT specific information.

Most fields in the OTDOA‑ReferenceCellInfo and OTDOA-NeighbourCellInfoList are optional present. Therefore, extending the OTDOA‑ReferenceCellInfo and OTDOA-NeighbourCellInfoList with NB-IoT specific information is possible. 
Option 2: Add new reference and neighbour cell info for NB-IoT.
For example:

-- ASN1START

OTDOA-ProvideAssistanceData ::= SEQUENCE {


otdoa-ReferenceCellInfo


OTDOA-ReferenceCellInfo



OPTIONAL,
-- Need ON


otdoa-NeighbourCellInfo


OTDOA-NeighbourCellInfoList


OPTIONAL,
-- Need ON


otdoa-Error





OTDOA-Error






OPTIONAL,
-- Need ON


...,

    otdoa-ReferenceCellInfoNB-r14
OTDOA-ReferenceCellInfoNB-r14

OPTIONAL,
-- Need ON

otdoa-NeighbourCellInfoNB-r14
OTDOA-NeighbourCellInfoListNB-r14
OPTIONAL
-- Need ON
}

-- ASN1STOP

Both options should allow to provide capable UEs with both, PRS and NPRS assistance data (according to agreement 4 above, an NB-IoT UE can receive assistance information regarding LTE PRS). 
Option 2 would allow to specify reference and neighbour cell assistance data exclusively for NB-IoT, and therefore, may simplify the ASN.1 and field descriptions. However, two assistance data reference cells would be needed, which probably requires additional procedure description. For cells and UEs that support both PRS and NPRS, some information may be duplicated in some cases (which may result in extra signalling). It may also require new error cases (e.g., in cases where information that should be the same is different, etc.).
A proposal for Option 1 is outlined in Annex A.2. 
A proposal for Option 2 is outlined in Annex A.3. 

OTDOA-RequestAssistanceData:

An indication whether LTE PRS and/or NB-IoT NPRS OTDOA assistance data are requested should be added. 
OTDOA-ProvideLocationInformation:

The IE OTDOA-ProvideLocationInformation includes the IE OTDOA-SignalMeasurementInformation with the RSTD measurements. This IE requires additional information to fully specify an NB-IoT carrier frequency. 

A proposal is outlined in Annex A.4.

OTDOA-MeasQuality and AdditionalPath:
No change is needed.

OTDOA-RequestLocationInformation:

No change is needed.
OTDOA-ProvideCapabilities:

Additional capabilities are needed to indicate:
· Maximal bandwidth for RSTD measurement for OTDOA positioning (see Agreement #5 above).
· Support for more than 1-PRB NPRS assistance data/measurements (see Agreement #2, first bullet).

· Support for LTE PRS (in case of NB-IoT UE) (see Agreement #4). 

· Indication whether the UE requires idle state to perform the RSTD measurements (see section 2.3 above).
A proposal is outlined in Annex A.5.

OTDOA-RequestCapabilities:
No change is needed.

OTDOA-Error:

No change is needed.

Companies are invited to provide comments/suggestions on the above proposals, preferred options, etc. Also, additional detailed proposals could be added in an additional Annex.
	Company
	Comments

	Qualcomm
	- PRS-Info-NB (Annex A.1):
The maximum number of carriers with NPRS configured (maxCarrier-r14) requires input from RAN1.
The conditional presence for the nprs-carrier-r14 (-- Cond Inband) should be replaced by need OP. Multiple NPRS carrier could also be configured for guard-band and standalone deployments.
(There are some small typos in the proposed field description; e.g., prs-MutingInfoA should be nprs‑MutingInfoA, etc.).
- OTDOA-ProvideAssistanceData – Option 1 versus Option 2 (Annex A.2/A.3):

If only NB-IoT NPRS is configured, both options are equivalent. Some fields in OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfoList would never be present in this case. These are: prsInfo, tpId-r14, cpLengthCRS-r14, sameMBSFNconfigRef-r14 in OTDOA-ReferenceCellInfo; and cpLength, prsInfo, slotNumberOffset, prs-SubframeOffset, tpId-r14, prs-only-tp-r14, cpLengthCRS-r14, sameMBSFNconfigNeighbour-r14 in OTDOA-NeighbourCellInfoList. These fields would always be absent in this case (i.e., NPRS only), and excluded a priori from Option 2. Therefore, the encoded SEQUENCE header, which indicates whether an optional element is present or not, would be unnecessary long with Option 1 for this use case. About 4 + 8×N bits (where N is the number of neighbour cells) would be “wasted” in Option 1 for this use case. Although, this is not considered significant (overall), it would be a small advantage for Option 2.
If both, LTE PRS and NB-IoT NPRS are configured, there would be some missing information with Option 1, and some duplicated information with Option 2.  This is illustrated in Annex B. Table 1 in Annex B shows the case where both, LTE PRS and NB-IoT NPRS are configured, and the UE access type is NB-IoT. As indicated in Table 1, cell-id information for the embedded LTE cells would be missing, if this is different from the NB-IoT cell. This is similar for the same case with the UE access type is LTE, which is illustrated in Table 2 in Annex B.
For the same use case and Option 2, the signalled information is summarized in Table 3 and Table 4 in Annex B, respectively. There may be some duplicated information (dependend on configuration), which is highlighted in green in Table 3 and Table 4, and always duplicated information, which is highlighted in yellow in Table 3 and Table 4. 
A solution for Option 1 would be to add the missing information (cell ID and EARFCN information) to the PRS-Info IE.

A solution for Option 2 is already indicated in the Editor’s Notes in Annex A.3. I.e., the green and yellow elements in Table 3 and 4 could be made optional present, and if absent they are the same as provided in the legacy OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfoList IEs. This means that the OTDOA-ReferenceCellInfoNB-r14 and OTDOA-NeighbourCellInfoListNB-r14 for this use case and the same Cell-ID case would include essentially the NPRS info only. As also indicated in the Editor’s Notes in Annex A.3, some information needs to be added to Option 2 to indicate which NB-IoT and LTE cell information belong together. 
Given that NB-IoT is a separate access type, and the above comparison, we prefer Option 2 for the OTDOA-ProvideAssistanceData, which allows a more compact and clear definition of the NB-IoT assistance data and avoids a modification of the LTE assistance data elements. LTE and NB-IoT OTDOA elements can evolve separately without impacting each other. 
- OTDOA-RequestAssistanceData:
Whether LTE PRS and/or NB-IoT NPRS assistance is requested could be indicated with a bit map.

- OTDOA-ProvideLocationInformation:
The OTDOA measurements include a time stamp in form of the SFN of the RSTD reference cell. For NB-IoT, the Hyper-SFN should be included as well to avoid any SFN cycle ambiguities, e.g., due to longer message transmission times.  
- OTDOA-MeasQuality:

The maximum error which can be indicated is currently 930 meters. This may not always be sufficicient for NB-IoT TOA/OTDOA measurements (e.g., heavy multipath). However, this should be studied in RAN4.
Otherwise no additional comments.

	Intel
	We have not finished our review, so below are our initial comments:
· On OTDOA-ProvideAssistanceData: 
· We prefer option 2 as it is modular and future-proof.
· We agree that for PRS-Info-NB the max number of carriers with NPRS configured (maxCarrier-r14) requires input from RAN1.
· On OTDOA-ProvideCapabilities:

· We think that there is no need for the capability nprs-in-more-than-one-prb-r14 as it can be covered by maxBandwidthForRSTD-r14. In this context we think that for the value range of maxBandwidthForRSTD-r14, input from RAN1 is required.

	Huawei, HiSilicon:
	We prefer option 2. The LTE parameters are only applicable for NB-IoT UEs which supports both NPRS and PRS based OTDOA positioning. For additional detailed proposals, please refer to the Annex part.

	Ericsson
	We also are in slight favour of option 2, but there are benefits and deficiencies with both which needs to be properly analysed and assessed.

In RAN1#87, it was agreed that “For in-band operation, the length-2 NPRS sequence is truncated from Rel-14 PRS sequence corresponding to the LTE PRB of the NB-IoT carrier.” Therefore, the UE needs to know the LTE PRB number of the NB-IoT carrier to determine NPRS sequence when only NPRS is configured. (See also our RAN1#88 contribution “Remaining issues of OTDOA for NB-IoT”
The OTDOA-ProvideAssistanceData also should include subframe offsets as discussed in our RAN1#88 contribution “Neighbour Cell NPRS Position Determination”. In order to support a flexible SFN, slot and frame configuration of different NB-IoT cells, it is relevant to consider prs-SubframeOffset,to also be applicable to intra-frequency NB-IoT neighbors (Part B configuration). Furthermore, we propose to introduce a new field nprs-OccasionOffset INTEGER(0..39) to allow flexible configuration of part A

	NextNav
	No preference for option 1 or 2.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 using Option 2 and including the items above. If it should turn out that Option 1 (or any other Option) would be superior, this can then be changed at e.g., RAN2#97.

An update of some of the details may be required after additional RAN1 input has been received. 
The following items raised above will be marked as FFS and require further discussion at RAN2:

· Capability nprs-in-more-than-one-prb-r14 
· Values for maxBandwidthForRSTD-r14
2.4.4


Clause 6.5.2 – A-GNSS Positioning IEs 
A-GNSS is independent of the access type, with the exception of the reference time information. 
The IE GNSS-ReferenceTime is used by the location server to provide the GNSS specific system time with uncertainty and the relationship between GNSS system time and network air-interface timing. 

Updates required for NB-IoT support:

· The cellID field in IE NetworkTime should have a CHOICE for NB-IoT access.

· The networkTime field in IE MeasurementReferenceTime should have a CHOICE for NB-IoT access.
· Note: The common IE AccessTypes is proposed to be updated in section 2.4.2 above.
· A-GNSS-ProvideCapabilities:
· An indication whether the UE requires idle state to perform the GNSS measurements (see section 2.3 above) needs to be added (similar as proposed for OTDOA above).
Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.
	Company
	Comments

	Qualcomm
	- NetworkTime:
The secondsFromFrameStructureStart for NB-IoT should be based on the Hyper-SFN.
- MeasurementReferenceTime:

The network time for NB-IoT should also include the Hyper-SFN.
Otherwise no additional comments.

