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Introduction
Email Discussion
During the past meetings RAN WG2 discussed the need for the positioning to be supported for the NB-IOT devices, but have not concluded anything, except that we will have a limited time to discuss this topic. The aim of this email discussion is to understand and if possible to agree on a common approach regarding positioning requirements and the way to support it,
Question 1: What are the requirements to the positioning support for the NB-IOT devices (Accuracy, Delay, Deployment Scenario (indoor/outdoor), etc.) and do we need to support it within Rel. 13
	Company
	Requirements to the positioning and need to support

	Qualcomm

	GERAN CIoT study never considered positioning requirements, it was assumed network based scheme without any measurement reporting from UE is sufficient. Given the urgency to complete NB-IoT in Release 13, we propose not to add any new functionality to NB-IoT. In any case, requirements for positioning are far from clear (periodicity of reporting, accuracy, indoor/outdoor, network architecture etc).

	MediaTek

	We assume that tracking devices will have specific positioning capabilities and use UP positioning and we don’t need to consider those in 3GPP. For other cases, we indeed assume there are significant benefits to be able to do positioning without specific UE hardware. However, it is not clear what the requirements are for 3GPP support for positioning. It seems difficult to establish a clear requirement view in rel-13 and we suggest to postpone 3GPP support for NBIOT positioning.

	Ericsson


	We would like to see positioning support in REL-13. In our understanding the positioning accuracy in REL-13 will be a trade-off with the UE impact. 

	Huawei

	We acknowledge operators’ requirement on supporting positioning and to ensure the timely completion of NB-IoT for Rel-13, we prefer network based solution without impacting the current standards progress. For more accurate positioning, we can have more precise discussion in Rel-14.

	DOCOMO

	For stationary IoT use cases, positioning may be useful mainly for the equipment setup phase. For this release we agree with Ericsson that accuracy is a trade off with UE impact, however we think it would be beneficial if the UE can support basic positioning support, such as enhanced cell id.

	CATT


	We would like to support positioning in Rel-13. As discussed during last meeting, operator request/requirement should be taken into account in position support for NB-IoT.

	TIM


	The range of applications of NB-IoT is wide and even for stationary UE different accuracy requirements may be identified. This analysis can hardly be completed in Rel-13 and it is suggested to start an accurate assessment in Rel-14. Rel-13 worklplan put a constraint to avoid impacts on the UE and limit the overall specification impact. If a positioning solution is needed in Rel-13 to cope with specific scenarios, this has to comply with this constraint.

	Intel


	We think support of positioning in Rel-13 is beneficial considering all the potential use-cases of NB-IoT UEs. With regards to the positioning requirements our view is as follows:

· We consider both outdoor and indoor scenarios as relevant.

· With regards to accuracy (of location estimates or measurements) and delay (of location estimate or measurement reporting) they are dependent on the aspects below and should be considered specifically:

· The type of positioning method (GNSS, terrestrial such as OTDOA, E-CID etc.).

· The mode of operation (standalone, UE-based/NW-assisted, UE-assisted/NW-based).

· Whether the location estimates or measurements are performed by UE or network; whether the UE is in normal or extended coverage etc.

· In order to limit the impacts to device and network to a minimum it is recommended that existing framework as specified for LTE is re-used as much as possible, e.g. positioning architecture as described in TS 36.305, protocols such as LPP, LPPa, SUPL.

· Methods and modes of operation are preferred which allow the Rel-13 NB-IoT WI to complete in time.
· For all the methods where the UE is involved (either by performing location estimates or measurements) the support of each of the positioning methods should be optional for the UE. This leaves then the network to decide which method(s) to enable depending on its support.

	Samsung

	Positioning is not recommended in this release.

	Vodafone


	We in general support the positioning as part of Rel 13 for NB-IOT, but we should not introduce any changes to control plane signalling for the NB-IOT. Either it is done based on the already available information by the eNB or using already specified protocols which do not need any changes to the AS radio interface. We also should consider that NB-IOT UEs mosty do not have any GPS receivers 

	Sequans


	We think supporting basic positioning capability in Rel13 could be beneficial.

	NextNav
	We acknowledge that there are some compelling NB IoT use cases/applications that require positioning and we support inclusion of positioning in Release 13. The specific requirements (accuracy, delay, deployment Scenario, etc.) are dependent upon the use cases and applications that are targeted.  With that in mind, we suggest flexibility in the supported positioning technologies/protocols.


Question 2: Which positioning relevant information need to be provided in your point of view

	Company
	Assistant Information to be provided for Positioning support

	Qualcomm
	None.

	MediaTek
	We assume that requirements would anyway be the same for the UP and the CP solution so we’d prefer to have no support for positioning on Uu AS as this is assumed to be unsecured in the CP solution.

