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1 Introduction
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In RAN2#96[1], there were some discussions about positioning and several agreements addressing this topic are achieved as follows. 

· 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.
Along with the agreements a list of open issues as also captured, including topics such as positioning measurements and assistance data transmission method. In this document we further discuss positioning and give our preference.

2 Discussion
2.1UE Measurement Capability for LPP
As agreed in RAN2#96, positioning measurements in idle mode is supported for LPP in NB-IoT. UE will go to idle mode to perform positioning after receiving RequestLocationInformation message, afterwards the UE will report the measurement results to the E-SMLC. This procedure is sufficient for location service, so there is no need to support measurements in connected mode which increases the complexity for NB-IoT UEs.  
Proposal 1: Positioning measurements are only supported in idle mode for NB-IoT.

2.2 Measurements in Idle Mode
As agreed in last RAN2 meeting, LPP needs to be adapted to support positioning measurements in idle mode. While the LPP procedures are transparent to the eNB, how to make UE switch to idle mode needs further analysis.
In NB-IoT, UE can be released to idle mode after the NW inactivity timer expires. This method may lead to unnecessary latency. To deal with this, a method was provided in [2]. The method is that UE indicates to the eNB that it would like to perform positioning measurements in idle mode by sending the InterFreqRSTDMeasurementIndication message and then the eNB releases the RRC connection with the UE. However, there is no AS security for the CP solution and it may not be possible to use the RRC message “InterFreqRSTDMeasurementIndication” for the CP solution. 
To solve the above problems, a common method for the UP solution and the CP solution is introduced. It is assumed that the E-SMLC is aware that the UE performs measurements in idle mode by a capability indication. Thus, it is possible for the E-SMLC to request the eNB/MME to release the UE.
The following figures propose two ways for the E-SMLC to request the eNB to release the RRC connection. It is proposed that RAN2 discusses which solution is more suitable.
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Figure 1. The E-SMLC requests the MME to release the UE.    Figure 2. The E-SMLC requests the eNB to release the UE. 
Proposal 2: The E-SMLC requests the eNB/MME to release the UE for the purpose of performing positioning measurements. 
Proposal 3: If Proposal 2 is agreed, RAN2 needs to send an LS to RAN3 and SA2. 

2.3 Assistance data transfer procedure
In legacy LTE, assistance data delivery is supported only via unicast transport from E-SMLC to UE. The assistance data is used for assisting the downlink positioning measurements, which involves the PRS related configuration information of LTE reference cell and LTE neighbour cells. According to RAN1 agreements about OTDOA positioning [3], a new positioning reference signal named NPRS is introduced for NB-IoT. So the assistance data for NB-IoT at least involves the NPRS related configuration of NB-IoT reference cell and NB-IoT neighbour cells. These configuration information is almost static and don’t vary frequently. As for NB-IoT, its aim is to support massive number of low throughput devices. So high volume location requests and/or a high density of NB-IoT UEs in one cell is a typical scenario. The assistance data is common for the UEs in the same serving cell. If NB-IoT reuses the same assistance data delivery procedure like LTE, it means that E-SMLC has to send the common assistance data to a single UE many times. So for this scenario, broadcast of assistance data would be more efficient than unicast delivery. For example, one positioning specific SIB can be used for broadcasting the assistance data to NB-IoT UE. 
Proposal 4: Support broadcast of positioning assistance data for NB-IoT.
2.5 Other Impacts in LPP
In SA2 118 meeting, the CR“Location service message size adaptation according to coverage level” [4] is approved. It is agreed that the eNB indicated the UE’s coverage level to the MME to assist location service. When the MME receives the coverage level, it will relay it to the E-SMLC. Then the E-SMLC can configure a suitable number of cells for measurement and a response time according to the coverage level. 

For the configuration of cells, considering the transmission time and power consumption, the number of cells for measurement should be configured below a maximum value for a certain coverage level. The Table 1 gives a configuration example.
Table 1. The maximum number of cells for different Coverage Levels
	Coverage Level
	The Maximum Number of Cells

	0
	72

	1
	15

	2
	10


For the configuration of the response time, according to the coverage level information, the ASN.1 in TS 36.355 can be modified as follows: 
ResponseTime-NB ::= CHOICE {


time







INTEGER (1..128),
time-CE1                                  INTEGER (129..256),
time-CE2                                  INTEGER (257..512),

...,


[[
responseTimeEarlyFix-r12

INTEGER (1..128)

OPTIONAL

-- Need ON


]]

}

If the above modifications are adopted, it will be beneficial for UE’s power consumption and allows the location service to be completed in appropriate time.  
Proposal 5: The E-SMLC configures the number of cells for measurement and the response time based on the received coverage level information.
3 Conclusion

In this contribution, positioning protocol and positioning architecture are discussed, one observation and some proposals are listed as following. 
Proposal 1: Positioning measurements is only supported in idle mode for NB-IoT.

Proposal 2: The E-SMLC indicates the eNB/MME to release the UE into idle mode for positioning measurements. 
Proposal 3: If Proposal 2 is agreed, RAN2 needs to send an LS to RAN3 and SA2. 

Proposal 4: Support broadcast of positioning assistance data for NB-IoT.
Proposal 5: The E-SMLC configures the number of cells for measurement and the response time based on the received coverage level information.
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