	Intel
	Support of A-GNSS is out of scope of the eNB-IoT WI, so discussion on its support for NB-IoT should be treated with lower priority. 

	Huawei, HiSilicon:
	Generally, we are OK with these changes. We think it is safe to have a capability per positioning method.

	Ericsson
	We are fine with these changes. Regarding the Hyper-SFN, shouldn’t that be considered more generally for extended DRXs?

	NextNav
	Agree with the changes proposed.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above. The following items raised above will be marked as FFS and require further discussion at RAN2: 

· Whether support of A-GNSS is in the scope or not.
2.4.5


Clause 6.5.3 – E-CID Positioning IEs 
No RAN1 or RAN4 input on ECID positioning for NB-IoT is currently available. However, according to the WID (RP-161901), the E-CID objectives include:
Introduce E-CID core requirements:

· RSRP/RSRQ measurement [RAN4 only]

· UE Rx-Tx time difference measurement [RAN4 only]

NRSRP and NRSRQ measurements are already defined in 3GPP TS 36.214. 

A definition for a NB UE RxTx Time Difference Measurement has been discussed in RAN4 (R4-1610877).
Updates required for NB-IoT support:

· ECID-SignalMeasurementInformation IE:

· The agreed NB-IoT E-CID measurements should be added to the ECID‑SignalMeasurementInformation IE (e.g. NRSRP, NRSRQ). 
· Additional information to fully specify the measured NB-IoT carrier frequency should be added (carrier frequency offset; similar to OTDOA IEs). 

· ECID-RequestLocationInformation IE:

· The agreed NB-IoT E-CID measurements should be added to the requestedMeasurements bitmap.

· ECID-ProvideCapabilities:
· The agreed NB-IoT E-CID measurements should be added to the ecid-MeasSupported bitmap.

· An indication whether the UE requires idle state to perform the E-CID measurements (see section 2.3 above) needs to be added (similar as proposed for OTDOA above).

· ECID-TargetDeviceErrorCauses:

· The agreed NB-IoT E-CID measurements should be added to the error indication list (not all requested measurements possible).

Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.
	Company
	Comments

	Qualcomm
	- ECID-SignalMeasurementInformation:

The ECID measurements include a time stamp in form of the SFN of the measured cell. For NB-IoT, the Hyper-SFN should be included as well to avoid any SFN cycle ambiguities, e.g., due to longer message transmission times.  

- ECID-ProvideCapabilities:
The indication for “idle state required” may not be applicable to all NB ECID measurements. The UE RxTx Time Difference measurement involves transmission (Tx) and reception (Rx). Although, there is currently no NB version of this measurement defined, a RxTx Time Difference measurement cannot be perfomed in idle state (or DRX idle periods). This may be clarified in the field description, if needed. 
Otherwise no additional comments.

	Intel
	We have not finished our review, so below is our initial comment:
· On ECID-SignalMeasurementInformation:
· We agree to add new fields for NB-IoT related RSRP, RSRQ, UE Rx-Tx time difference measurements as their value ranges depend on RAN4 performance requirements and may be different to existing value ranges.

	Huawei, HiSilicon:
	Generally, we are OK with these changes. We think it is safe to have a capability per positioning methods.

	Ericsson
	We are fine with these changes, and it is reasonable with a capability per positioning method.

	NextNav
	OK with the proposed changes.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above. 
2.4.6


Clause 6.5.4 – TBS Positioning IEs 
TBS is independent of the access type. 

Updates required for NB-IoT support:

· TBS-ProvideCapabilities:
· An indication whether the UE requires idle state to perform the TBS measurements (see section 2.3 above) needs to be added (similar as proposed for OTDOA above).
Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.
	Company
	Comments

	Qualcomm
	Agree with the above. No additional comments.

	Intel
	Support of TBS positioning method (MBS) is out of scope of the eNB-IoT WI, so discussion on its support for NB-IoT should be treated with lower priority.

	Huawei, HiSilicon:
	We think it is safe to have a capability per positioning methods.

	Ericsson
	Agree, no specific comments. Capability per positioning method is relevant.

	NextNav
	Agree with the proposal above to include the capability indication for idle state.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above. The following items raised above will be marked as FFS and require further discussion at RAN2: 

· Whether support of TBS (MBS) is in the scope or not.
2.4.7


Clause 6.5.5 – Sensor Positioning IEs 
Sensor based positioning is independent of the access type. 

Updates required for NB-IoT support:

· Sensor-ProvideCapabilities:
· An indication whether the UE requires idle state to perform the sensor measurements (see section 2.3 above) needs to be added (similar as proposed for OTDOA above).
Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.
	Company
	Comments

	Qualcomm
	Agree with the above. No additional comments.

	Intel
	Support of Sensor-based positioning method is out of scope of the eNB-IoT WI, so discussion on its support for NB-IoT should be treated with lower priority.

	Huawei, HiSilicon:
	We think it is safe to have a capability per positioning methods.

	Ericsson
	Agree, no specific comments. Capability per positioning method is relevant.

	NextNav
	Agree with the proposal in 2.4.7.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above. The following items raised above will be marked as FFS and require further discussion at RAN2: 

· Whether support of Sensor Positioning is in the scope or not.

2.4.8


Clause 6.5.6 – WLAN Positioning IEs 
WLAN positioning is independent of the access type. 

Updates required for NB-IoT support:

· WLAN-ProvideCapabilities:
· An indication whether the UE requires idle state to perform the WLAN measurements (see section 2.3 above) needs to be added (similar as proposed for OTDOA above).
Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.
	Company
	Comments

	Qualcomm
	Agree with the above. No additional comments.

	Intel
	Support of WLAN positioning method is out of scope of the eNB-IoT WI, so discussion on its support for NB-IoT should be treated with lower priority.

	Huawei, HiSilicon:
	We think it is safe to have a capability per positioning methods.

	Ericsson
	Agree, no specific comments. Capability per positioning method is relevant.

	NextNav
	Agree with the proposal in 2.4.8.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above. The following items raised above will be marked as FFS and require further discussion at RAN2: 

· Whether support of WLAN positioning is in the scope or not.

2.4.9


Clause 6.5.7 – Bluetooth Positioning IEs 
Bluetooth positioning is independent of the access type. 

Updates required for NB-IoT support:

· BT-ProvideCapabilities:
· An indication whether the UE requires idle state to perform the BT measurements (see section 2.3 above) needs to be added (similar as proposed for OTDOA above).
Companies are invited to provide comments/suggestions on the above proposals, and any additional identified impacts.
	Company
	Comments

	Qualcomm
	Agree with the above. No additional comments.

	Intel
	Support of Bluetooth positioning method is out of scope of the eNB-IoT WI, so discussion on its support for NB-IoT should be treated with lower priority.

	Huawei, HiSilicon:
	We think it is safe to have a capability per positioning methods.

	Ericsson
	Agree, no specific comments. Capability per positioning method is relevant.

	NextNav
	Agree with the proposal in 2.4.9.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: The rapporteur will draft a CR to 36.355 including the items above. The following items raised above will be marked as FFS and require further discussion at RAN2: 

· Whether support of Bluetooth positioning is in the scope or not.
2.5
Other

Any other general comments/suggestions, etc. which do not fit into the sections above.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary: TBD
3. Conclusions 
Based on the Summaries in this email discussion, the rapporteur will provide a draft CR to 36.355 in R2-1701110.  Some items require further discussions/agreements at RAN2, and are marked as FFS or include Editor’s Notes in the draft CR:
· Clause 4.3.4.1 (LPP Retransmission)
· LPP retransmission timeout value.

· Clause 6.4 (Common IEs)
· LPP message size limit for the UE. 

· Value of additional max. response time of [512 seconds].

· (Re-)use of ECGI for NB-IoT in e.g., CommonIEsRequestAssistanceData. 
· Clause 6.5.1 (OTDOA)
· Capability nprs-in-more-than-one-prb-r14 

· Values for maxBandwidthForRSTD-r14
· Clause 6.5.2 (A-GNSS)
· Whether support of A-GNSS is in the scope or not.

· Clause 6.5.4 (TBS)
· Whether support of TBS (MBS) is in the scope or not.
· Clause 6.5.5 (Sensors)
· Whether support of Sensor Positioning is in the scope or not.
· Clause 6.5.6 (WLAN)
· Whether support of WLAN positioning is in the scope or not.
· Clause 6.5.7 (Bluetooth)
· Whether support of Bluetooth positioning is in the scope or not.
In addition, further RAN1/RAN4 input is expected/required on some of the OTDOA and ECID details, which may require additional LPP changes later.
Annex

A.1
(No change bars are used, since the whole IE would be new.)

–  
PRS-Info-NB
The IE PRS-Info-NB provides the information related to the configuration of NPRS in a cell.

-- ASN1START

PRS-Info-NB-r14 ::= SEQUENCE (SIZE (1..maxCarrier-r14)) OF NPRS-Info-r14
NPRS-Info-r14 ::= SEQUENCE {


operationMode-r14


ENUMERATED { inband, standalone },

nprs-carrier-r14


CarrierFreq-NB-r14




OPTIONAL,

-- Cond Inband

nprsID-r14




INTEGER (0..4095)




OPTIONAL,

-- Cond PRS-ID

partA-r14




SEQUENCE {



dl-bitmap-NB-r14

CHOICE {




subframePattern10-r14
BIT STRING (SIZE (10)),




subframePattern40-r14  
BIT STRING (SIZE (40))



},



nprs-MutingInfoA-r14
CHOICE {




po2-r14




BIT STRING (SIZE(2)),




po4-r14




BIT STRING (SIZE(4)),




po8-r14




BIT STRING (SIZE(8)),




po16-r14



BIT STRING (SIZE(16)),




...



