
3GPP TSG RAN WG2 Meeting #93
R2-161148
Malta, 15th – 19th February, 2016
Source:
CATT 

Title:
Consideration on Positioning in NB IoT
Agenda Item:
7.16.1
Document for:
Discussion and Decision
1. Introduction
During NB IOT adhoc RAN2 meeting, positioning in NB IoT was discussed. But there is no decision made in that meeting and this issue is postponed to RAN2#93 meeting to see what can be feasible in this release. In this contribution, each positioning method is analyzed and a solution which feasible in this release is provided.
2. Discussion
In this section, positioning methods are analyzed one by one to see if it could be used in NB-IoT.
Standalone GNSS and A-GNSS

To support GNSS positioning, the UE should have the capability to receive GNSS signals and decode them. So it needs the GNSS chipset which is not a very low cost device. From power saving point of view, receiving GNSS signals and decoding it consumes UE power. . If A-GNSS is supported, LPP protocol should be supported and there is assistant information provided to the UE which would further exhaust the UE power. Furthermore, as most of NB IoT devices would be deployed indoor in some cases in the basement, GNSS positioning method could not work at all.

OTDOA

To support OTDOA positioning method, the NB IoT UE needs to measure signals from multiple cells. But for coverage enhancement cases, a CE UE may not see multiple cells at the same time due to poor network coverage. If it could not measure enough cell signals, it could not calculate the UE’s location. So this method could not be used for all scenarios. And in this method, LPP protocol also should be supported which introduce more complexity for a NB IoT UE. In conclusion, OTDOA could not be used in all cases in NB IoT.
UTDOA

To support UTDOA, it requires the UE to send sounding frequently and keep the UE in connected mode for a long time which consumes UE power. For a CE UE, as it is under a very poor coverage, at least three LMUs should be deployed near the UE to ensure the network getting enough measurement results from the LMUs. So there is a need for many LMUs deployment in the network especially for NB IoT CE case which increases the deployment cost.  So even though, UTDOA method may be used in NB IoT, but the cost is increased largely and it is not a power-saving scheme. So it is not suitable in NB IoT.
Observation 1: Standalone GNSS/A-GNSS, OTDOA or UTDOA is not suitable for NB IoT. 
E-CID

E-CID is one cell positioning method which is easy to support in NB IoT. It is a network-based positioning method. If TADV Type 1 is used, the NB IoT UE reports the UE Rx-Tx time difference measurement result to the network. If TADV Type 2 is used, there is no further requirement for the UE but supporting dedicated RACH which is a basic function.  With the support of dedicated RACH, both type 1 and type 2 can be used in NB IoT.
Proposal 1: E-CID can be used in NB IoT in Rel-13.

As for solution 2 (CP solution), the UE will not perform measurement reporting procedure while transmitting small data. Therefore how to enable positioning using E-CID should be considered. One possible scheme which could be used in both solutions is to transmit UE-RxTxTimeDiff together with other RRC messages e.g. in Msg 5. This modification is very small and easy to support in both UP and CP solutions.  The support of UE-RxTxTimeDiff can also avoid the need for measurement report procedure.
Proposal 2: to achieve a common scheme for both solutions, it is proposed to transmit UE-RxTxTimeDiff together with other RRC messages e.g. in Msg 5.
If only network-based positioning method, e.g. E-CID, is supported, the E-UTRA control plane positioning architecture can be reused, i.e. LPPa is supported in eNB and positioning measurement results can be acquired via RRC signalling or performed by eNB itself. The delay of each positioning session is allowed longer compare with that in legacy LTE. The network can only obtain the measurement results while the UE is connected to the network for transmission of user plane data. .

Proposal 3: the positioning is performed only when the NB IoT UE is connected to the network for transmission of user plane data. , i.e. no measurement reporting procedure is triggered if there is no data to transmit.
3. Proposals
According to the analysis in section 2 above, we have the following observations and proposals.
Observation 1: Standalone GNSS/A-GNSS, OTDOA or UTDOA is not suitable for NB IoT. 

Proposal 1: E-CID can be used in NB IoT in Rel-13.
Proposal 2: to achieve a common scheme for both solutions, it is proposed to transmit UE-RxTxTimeDiff together with other RRC messages e.g. in Msg 5.
Proposal 3: the positioning is performed only when the NB IoT UE is connected to the network for transmission of user plane data. , i.e. no measurement reporting procedure is triggered if there is no data to transmit.
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