}














OPTIONAL,

-- Cond MutingA



...


}















OPTIONAL,

-- Cond PartA

partB-r14




SEQUENCE {


nprs-Period-r14


ENUMERATED { ms160, ms320, ms640, ms1280, ... },



nprs-startSF-r14

ENUMERATED { sf0, sf1-8, sf2-8, sf3-8, sf4-8, sf5-8,
 










 sf6-8, sf7-8, ...},



nprs-NumSF-r14


ENUMERATED { sf10, sf20, sf40, sf80, sf160, sf320,
 










 sf640, sf1280, ...},



nprs-MutingInfoB-r14
CHOICE {




po2-r14




BIT STRING (SIZE(2)),




po4-r14




BIT STRING (SIZE(4)),




po8-r14




BIT STRING (SIZE(8)),




po16-r14



BIT STRING (SIZE(16)),




...



}














OPTIONAL,

-- Cond MutingB



...


}















OPTIONAL,

-- Cond PartB

...
}
maxCarrier-r14
INTEGER ::= TBD
-- ASN1STOP

	Conditional presence
	Explanation

	Inband
	The field is optionally present, need OP, if the NPRS is configured within the LTE spectrum allocation (inband deployment). Otherwise the field is not present.

	PRS-ID
	The field is mandatory present, if the NPRS is generated based on the PRS-ID [16], different from the PCI. Otherwise the field is not present.

	MutingA
	The field is mandatory present, if muting is used for the NPRS Part A configuration. Otherwise the field is not present.

	PartA
	The field is mandatory present, if NPRS is configured based on a bitmap of subframes which are not NB-IoT DL subframes (i.e., invalid DL subframes) (Part A configuration). Otherwise the field is not present.

	MutingB
	The field is mandatory present, if muting is used for the NPRS Part B configuration. Otherwise the field is not present.

	PartB
	The field is mandatory present, if NPRS is configured based on a NPRS period, a NPRS subframe offset, and a number of consecutive NPRS downlink subframes per positioning occasion (Part B configuration). Otherwise the field is not present.
If NPRS configuration Part A and Part B are both configured, then a subframe contains NPRS if both configurations indicate that it contains NPRS.


	PRS-Info-NB field descriptions

	operationMode
This field specifies the operation mode of the NPRS carrier. The value ‘standalone’ indicates standalone or guardband operation mode. 

	nprs-carrier
This field specifies the NB-IoT carrier frequency for the NPRS. If this field is absent, the carrier frequency is the same as provided in IE OTDOA-ReferenceCellInfo and IE OTDOA-NeighbourCellInfoList. 

	nprsID
This field specifies the NPRS-ID as defined in [16]. 

	subframePattern10, subframePattern40
This field specifies the NPRS subframe Part A configuration over 10ms or 40ms. Subframes not containing NPRS are indicated with value ‘0’ in the bitmap; subframes containing NPRS are indicated with value ‘1’ in the bitmap. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. 

	nprs-MutingInfoA
This field specifies the NPRS muting configuration of the NB-IoT carrier Part A configuration. The NPRS muting configuration is defined by a periodic NPRS muting sequence with periodicity TREP where TREP, counted in the number of NPRS positioning occasions, can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents this NPRS muting sequence. If a bit in the NPRS muting sequence is set to ‘0’, then the NPRS is muted in the corresponding NPRS positioning occasion. A NPRS positioning occasion for Part A comprises one radio frame (i.e.,  10 subframes). The first/leftmost bit of the NPRS muting sequence corresponds to the first NPRS positioning occasion that starts after the beginning of the assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the prs-MutingInfoA. 

When the SFN of the assistance data reference cell is not known to the target device and prs-MutingInfoA is provided for a cell in the OTDOA-NeighbourCellInfoList IE, the target device may assume no NPRS is transmitted by that cell.

	nprs-Period
This field specifies the NPRS occasion period TNPRS [16]. Enumerated values correspond to 160ms, 320ms, 640ms, and 1280ms. 

	nprs-startSF
This field specifies the subframe offset of the NPRS positioning occasion, defined by (TNPRS [16]. Enumerated values correspond to  of 0, 1/8, 2/8, 3/8, 4/8, 5/8, 6/8, or 7/8 milli-seconds, with TNPRS given by the nprs-Period field.

	nprs-NumSF
This field specifies the number of consecutive downlink subframes NNPRS in one NPRS positioning occasion [16]. Enumerated values correspond to 10, 20, 40, 80, 160, 320, 640, and 1280 subframes.

When the target device receives a nprs-NumSF which exceeds the nprs-Period (i.e., NNPRS > TNPRS), the target device may assume no NPRS is transmitted by that cell.

	nprs-MutingInfoB
This field specifies the NPRS muting configuration of the NB-IoT carrier Part B configuration. The NPRS muting configuration is defined by a periodic NPRS muting sequence with periodicity TREP where TREP, counted in the number of NPRS positioning occasions, can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents this NPRS muting sequence. If a bit in the NPRS muting sequence is set to ‘0’, then the NPRS is muted in the corresponding PRS positioning occasion. A NPRS positioning occasion for Part B comprises NNPRS consecutive downlink positioning subframes, where NNPRS is given by the nprs-NumSF field. The first/leftmost bit of the NPRS muting sequence corresponds to the first NPRS positioning occasion that starts after the beginning of the assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the prs‑MutingInfoB. 

When the SFN of the assistance data reference cell is not known to the UE and prs-MutingInfoB is provided for a cell in the OTDOA-NeighbourCellInfoList IE, the target device may assume no NPRS is transmitted by that cell.
When the UE receives a TREP-bit muting pattern together with a NPRS periodicity TNPRS for the same carrier which exceeds 10240 subframes (i.e., TREP × TNPRS > 10240 subframes), the target device shall assume an n-bit muting pattern based on the first n bits, where n = 10240/TNPRS.


–
CarrierFreq-NB
The IE CarrierFreq-NB is used to provide the NB-IoT carrier frequency, as defined in TS 36.101 [21].

-- ASN1START
CarrierFreq-NB-r14 ::=

SEQUENCE {

carrierFreq-r14



CHOICE {



arfcnValueL-r14



ARFCN-ValueEUTRA,



arfcnValueH-r14



ARFCN-ValueEUTRA-v9a0


},


carrierFreqOffset-r14

ENUMERATED {










v-10, v-9, v-8,
v-7, v-6, v-5, v-4, v-3, v-2, v-1, v-0dot5,









 
v0,  v1,
v2,
 v3,  v4,  v5, 
v6,  v7,  v8,  v9










}






OPTIONAL

-- Need ON

}

-- ASN1STOP
	CarrierFreq-NB field descriptions

	carrierFreq
This field specifies the ARFCN applicable for the NB-IoT carrier frequency as defined in TS 36.101 [21, Table 5.7.3-1].

	carrierFreqOffset

This field specifies the offset of the NB-IoT channel number to EARFCN as defined in TS 36.101 [21]. Value v-10 means -10, v-9 means -9, and so on.


Editor’s Note: 
A new common IE ARFCN-ValueEUTRA-r14 should be defined, combining ARFCN‑ValueEUTRA and ARFCN-ValueEUTRA-v9a0.

A.2

(Change bars indicate the proposed changes.)
–
OTDOA-ReferenceCellInfo
The IE OTDOA-ReferenceCellInfo is used by the location server to provide assistance data reference cell information for OTDOA assistance data. The slot number offsets and expected RSTDs in OTDOA-NeighbourCellInfoList are provided relative to the cell defined by this IE. If earfcnRef of this assistance data reference cell is different from that of the serving cell, the LPP layer shall inform lower layers to start performing inter-frequency RSTD measurements with this cell and provide to lower layers the information about this assistance data reference cell, e.g. EARFCN and PRS/NPRS positioning occasion information.
NOTE:
The location server should always include the PRS or NPRS configuration of the assistance data reference and neighbour cells. Otherwise the UE may not meet the accuracy requirements as defined in [18].

-- ASN1START

OTDOA-ReferenceCellInfo ::= SEQUENCE {


physCellId




INTEGER (0..503),


cellGlobalId



ECGI





OPTIONAL,

-- Need ON


earfcnRef




ARFCN-ValueEUTRA


OPTIONAL,

-- Cond NotSameAsServ0


antennaPortConfig


ENUMERATED {ports1-or-2, ports4, ... }
















OPTIONAL,

-- Cond NotSameAsServ1


cpLength




ENUMERATED { normal, extended, ... },


prsInfo





PRS-Info




OPTIONAL,

-- Cond PRS


...,


[[ earfcnRef-v9a0


ARFCN-ValueEUTRA-v9a0

OPTIONAL

-- Cond NotSameAsServ2


]],


[[ tpId-r14




INTEGER (0..4095)


OPTIONAL,

-- Need ON


   cpLengthCRS-r14


ENUMERATED { normal, extended, ... }

















OPTIONAL,

-- Cond CRS


   sameMBSFNconfigRef-r14
BOOLEAN





OPTIONAL,

-- Need ON

   carrierFreqOffsetNB-r14
CarrierFrqOffsetNB-r14

OPTIONAL,

-- Cond NB-IoT

   nprsInfo-r14



PRS-Info-NB-r14



OPTIONAL

-- Cond NPRS

]]

}
-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsServ0
	This field is absent if earfcnRef-v9a0 is present. Otherwise, the field is mandatory present if the EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN of the target devices’s current primary cell.

	NotSameAsServ1
	The field is mandatory present if the antenna port configuration of the OTDOA assistance data reference cell is not the same as the antenna port configuration of the target devices’s current primary cell and if the OTDOA assistance data reference cell is not a standalone or guardband NB-IoT carrier.

	NotSameAsServ2
	The field is absent if earfcnRef is present. Otherwise, the field is mandatory present if the EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN of the target devices’s current primary cell.

	PRS
	The field is mandatory present if positioning reference signals are available in the assistance data reference cell [16]; otherwise it is not present. 

	CRS
	The field is optionally present, need ON, if prsInfo is present. Otherwise it is not present.

	NB-IoT
	The field is optionally present, need ON, if the assistance data reference cell is a NB-IoT carrier. Otherwise it is not present.

	NPRS
	The field is mandatory present if narrowband positioning reference signals (NPRS) are available in the assistance data reference cell [16]; otherwise it is not present.


	OTDOA-ReferenceCellInfo field descriptions

	physCellId 

This field specifies the physical cell identity of the assistance data reference cell, as defined in [12].

	cellGlobalId

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the assistance data reference cell, as defined in [12]. The server  should include this field if it considers that it is needed to resolve ambiguity in the cell indicated by physCellId.

	earfcnRef

This field specifies the EARFCN of the assistance data reference cell.

	antennaPortConfig

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are used in the assistance data reference cell.
Note, if the assistance data reference cell is a NB-IoT carrier, this field may only be present if the NB-IoT carrier is deployed within the LTE spectrum allocation (inband NB-IoT carrier).

	cpLength

This field specifies the cyclic prefix length of the assistance data reference cell PRS if the prsInfo field is present, otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS.
If prsInfo field is not present and the assistance data reference cell is a standalone or guardband NB-IoT carrier, this field shall be ignored by the target device.

	prsInfo

This field specifies the PRS configuration of the assistance data reference cell.

	tpId

This field specifies an identity of the transmission point. This field together with the physCellId and/or prsID may be used to identify the transmission point in case the same physical cell ID is shared by multiple transmission points.

	cpLengthCRS

This field specifies the cyclic prefix length of the assistance data reference cell CRS. If this field is present, the target device may assume the CRS and PRS antenna ports of the assistance data reference cell are quasi co-located (as defined in [16]).

	sameMBSFNconfigRef

This field indicates whether the MBSFN subframe configuration of the assistance data reference cell is the same as the current primary cell of the target device. TRUE means the same, and FALSE means not the same.

	carrierFreqOffsetNB
This field specifies the offset of the NB-IoT channel number to EARFCN given by earfcnRef as defined in TS 36.101 [21].

	nprsInfo
This field specifies the NPRS configuration of the assistance data reference cell.


–
CarrierFrqOffsetNB
The IE CarrierFrqOffsetNB is used to provide the offset of the NB-IoT channel number to EARFCN of a NB-IoT carrier.
-- ASN1START

CarrierFrqOffsetNB-r14

ENUMERATED {










v-10, v-9, v-8,
v-7, v-6, v-5, v-4, v-3, v-2, v-1, v-0dot5,









 
  v0,  v1,
v2,
 v3,  v4,  v5, 
v6,  v7,  v8,  v9










}
-- ASN1STOP

	CarrierFrqOffsetNB field descriptions

	CarrierFrqOffsetNB
This field specifies the offset of the NB-IoT channel number to EARFCN as defined in TS 36.101 [21]. Value v-10 means -10, v-9 means -9, and so on.


–
OTDOA-NeighbourCellInfoList
The IE OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA assistance data. If the target device is not capable of supporting additional neighbour cells (as indicated by the absence of the IE additionalNeighbourCellInfoList in OTDOA-ProvideCapabilities), the set of cells in the OTDOA-NeighbourCellInfoList is grouped per frequency layer and in the decreasing order of priority for measurement to be performed by the target device, with the first cell in the list being the highest priority for measurement and with the same earfcn not appearing in more than one instance of OTDOA‑NeighbourFreqInfo.

If the target device is capable of supporting additional neighbour cells (as indicated by the presence of the IE additionalNeighbourCellInfoList in OTDOA-ProvideCapabilities), the list may contain all cells (up to 3x24 cells) belonging to the same frequency layer or cells from different frequency layers with the first cell in the list still being the highest priority for measurement.

The prioritization of the cells in the list is left to server implementation. The target device should provide the available measurements in the same order as provided by the server.
If inter-frequency neighbour cells are included in OTDOA-NeighbourCellInfoList, where an inter-frequency is a E-UTRA frequency which is different from the E-UTRA serving cell frequency, the LPP layer shall inform lower layers to start performing inter-frequency RSTD measurements for these neighbour cells and also provide to lower layers the information about these neighbour cells, e.g. EARFCN and PRS positioning occasion information.
-- ASN1START

OTDOA-NeighbourCellInfoList ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF OTDOA-NeighbourFreqInfo

OTDOA-NeighbourFreqInfo ::= SEQUENCE (SIZE (1..24)) OF OTDOA-NeighbourCellInfoElement
OTDOA-NeighbourCellInfoElement ::= SEQUENCE {

physCellId






INTEGER (0..503),


cellGlobalId





ECGI



OPTIONAL,

-- Need ON


earfcn







ARFCN-ValueEUTRA
OPTIONAL,

-- Cond NotSameAsRef0


cpLength






ENUMERATED {normal, extended, ...} 
















OPTIONAL,

-- Cond NotSameAsRef1


prsInfo







PRS-Info


OPTIONAL,

-- Cond NotSameAsRef2


antennaPortConfig




ENUMERATED {ports-1-or-2, ports-4, ...}
















OPTIONAL,  

-- Cond NotsameAsRef3


slotNumberOffset




INTEGER (0..19)

OPTIONAL,

-- Cond NotSameAsRef4


prs-SubframeOffset




INTEGER (0..1279)
OPTIONAL,

-- Cond InterFreq


expectedRSTD





INTEGER (0..16383),


expectedRSTD-Uncertainty


INTEGER (0..1023),


...,


[[ earfcn-v9a0




ARFCN-ValueEUTRA-v9a0
OPTIONAL

-- Cond NotSameAsRef5


]],


[[ tpId-r14





INTEGER (0..4095)

OPTIONAL,

-- Need ON


   prs-only-tp-r14



ENUMERATED { true }

OPTIONAL,

-- Cond TBS


   cpLengthCRS-r14



ENUMERATED { normal, extended, ... }

















OPTIONAL,

-- Cond CRS


   sameMBSFNconfigNeighbour-r14
BOOLEAN




OPTIONAL,

-- Need ON

   carrierFreqOffsetNB-r14

CarrierFrqOffsetNB-r14
OPTIONAL,

-- Cond NB-IoT

   nprsInfo-r14




PRS-Info-NB-r14


OPTIONAL,

-- Cond NotSameAsRef6

   nprs-SubframeOffset-r14

INTEGER (0..1279)

OPTIONAL

-- Cond InterFreq

]]

}
maxFreqLayers
INTEGER ::= 3

-- ASN1STOP

	Conditional presence
	Explanation

	NotsameAsRef0
	The field is absent if earfcn-v9a0 is present. If earfcn-v9a0 is not present, the field is mandatory present if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef1
	The field is mandatory present if the cyclic prefix length is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef2
	The field is mandatory present if the PRS configuration is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef3
	The field is mandatory present if the antenna port configuration is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef4
	The field is mandatory present if the slot timing is not the same as for the assistance data reference cell; otherwise it is not present.

	NotSameAsRef5
	The field is absent if earfcn is present. If earfcn is not present, the field is mandatory present if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.

	InterFreq
	The field is optionally present, need OP, if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.

	TBS
	The field is mandatory present if the OTDOA-NeighbourCellInfoElement is provided for a PRS-only TP; otherwise it is not present. 

	CRS
	The field is optionally present, need ON, if prsInfo is present. Otherwise it is not present.

	NB-IoT
	The field is optionally present, need ON, if the OTDOA-NeighbourCellInfoElement is provided for a NB-IoT carrier. Otherwise it is not present.

	NotSameAsRef6
	The field is mandatory present if the NPRS configuration is not the same as for the assistance data reference cell; otherwise it is not present.


	OTDOA-NeighbourCellInfoList field descriptions

	physCellId

This field specifies the physical cell identity of the neighbour cell, as defined in [12].

	cellGlobalId

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell, as defined in [12]. The server should provide this field if it considers that it is needed to resolve any ambiguity in the cell identified by physCellId.

	earfcn

This field specifies the EARFCN of the neighbour cell.

	cpLength

This field specifies the cyclic prefix length of the neigbour cell PRS if PRS are present in this neighbour cell, otherwise this field specifies the cyclic prefix length of CRS in this neighbour cell.
If prsInfo field is not present and this neighbour cell is a standalone or guardband NB-IoT carrier, this field shall be ignored by the target device. 

	prsInfo

This field specifies the PRS configuration of the neighbour cell.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume that each PRS positioning occasion in the neighbour cell at least partially overlaps with a PRS positioning occasion in the assistance data reference cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed half a subframe.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume that this cell has the same PRS periodicity (Tprs) as the assistance data reference cell.

	antennaPortConfig

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.
Note, if this neighbor cell is a NB-IoT carrier, this field may only be present if the NB-IoT carrier is deployed within the LTE spectrum allocation (inband NB-IoT carrier).

	slotNumberOffset

This field specifies the slot number offset at the transmitter between this cell and the assistance data reference cell. 

The slotNumberOffset together with the current slot number of the assistance data reference cell may be used to calculate the current slot number of this cell which may further be used to generate the CRS sequence by the target device. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent, the slot timing is the same as for the assistance data reference cell.

	prs-SubframeOffset

This field specifies the offset between the first PRS subframe in the assistance data reference cell on the reference carrier frequency layer and the first PRS subframe in the closest subsequent PRS positioning occasion of this cell on the other carrier frequency layer. The value is given in number of full sub-frames.  If the EARFCN is not the same as for the assistance data reference cell and the field is not present but PRS are available on this cell, the receiver shall consider the PRS subframe offset for this cell to be 0.

	expectedRSTD

If PRS or NPRS is transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference of PRS or NPRS positioning occasions between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-8192). The resolution is 3(Ts,  with Ts=1/(15000*2048) seconds.

If PRS and NPRS are not transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-8192). The resolution is 3´Ts, with Ts=1/(15000*2048) seconds.

	expectedRSTD-Uncertainty


This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server’s a‑priori estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the search window for the target device.

The scale factor of the expectedRSTD-Uncertainty field is 3(Ts, with Ts=1/(15000*2048) seconds. 

If PRS is transmitted:
The target device may assume that the beginning of the PRS positioning occasion of the neighbour cell is received within the search window of size [ expectedRSTD-Uncertainty(3(Ts,  expectedRSTD-Uncertainty(3(Ts] centered at 

TREF + 1 millisecond(N + (expectedRSTD8192) (3(Ts, where TREF is the reception time of the beginning of the PRS positioning occasion of the assistance data reference cell at the target device antenna connector, N = 0 when the EARFCN of the neighbour cell is equal to that of the assistance data reference cell, and N = prs-SubframeOffset otherwise.

If NPRS is transmitted:

The target device may assume that the beginning of the NPRS positioning occasion of the neighbour cell is received within the search window of size [ expectedRSTD-Uncertainty(3(Ts,  expectedRSTD-Uncertainty(3(Ts] centered at 

TREF + 1 millisecond(N + (expectedRSTD8192) (3(Ts, where TREF is the reception time of the beginning of the NPRS positioning occasion of the assistance data reference cell at the target device antenna connector, N = 0 when the EARFCN of the neighbour cell is equal to that of the assistance data reference cell, and N = nprs-SubframeOffset otherwise.

If PRS and NPRS are not transmitted:


If Tx is the reception time of the beginning of the subframe X of the assistance data reference cell at the target device antenna connector, the target device may assume that the beginning of the closest subframe of this neighbour cell to subframe X is received within the search window of size [ expectedRSTD-Uncertainty(3(Ts,  expectedRSTD-Uncertainty(3(Ts] centered at Tx + (expectedRSTD8192) (3(Ts,

	tpId

This field specifies an identity of the transmission point. This field together with the physCellId and/or prsID may be used to identify the transmission point in case the same physical cell ID is shared by multiple transmission points.

	prs-only-tp

This field, if present, indicates that the OTDOA-NeighbourCellInfoElement is provided for a PRS-only TP. 

For the purpose of RSTD measurements from a PRS-only TP, the target device shall not assume any other signals or physical channels are present other than PRS [xx].

For the purpose of RSTD measurements from a PRS-only TP, the target device shall use the physCellId only for PRS generation, and only if no PRS-ID is provided for this TP.

	cpLengthCRS

This field specifies the cyclic prefix length of this assistance data neighbour cell CRS. If this field is present, the target device may assume the CRS and PRS antenna ports of this assistance data neighbour cell are quasi co-located (as defined in [16]).

	sameMBSFNconfigNeighbour

This field indicates whether the MBSFN subframe configuration of the neighbour cell is the same as the current primary cell of the target device. TRUE means the same, and FALSE means not the same.

	carrierFreqOffsetNB
This field specifies the offset of the NB-IoT channel number to EARFCN given by earfcn as defined in TS 36.101 [21].

	nprsInfo

This field specifies the NPRS configuration of the neighbour cell.

When the ARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume that each NPRS positioning occasion for each NPRS carrier frequency in the neighbour cell at least partially overlaps with a NPRS positioning occasion for each NPRS carrier frequency in the assistance data reference cell where the maximum offset between the transmitted NPRS positioning occasions may be assumed to not exceed half a subframe.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, and NPRS configuration Part B is configured, the target may assume that this cell has the same NPRS periodicity (TNPRS) as the assistance data reference cell for each NPRS carrier frequency.

	nprs-SubframeOffset

This field specifies the offset between the first NPRS subframe in the assistance data reference cell on the reference carrier frequency layer and the first NPRS subframe in the closest subsequent NPRS positioning occasion of this cell on the other carrier frequency layer. The value is given in number of full sub-frames.  If the EARFCN is not the same as for the assistance data reference cell and the field is not present but NPRS are available on this cell, the receiver shall consider the NPRS subframe offset for this cell to be 0.


A.3

(No change bars are used, since the whole IEs would be new.)

–
OTDOA-ReferenceCellInfoNB
The IE OTDOA-ReferenceCellInfoNB is used by the location server to provide NB-IoT assistance data reference cell information for OTDOA assistance data. The expected RSTDs in OTDOA-NeighbourCellInfoListNB are provided relative to the cell defined by this IE. 
-- ASN1START

OTDOA-ReferenceCellInfoNB-r14 ::= SEQUENCE {


physCellId-r14




INTEGER (0..503),


cellGlobalId-r14



ECGI





OPTIONAL,
-- Need ON


carrierFreqRef-r14



CarrierFreq-NB-r14


OPTIONAL,
-- Cond NotSameAsServ

eutra-NumCRS-Ports-r14


ENUMERATED {ports1-or-2, ports4, ... }

















OPTIONAL,
-- Cond Inband

nprsInfo-r14




PRS-Info-NB-r14,

...
}
-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsServ
	This field is mandatory present if the carrier frequency of the OTDOA NB-IoT assistance data reference cell is not the same as the carrier frequency of the target devices’s current primary cell. 

	Inband
	The field is mandatory present if the OTDOA NB-IoT assistance data reference cell is deployed within the LTE spectrum allocation (inband deployment). Otherwise it is not present


	OTDOA-ReferenceCellInfoNB field descriptions

	physCellId 

This field specifies the physical cell identity of the NB-IoT assistance data reference cell, as defined in [12].

	cellGlobalId

This field specifies the ECGI of the NB-IoT assistance data reference cell, as defined in [12]. The server  should include this field if it considers that it is needed to resolve ambiguity in the cell indicated by physCellId.

	carrierFreqRef
This field specifies the carrier frequency of the NB-IoT assistance data reference cell.

	eutra-NumCRS-Ports 
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are used in the NB-IoT assistance data reference cell.

	nprsInfo
This field specifies the NPRS configuration of the NB-IoT assistance data reference cell.


Editor’s Note: 
Some parameter in the OTDOA-ReferenceCellInfoNB above may be defaulted to the corresponding values provided in OTDOA-ReferenceCellInfo in case of both, PRS and NPRS assistance is provided.

Editor’s Note: 
In case LTE PRS assistance is provided as well (in (legacy) IE OTDOA‑ReferenceCellInfo), there will be a WB-LTE reference cell as well as the NB-IoT reference cell. To indicate whether the NB-IoT reference cell is part of the WB-LTE reference cell, a flag could be used.
–
OTDOA-NeighbourCellInfoListNB
The IE OTDOA-NeighbourCellInfoListNB is used by the location server to provide NB-IoT neighbour cell information for OTDOA assistance data. 
-- ASN1START

OTDOA-NeighbourCellInfoListNB-r14 ::= SEQUENCE (SIZE (1..maxCells-r14)) OF OTDOA-NeighbourInfoNB-r14
OTDOA-NeighbourCellInfoNB-r14 ::= SEQUENCE {

physCellId-r14




INTEGER (0..503),


cellGlobalId-r14



ECGI



OPTIONAL,

-- Need ON


carrierFreq-r14




CarrierFreq-NB-r14
OPTIONAL,

-- Cond NotSameAsRef0


eutra-NumCRS-Ports-r14


ENUMERATED {ports-1-or-2, ports-4, ...}















OPTIONAL,  

-- Cond NotsameAsRef1

nprsInfo-r14




PRS-Info-NB-r14,


nprs-SubframeOffset-r14


INTEGER (0..1279)
OPTIONAL,

-- Cond InterFreq


expectedRSTD-r14



INTEGER (0..16383),


expectedRSTD-Uncertainty-r14
INTEGER (0..1023),


...
}
maxCells-r14
INTEGER ::= 72
-- ASN1STOP

	Conditional presence
	Explanation

	NotsameAsRef0
	The field is mandatory present if the carrier frequency is not the same as for the NB-IoT assistance data reference cell; otherwise it is not present.

	NotsameAsRef1
	The field is mandatory present if the number of E-UTRA CRS antenna ports is not the same as for the NB-IoT assistance data reference cell; otherwise it is not present.

	InterFreq
	The field is optionally present, need OP, if the carrier frequency is not the same as for the NB-IoT assistance data reference cell; otherwise it is not present.


	OTDOA-NeighbourCellInfoListNB field descriptions

	physCellId

This field specifies the physical cell identity of the neighbour cell, as defined in [12].

	cellGlobalId

This field specifies the ECGI of the neighbour cell, as defined in [12]. The server should provide this field if it considers that it is needed to resolve any ambiguity in the cell identified by physCellId.

	carrierFreq 

This field specifies the NB-IoT carrier frequency of the neighbour cell.

	eutra-NumCRS-Ports 

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.

	nprsInfo

This field specifies the NPRS configuration of the neighbour cell.

When the carrier frequency of the neighbour cell is the same as for the NB-IoT assistance data reference cell, the target device may assume that each NPRS positioning occasion for each NPRS carrier frequency in the neighbour cell at least partially overlaps with a NPRS positioning occasion for each NPRS carrier frequency in the NB-IoT assistance data reference cell where the maximum offset between the transmitted NPRS positioning occasions may be assumed to not exceed half a subframe.

When the carrier frequency of the neighbour cell is the same as for the NB-IoT assistance data reference cell, and NPRS configuration Part B is configured, the target may assume that this cell has the same NPRS periodicity (TNPRS) as the assistance data reference cell for each NPRS carrier frequency.

	nprs-SubframeOffset

This field specifies the offset between the first NPRS subframe in the NB-IoT assistance data reference cell on the reference carrier frequency and the first NPRS subframe in the closest subsequent NPRS positioning occasion of this cell on the other carrier frequency. The value is given in number of full sub-frames.  If the carrier frequency is not the same as for the NB-IoT assistance data reference cell and the field is not present, the receiver shall consider the NPRS subframe offset for this cell to be 0.

	expectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this cell and the NB-IoT assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference of NPRS positioning occasions between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-8192). The resolution is 3(Ts,  with Ts=1/(15000*2048) seconds.

	expectedRSTD-Uncertainty

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server’s a‑priori estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the search window for the target device.

The scale factor of the expectedRSTD-Uncertainty field is 3(Ts, with Ts=1/(15000*2048) seconds.

The target device may assume that the beginning of the NPRS positioning occasion of the neighbour cell is received within the search window of size [ expectedRSTD-Uncertainty(3(Ts,  expectedRSTD-Uncertainty(3(Ts] centered at 

TREF + 1 millisecond(N + (expectedRSTD8192) (3(Ts, where TREF is the reception time of the beginning of the NPRS positioning occasion of the NB-IoT assistance data reference cell at the target device antenna connector, N = 0 when the carrier frequency of the neighbour cell is equal to that of the NB-IoT assistance data reference cell, and N = nprs-SubframeOffset otherwise.


Editor’s Note: 
Some parameter in the OTDOA-NeighbourCellInfoListNB above may be defaulted to the corresponding values provided in OTDOA-NeighbourCellInfoList in case of both, PRS and NPRS assistance is provided. 

Editor’s Note: 
In case LTE PRS assistance for the same cell is provided as well (in (legacy) IE OTDOA‑NeighbourCellInfoList), some of the NB-IoT neighbor cells may be part of some of the WB-LTE neighbor cells. To reliably indicate this, a common label (e.g. a number) could be included for each pair of corresponding NB-IoT and WB LTE neighbor cells. Alternatively, the list of WB-LTE neighbor cells and the list of NB-IoT neighbor cells could be ordered such that the corresponding cells are included first in each list and in the same order (e.g. WB-LTE neighbor list = A1, A2, A3, B4, B5, B6; NB-IoT neighbor list = a1, a2, a3, c4, c5; where a1 is part of A1, a2 is part of A2, a3 is part of A3, and c4 and c5 are not part of B4, B4 or B6). In this case, only the number of corresponding pairs of cell needs to be provided (which is 3 in this example). 
A.4
(Change bars indicate the proposed changes.)

–
OTDOA-SignalMeasurementInformation

The IE OTDOA-SignalMeasurementInformation is used by the target device to provide RSTD measurements to the location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same as the assistance data reference cell provided in OTDOA-ReferenceCellInfo. If the target device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP layer shall inform lower layers that inter-frequency RSTD measurements are stopped.
NOTE:
If there are more than 24 NeighbourMeasurementElement to be sent, the target device may send them in multiple ProvideLocationInformation messages, as described under sub-clause 5.3.

-- ASN1START

OTDOA-SignalMeasurementInformation ::= SEQUENCE {


systemFrameNumber

BIT STRING (SIZE (10)),


physCellIdRef


INTEGER (0..503),


cellGlobalIdRef


ECGI




OPTIONAL,


earfcnRef



ARFCN-ValueEUTRA

OPTIONAL,

-- Cond NotSameAsRef0


referenceQuality

OTDOA-MeasQuality

OPTIONAL,


neighbourMeasurementList
NeighbourMeasurementList,


...,


[[ earfcnRef-v9a0

ARFCN-ValueEUTRA-v9a0
OPTIONAL

-- Cond NotSameAsRef1


]],


[[ tpIdRef-r14


INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer0


   prsIdRef-r14


INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer1


   additionalPathsRef-r14









AdditionalPathList-r14
OPTIONAL,


   nprsIdRef-r14

INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer2

   carrierFreqOffsetNB-Ref-r14







CarrierFrqOffsetNB-r14
OPTIONAL

-- Cond NB-IoT

]]

}

NeighbourMeasurementList ::= SEQUENCE (SIZE(1..24)) OF NeighbourMeasurementElement

NeighbourMeasurementElement ::= SEQUENCE {


physCellIdNeighbour

INTEGER (0..503),


cellGlobalIdNeighbour
ECGI




OPTIONAL,


earfcnNeighbour


ARFCN-ValueEUTRA

OPTIONAL,

-- Cond NotSameAsRef2


rstd




INTEGER (0..12711),


rstd-Quality


OTDOA-MeasQuality,


...,


[[ earfcnNeighbour-v9a0
ARFCN-ValueEUTRA-v9a0
OPTIONAL

-- Cond NotSameAsRef3


]],


[[ tpIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer0


   prsIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer1


   delta-rstd-r14

INTEGER (0..5)


OPTIONAL,


   additionalPathsNeighbour-r14









AdditionalPathList-r14
OPTIONAL,


   nprsIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer2


   carrierFreqOffsetNB-Neighbour-r14







CarrierFrqOffsetNB-r14
OPTIONAL

-- Cond NB-IoT

]]
}

AdditionalPathList-r14 ::= SEQUENCE (SIZE(1..maxPaths-r14)) OF AdditionalPath-r14

maxPaths-r14    INTEGER ::= 2

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsRef0
	The field is absent if the corresponding earfcnRef-v9a0 is present. Otherwise, the target device shall include this field if the EARFCN of the RSTD reference cell is not the same as the EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

	NotSameAsRef1
	The field is absent if the corresponding earfcnRef is present. Otherwise, the target device shall include this field if the EARFCN of the RSTD reference cell is not the same as the EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

	NotSameAsRef2
	The field is absent if the corresponding earfcnNeighbour-v9a0 is present. Otherwise, the target device shall include this field if the EARFCN of this neighbour cell is not the same as the earfcnRef for the RSTD reference cell.

	NotSameAsRef3
	The field is absent if the corresponding earfcnNeighbour is present. Otherwise, the target device shall include this field if the EARFCN of this neighbour cell is not the same as the earfcnRef for the RSTD reference cell.

	ProvidedByServer0
	The target device shall include this field if a tpId for this transmission point is included in the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

	ProvidedByServer1
	The target device shall include this field if a prsID for this transmission point is included in the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

	ProvidedByServer2
	The target device shall include this field if an nprsID for this transmission point is included in the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

	NB-IoT
	The field is optionally present, need ON, if the cell is a NB-IoT carrier. Otherwise it is not present.


	OTDOA-SignalMeasurementInformation field descriptions

	systemFrameNumber

This field specifies the SFN of the RSTD reference cell containing the starting subframe of the PRS or NPRS positioning occasion if PRS or NPRS are available on the RSTD reference cell, or subframe of the CRS for RSTD measurements if PRS and NPRS are not available on the RSTD reference cell during which the most recent neighbour cell RSTD measurement was performed.

	physCellIdRef 

This field specifies the physical cell identity of the RSTD reference cell.

	cellGlobalIdRef

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target shall provide this IE if it knows the ECGI of the RSTD reference cell.

	earfcnRef

This field specifies the EARFCN of the RSTD reference cell.

	referenceQuality

This field specifies the target device’s best estimate of the quality of the TOA measurement from the RSTD reference cell, TSubframeRxRef , where TSubframeRxRef is the time of arrival of the signal from the RSTD reference cell.

	neighbourMeasurementList

This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with quality for each measurement.

	tpIdRef

This field specifies the transmission point ID of the RSTD reference cell.

	prsIdRef

This field specifies the PRS-ID of the RSTD reference cell.

	additionalPathsRef 

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nprsIdRef

This field specifies the NPRS-ID of the RSTD reference cell. 

	carrierFreqOffsetNBRef
This field specifies the offset of the NB-IoT channel number to EARFCN given by earfcnRef as defined in TS 36.101 [21].

	physCellIdNeighbour

This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

	cellGlobalIdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell at the time of measurement.

	earfcnNeighbour

This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

	rstd

This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined in [17]. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.3.

	rstd-Quality

This field specifies the target device’s best estimate of the quality of the measured rstd.

	tpIdNeighbour

This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

	prsIdNeighbour

This field specifies the PRS-ID of the neighbour cell for which the RSTDs are provided.

	delta-rstd

This field specifies the higher-resolution RSTD RSTD as defined in [18] subclause 9.1.10.4. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.4.

	additionalPathsNeighbour 

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nprsIdNeighbour

This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

	carrierFreqOffsetNB-Neighbour
This field specifies the offset of the NB-IoT channel number to EARFCN given by earfcnNeighbour as defined in TS 36.101 [21].


A.5
(Change bars indicate the proposed changes.)

–
OTDOA-ProvideCapabilities
The IE OTDOA-ProvideCapabilities is used by the target device to indicate its capability to support OTDOA and to provide its OTDOA positioning capabilities to the location server. 

-- ASN1START

OTDOA-ProvideCapabilities ::= SEQUENCE {


otdoa-Mode

BIT STRING { 
ue-assisted (0),










ue-assisted-NB (1) } (SIZE (1..8)),


...,


supportedBandListEUTRA 

SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA

OPTIONAL,


supportedBandListEUTRA-v9a0
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA-v9a0























OPTIONAL,


interFreqRSTDmeasurement-r10

ENUMERATED { supported }





OPTIONAL,


additionalNeighbourCellInfoList-r10
ENUMERATED { supported }





OPTIONAL,


prs-id-r14






ENUMERATED { supported }





OPTIONAL,


tp-separation-via-muting-r14

ENUMERATED { supported }





OPTIONAL,


additional-prs-config-r14


ENUMERATED { supported }





OPTIONAL,


prs-based-tbs-r14




ENUMERATED { supported }





OPTIONAL,


additionalPathsReport-r14


ENUMERATED { supported }





OPTIONAL,

maxBandwidthForRSTD-r14



ENUMERATED { n1, n6, n15, n25,
 












 n50, n75, n100, ... }



OPTIONAL,


nprs-in-more-than-one-prb-r14

ENUMERATED { not-supported }




OPTIONAL,



idleStateForMeasurements-r14

ENUMERATED { required }






OPTIONAL
}

maxBands INTEGER ::= 64

SupportedBandEUTRA ::= SEQUENCE {


bandEUTRA






INTEGER (1..maxFBI)

}

SupportedBandEUTRA-v9a0 ::=

SEQUENCE {


bandEUTRA-v9a0





INTEGER (maxFBI-Plus1..maxFBI2)

OPTIONAL

}

maxFBI







INTEGER
::=
64
-- Maximum value of frequency band indicator

maxFBI-Plus1





INTEGER ::= 65
-- lowest value extended FBI range

maxFBI2







INTEGER ::= 256
-- highest value extended FBI range

-- ASN1STOP

	OTDOA-ProvideCapabilities field descriptions

	otdoa-Mode

This field specifies the OTDOA mode(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular OTDOA mode is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means OTDOA positioning method is not supported by the target device.
ue-assisted: 

Bit 0 indicates that the target device supports UE-assisted OTDOA and LTE PRS. 
ue-assisted-NB: 
Bit 1 indicates that the target device supports UE-assisted OTDOA and NB-IoT NPRS.

	SupportedBandEUTRA

This field specifies the frequency bands for which the target device supports RSTD measurements. One entry corresponding to each supported E‑UTRA band as defined in TS 36.101 [21]. In case the target device includes bandEUTRA-v9a0, the target device shall set the corresponding entry of bandEUTRA (i.e. without suffix) to maxFBI.

	interFreqRSTDmeasurement

This field, if present, indicates that the target device supports inter-frequency RSTD measurements within and between the frequency bands indicated in SupportedBandEUTRA.

	additionalNeighbourCellInfoList

This field, if present, indicates that the target device supports up to 3×24 OTDOA-NeighbourCellInfoElement in OTDOA‑NeighbourCellInfoList in OTDOA-ProvideAssistanceData without any restriction for the earfcn in each OTDOA-NeighbourCellInfoElement as specified in subclause 6.5.1.2.

	prs-id
This field, if present, indicates that the target device supports PRS generation based on the PRS-ID as specified in [16] and support for TP-ID in OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfoList.

	tp-separation-via-muting
This field, if present, indicates that the target device supports RSTD measurements for cells which have associated transmission points (e.g., Remote Radio Heads) within the cell coverage and where these associated transmission points have the same physical cell identity as the associated cell, and where these transmission points are identified via a different muting pattern. The field also indicates support for TP-ID in OTDOA-ReferenceCellInfo and OTDOA‑NeighbourCellInfoList.

	additional-prs-config

This field, if present, indicates that the target device supports additional PRS configurations. The additional PRS configuration in PRS-Info IE comprise:

- support for prs-ConfigurationIndex > 2399;
- support for NPRS values in addition to 1, 2, 4 and 6 (add-numDL-Frames in PRS-Info);

- support for muting bit string lengths > 16 bits.

	prs-based-tbs

This field, if present, indicates that the target device supports RSTD measurements for PRS-only TPs.

	additionalPathsReport

This field, if present, indicates that the target device supports reporting of timing information for additional detected paths for RSTD reference and each neighbour cell. 

	maxBandwidthForRSTD
This field indicates the maximal supported bandwidth for RSTD measurements. Enumerated values are specified in number of resource blocks (n1 corresponds to 1 resource block, n6 corresponds to 6 resource blocks, and so on).

	nprs-in-more-than-one-prb
This field, if present, indicates that the target device does not support NPRS configuration in more than one resource block (i.e., maxCarrier in PRS-Info-NB greater 1).  

	idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform RSTD measurements. 


Annex B (Qualcomm)

Supporting material for the provided comments (see main part of the document).
Table 1:
Option 1: NB-IoT NPRS and LTE PRS are configured. 
                 Access Type = NB-IoT 

	
	
	

	OTDOA-ProvideAssistanceData
	
	

	{
	
	

	    OTDOA-ReferenceCellInfo 
	
	

	    {
	
	

	       physCellId
	Present (M)
	PCI of the NB-IoT Reference Cell

· Missing for the embedded LTE Cell, if different. Not needed if LTE PRS is based on PRS-ID.

	       cellGlobalId
	May be present
	CGI of the NB-IoT reference cell

· Missing for the embedded LTE Cell, if different, but not needed.

	       earfcnRef
	May be present
	ARFCN of the NB-IoT reference cell (anchor carrier)

· Missing for the embedded LTE Cell.

	       antennaPortConfig
	May be present
	LTE CRS antenna ports

	       cpLength
	Present (M)
	PRS CP length

	       prsInfo
	Present
	LTE PRS configuration

	            prs-Bandwidth
	
	

	            prs-ConfigurationIndex
	
	

	            numDL-Frames
	
	

	            prs-MutingInfo
	
	

	            prsId-r14
	
	

	            add-numDL-Frames-r14
	
	

	       tpId-r14
	May be present
	

	       cpLengthCRS-r14
	May be present
	

	       sameMBSFNconfigRef-r14
	May be present
	

	       carrierFrequOffsetNB-r14
	May be present
	Specifies the NB-IoT reference cell carrier frequency (together with earfcnRef)

	       nprsInfo-r14
	Present
	NPRS configuration for reference cell

	           operationMode-r14
	
	

	           CarrierFreqNB-r14
	
	

	           nprsId-r14
	
	

	           partA-r14
	
	

	           partB-r14

	
	

	    }
	
	

	    OTDOA-NeighbourCellInfoList (1..N)
	
	

	   {
	
	

	       physCellId
	Present (M)
	PCI of the NB-IoT neighbour cell

· Missing for the embedded LTE Cell, if different. Not needed if LTE PRS is based on PRS-ID.

	       cellGlobalId
	May be present
	CGI of the NB-IoT neighbour cell

· Missing for the embedded LTE Cell, if different, but not needed..

	       earfcn
	May be present
	ARFCN of the NB-IoT neighbour cell 

· Missing for the embedded LTE Cell.

	       cpLength
	May be present
	PRS CP length 

	       prsInfo
	May be present
	LTE PRS configuration of the neighbour cell 

	            prs-Bandwidth
	
	

	            prs-ConfigurationIndex
	
	

	            numDL-Frames
	
	

	            prs-MutingInfo
	
	

	            prsId-r14
	
	

	            add-numDL-Frames-r14
	
	

	       antennaPortConfig
	May be present
	LTE CRS antenna ports

	       slotNumberOffset
	May be present
	

	       prs-SubframeOffset
	May be present
	

	       expectedRSTD
	Present
	

	       expectedRSTD-Uncertainty
	Present
	

	       tpId-r14
	May be present
	

	       prs-only-tp-r14
	May be present
	

	       cpLengthCRS-r14
	May be present
	

	       sameMBSFNconfigNeighbour-r14
	May be present
	

	       carrierFrequOffsetNB-r14
	May be present
	

	       nprsInfo-r14
	May be present
	NPRS configuration of the NB-IoT neighbour cell 

	           operationMode-r14
	
	

	           CarrierFreqNB-r14
	
	

	           nprsId-r14
	
	

	           partA-r14
	
	

	           partB-r14

	
	

	       nprs-SubframeOffset-r14
	May be present
	

	    }
	
	

	}
	
	


Table 2:

Option 1: NB-IoT NPRS and LTE PRS are configured. 
                 Access Type = LTE 

	
	
	

	OTDOA-ProvideAssistanceData
	
	

	{
	
	

	    OTDOA-ReferenceCellInfo 
	
	

	    {
	
	

	       physCellId
	Present (M)
	PCI of the LTE  Reference Cell

· Missing for the embedded NB-IoT Cell, if different. Not needed if NPRS is based on NPRS-ID.

	       cellGlobalId
	May be present
	CGI of the LTE reference cell

· Missing for the embedded NB-IoT Cell, if different, but not needed.

	       earfcnRef
	May be present
	ARFCN of the LTE reference cell

	       antennaPortConfig
	May be present
	LTE CRS antenna ports

	       cpLength
	Present (M)
	PRS CP length

	       prsInfo
	Present
	LTE PRS configuration

	            prs-Bandwidth
	
	

	            prs-ConfigurationIndex
	
	

	            numDL-Frames
	
	

	            prs-MutingInfo
	
	

	            prsId-r14
	
	

	            add-numDL-Frames-r14
	
	

	       tpId-r14
	May be present
	

	       cpLengthCRS-r14
	May be present
	

	       sameMBSFNconfigRef-r14
	May be present
	

	       carrierFrequOffsetNB-r14
	Not present
	

	       nprsInfo-r14
	Present
	NPRS configuration for reference cell

	           operationMode-r14
	
	

	           CarrierFreqNB-r14
	
	NB-IoT carrier frequency

	           nprsId-r14
	
	

	           partA-r14
	
	

	           partB-r14

	
	

	    }
	
	

	    OTDOA-NeighbourCellInfoList (1..N)
	
	

	   {
	
	

	       physCellId
	Present (M)
	PCI of the LTE neighbour cell

· Missing for the embedded NB-IoT Cell, if different. Not needed if NPRS is based on NPRS-ID.

	       cellGlobalId
	May be present
	CGI of the neighbour cell

· Missing for the embedded NB-IoT Cell, if different, but not needed..

	       earfcn
	May be present
	ARFCN of the neighbour LTE cell 

	       cpLength
	May be present
	PRS CP length 

	       prsInfo
	May be present
	LTE PRS configuration of the neighbour LTE cell 

	            prs-Bandwidth
	
	

	            prs-ConfigurationIndex
	
	

	            numDL-Frames
	
	

	            prs-MutingInfo
	
	

	            prsId-r14
	
	

	            add-numDL-Frames-r14
	
	

	       antennaPortConfig
	May be present
	LTE CRS antenna ports

	       slotNumberOffset
	May be present
	

	       prs-SubframeOffset
	May be present
	

	       expectedRSTD
	Present
	

	       expectedRSTD-Uncertainty
	Present
	

	       tpId-r14
	May be present
	

	       prs-only-tp-r14
	May be present
	

	       cpLengthCRS-r14
	May be present
	

	       sameMBSFNconfigNeighbour-r14
	May be present
	

	       carrierFrequOffsetNB-r14
	May be present
	

	       nprsInfo-r14
	May be present
	NPRS configuration of the neighbour cell 

	           operationMode-r14
	
	

	           CarrierFreqNB-r14
	
	NB-IoT carrier frequency

	           nprsId-r14
	
	

	           partA-r14
	
	

	           partB-r14

	
	

	       nprs-SubframeOffset-r14
	May be present
	

	    }
	
	

	}
	
	


Table 3:
Option 2: NB-IoT NPRS and LTE PRS are configured. 
                 Access Type = NB-IoT

	
	
	

	OTDOA-ProvideAssistanceData
	
	

	{
	
	

	    OTDOA-ReferenceCellInfo 
	Present
	Legacy reference cell info for the (embedded) LTE cell

	    {
	
	

	       physCellId
	Present (M)
	PCI of the (embedded) LTE cell

	       cellGlobalId
	May be present
	CGI of the (embedded) LTE cell

	       earfcnRef
	May be present
	ARFCN of the (embedded) LTE cell

	       antennaPortConfig
	May be present
	LTE CRS antenna ports

	       cpLength
	Present (M)
	PRS CP length for the (embedded) LTE cell

	       prsInfo
	Present
	PRS info for the (embedded) LTE cell

	            prs-Bandwidth
	
	

	            prs-ConfigurationIndex
	
	

	            numDL-Frames
	
	

	            prs-MutingInfo
	
	

	            prsId-r14
	
	

	            add-numDL-Frames-r14
	
	

	       tpId-r14
	May be present
	

	       cpLengthCRS-r14
	May be present
	

	       sameMBSFNconfigRef-r14
	May be present
	

	    }
	
	

	    OTDOA-NeighbourCellInfoList
	
	Legacy neighbour cell info for the (embedded) LTE cell

	    {
	
	

	       physCellId
	Present (M)
	PCI of the (embedded) LTE cell

	       cellGlobalId
	May be present
	CGI of the (embedded) LTE cell

	       earfcn
	May be present
	ARFCN of the (embedded) LTE cell

	       cpLength
	May be present
	PRS CP length for the (embedded) LTE cell

	       prsInfo
	May be present
	PRS info for the (embedded) LTE cell

	            prs-Bandwidth
	
	

	            prs-ConfigurationIndex
	
	

	            numDL-Frames
	
	

	            prs-MutingInfo
	
	

	            prsId-r14
	
	

	            add-numDL-Frames-r14
	
	

	       antennaPortConfig
	May be present
	LTE CRS antenna ports

	       slotNumberOffset
	May be present
	

	       prs-SubframeOffset
	May be present
	

	       expectedRSTD
	Present
	

	       expectedRSTD-Uncertainty
	Present
	

	       tpId-r14
	May be present
	

	       prs-only-tp-r14
	May be present
	

	       cpLengthCRS-r14
	May be present
	

	       sameMBSFNconfigNeighbour-r14
	May be present
	

	    }
	
	

	    OTDOA-ReferenceCellInfoNB-r14
	
	

	    {
	
	

	       physCellId-r14
	Present (M)
	PCI of the NB-IoT reference cell

	       cellGlobalId-r14
	May be present
	CGI of the NB-IoT reference cell

	       carrierFreqRef-r14
	May be present
	Carrier frequency of the NB-IoT reference cell (anchor carrier)

	       eutra-NumCRS-Ports-r14
	May be present
	LTE CRS antenna ports

	       nprsInfo-r14
	Present
	NPRS configuration for reference cell

	           operationMode-r14
	
	

	           CarrierFreqNB-r14
	
	

	           nprsId-r14
	
	

	           partA-r14
	
	

	           partB-r14

	
	

	    }
	
	

	    OTDOA-NeighbourCellInfoListNB-r14  (1..N)
	
	

	   {
	
	

	       physCellId-r14
	Present (M)
	PCI of the NB-IoT neighbour cell

	       cellGlobalId-r14
	May be present
	CGI of the NB-IoT neighbour cell

	       carrierFreq-r14
	May be present
	Carrier frequency of the NB-IoT neighbour cell 

	       eutra-NumCRS-Ports-r14
	May be present
	LTE CRS antenna ports

	       nprsInfo-r14
	May be present
	NPRS configuration for neighbour cell 

	           operationMode-r14
	
	

	           CarrierFreqNB-r14
	
	

	           nprsId-r14
	
	

	           partA-r14
	
	

	           partB-r14

	
	

	       nprs-SubframeOffset-r14
	May be present
	For inter-frequency only

	       expectedRSTD-r14
	Present
	

	       expectedRSTD-Uncertainty-r14
	Present
	

	    }
	
	

	}
	
	


Table 4:

Option 2: NB-IoT NPRS and LTE PRS are configured. 
                 Access Type = LTE

	
	
	

	OTDOA-ProvideAssistanceData
	
	

	{
	
	

	    OTDOA-ReferenceCellInfo 
	
	Legacy reference cell info for the LTE cell

	    {
	
	

	       physCellId
	Present (M)
	PCI of the LTE cell

	       cellGlobalId
	May be present
	CGI of the LTE cell

	       earfcnRef
	May be present
	ARFCN of the LTE cell

	       antennaPortConfig
	May be present
	LTE CRS antenna ports

	       cpLength
	Present (M)
	PRS CP length for the LTE cell

	       prsInfo
	Present
	PRS info for the LTE cell

	            prs-Bandwidth
	
	

	            prs-ConfigurationIndex
	
	

	            numDL-Frames
	
	

	            prs-MutingInfo
	
	

	            prsId-r14
	
	

	            add-numDL-Frames-r14
	
	

	       tpId-r14
	May be present
	

	       cpLengthCRS-r14
	May be present
	

	       sameMBSFNconfigRef-r14
	May be present
	

	    }
	
	

	    OTDOA-NeighbourCellInfoList
	
	Legacy neighbour cell info for the LTE cell

	    {
	
	

	       physCellId
	Present (M)
	PCI of the LTE cell

	       cellGlobalId
	May be present
	CGI of the LTE cell

	       earfcn
	May be present
	ARFCN of the LTE cell

	       cpLength
	May be present
	PRS CP length for the LTE cell

	       prsInfo
	May be present
	PRS info for the LTE cell

	            prs-Bandwidth
	
	

	            prs-ConfigurationIndex
	
	

	            numDL-Frames
	
	

	            prs-MutingInfo
	
	

	            prsId-r14
	
	

	            add-numDL-Frames-r14
	
	

	       antennaPortConfig
	May be present
	LTE CRS antenna ports

	       slotNumberOffset
	May be present
	

	       prs-SubframeOffset
	May be present
	

	       expectedRSTD
	Present
	

	       expectedRSTD-Uncertainty
	Present
	

	       tpId-r14
	May be present
	

	       prs-only-tp-r14
	May be present
	

	       cpLengthCRS-r14
	May be present
	

	       sameMBSFNconfigNeighbour-r14
	May be present
	

	    }
	
	

	    OTDOA-ReferenceCellInfoNB-r14
	
	

	    {
	
	

	       physCellId-r14
	Present (M)
	PCI of the (embedded) NB-IoT reference cell

	       cellGlobalId-r14
	May be present
	CGI of the (embedded) NB-IoT reference cell

	       carrierFreqRef-r14
	May be present
	Carrier frequency of the (embedded) NB-IoT reference cell (anchor carrier)

	       eutra-NumCRS-Ports-r14
	May be present
	LTE CRS antenna ports

	       nprsInfo-r14
	Present
	NPRS configuration for (embedded) NB-IoT reference cell

	           operationMode-r14
	
	

	           CarrierFreqNB-r14
	
	

	           nprsId-r14
	
	

	           partA-r14
	
	

	           partB-r14

	
	

	    }
	
	

	    OTDOA-NeighbourCellInfoListNB-r14  (1..N)
	
	

	   {
	
	

	       physCellId-r14
	Present (M)
	PCI of the (embedded) NB-IoT neighbour cell

	       cellGlobalId-r14
	May be present
	CGI of the (embedded) NB-IoT neighbour cell

	       carrierFreq-r14
	May be present
	Carrier frequency of the (embedded) NB-IoT neighbour cell 

	       eutra-NumCRS-Ports-r14
	May be present
	LTE CRS antenna ports

	       nprsInfo-r14
	May be present
	NPRS configuration for (embedded) neighbour cell 

	           operationMode-r14
	
	

	           CarrierFreqNB-r14
	
	

	           nprsId-r14
	
	

	           partA-r14
	
	

	           partB-r14

	
	

	       nprs-SubframeOffset-r14
	May be present
	For inter-frequency only

	       expectedRSTD-r14
	Present
	

	       expectedRSTD-Uncertainty-r14
	Present
	

	    }
	
	

	}
	
	


�The use of “Additionally or alternatively” is confusing here. We think this agreement is related to the RAN1 agreement saying:





“An NB-IoT UE can receive assistance information regarding LTE PRS.”





To avoid confusion, we suggest to remove “Additionally or alternatively”.


�Agree that it is confusing. The RAN1 agreement (R1-1613798) reads:


 RAN4 are requested to set requirements for NB-IoT positioning assuming UE uses only NPRS within one carrier.


 Additionally or alternatively, an NB-IoT UE can receive assistance information regarding 1-PRB NPRS





In our understanding, RAN1 means that the target device can monitor NPRS at two carriers provided that these is configured in non-overlapping occasions


�We think this should be removed, since RAN1 has the following agreement:


UE is not required to receive any reference signal not within the bandwidth of one NB-IoT carrier containing NPRS at a time.





�In our understanding, RAN1 means that the target device can monitor NPRS at two carriers provided that these is configured in non-overlapping occasions
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