	Ericsson
	We have a preference for the Enhanced Cell ID to limit the UE impact. With this method we can identify two options:

· eNodeB-assisted E-CID using TADV Type 2 and LPPa
· eNodeB-assisted E-CID using TADV Type 1 (with ue-RxTxTimeDiff and RSRQ/RSRP UE measurements) and LPPa. This enhancement, because it requires UE measurements, is applicable for solution 18 only.

	Huawei
	We think Rel-13 can use network based solution, and the relevant information can be measured and calculated by the network, e.g. Cell ID and ToA. 

	DOCOMO
	We think it is beneficial to be able to support the basic positioning mechanism such as Enhanced Cell ID for this release.

Agree with Ericsson that this include the support of TA type 1 and type 2 measurements and support of LPPa in the NW.

Note that the UE measurements reporting is needed to support TA type 1, and we are fine to support this only for solution 18.

	CATT
	We would like to support E-CID for NB IoT. Both TADV Type 1 and TADV Type 2 could be used. In order to provide positioning support for both CP and UP solutions, introduce possibility to transmit UE-RxTxTimeDiff  together with other RRC messages e.g. in Msg 5, 

	TIM
	No UE reporting should be introduced in Rel-13

	Intel
	For Rel-13 we prefer methods and modes of operation which does not require any provisioning of assistance data from the network to the UE, and support outdoor and indoor scenarios. Therefore, the following combination of terrestrial and GNSS methods look promising to us:

· Pure Cell-ID or E-CID using RSRP, RSRQ or UE Rx-Tx time difference measurements. However, it should be noted that E-CID may require RAN4 to specify the measurement accuracy and reporting requirements.
· Standalone GNSS although it would affect form factor, cost and power consumption of the UE.

	Samsung
	Positioning is not recommended in this release.

	Vodafone
	I do not understand why we need measurement reporting to the eNB. Why Application Layer and/or NAS based mechanism would not be sufficient.

	Sequans
	We think an E-CID based method could be considered

	NextNav
	For Rel-13, we support re-use of existing positioning information as necessary to support NB IoT applications.  However, we also support the argument that no new positioning relevant information needs to be introduced in Rel-13.


Question 3: What is your preferred option(s) to provide this information to the NW and what is the method/protocol you like to use for.
· Option 1: AS Control Plane

· Option 2: AS User Plane

· Option 3: NAS Layer

· Option 4: Application Layer

· Option 5: Any other

	Company
	What is your option(s) to provide positioning related information to the NW and what is the method/protocol you like to use for.



	Qualcomm
	Without knowing the requirements, uses cases, and which architecture is to be used (and whether existing LCS architectures are actually applicable), it is difficult to answer this question. UE vendors can always implement UE-centric/standalone positioning mechanism via application layer, if desired.

	MediaTek
	Option 1 is not suitable as it is assumed that CP solution would have no AS security. Assuming that option 2 means “user plane” and nothing is specified in AS, all the options 2-5 could be possible. For rel-13, we assume that Option 4: application layer positioning can be used. Possibly also OMA SUPL positioning could be used.

	Ericsson
	I think we answered this with question 2:

LPPa and RRC measurements (solution 18 only). 

	Huawei
	Positioning would have different use cases and different accuracy requirement. It might not be realistic to address all the requirements in such a short time. In our understanding we prefer solution based on network implementation or application layer but we are OPEN to have more enhancements in future releases.

	DOCOMO
	See answer for question 2.

To support E-CID measurements:
· CP solution can utilize only on TA type 2 (eNB measurements only)
· UP solution can utilize both TA type 1 (UE and eNB measurements) and type 2 measurements.

	CATT
	As indicated above for question 2, E-CID based method. to transmit UE-RxTxTimeDiff  together with other RRC messages e.g in Msg 5,  

	TIM
	No UE reporting should be supported in Rel-13. Network based solutions could be considered only if there is no real specification impact (i.e. the current network protocols can be reused)

	Intel
	To be future-proof Option 3 re-using LPP is our preferred protocol option. We think LPP can be properly used in the context of CP solution 2 that is mandatory for UE and network and where NAS security is supported. Furthermore, we have the following comments to the other options:

· Option 1 is ruled out due to the fact that AS security is not applied.

· Option 2 looks like a new solution.

Option 4 re-using SUPL is out of scope of 3GPP.

	Samsung
	Positioning is not recommended in this release.

If it is needed, Option 4 could be considered.

	Vodafone
	We do not see we need to have any support of TA type 2 and also no measurement reporting. LPP might be a way forward assuming there is only restricted impact to 3GPP specifications. It should also be noted that positioning support should be able to be provided in the same way in depended of architecture (sol 2/sol18) Not sure anything else is really needed

	Sequans
	E-CID with LPP 

	NextNav
	Agree with the points made by Intel, Qualcomm and Huawei.  In addition, for Rel-13, we should re-use to the extent possible, existing standards based options (e.g. LPP/RRC/SUPL) in addition to the option of an application layer implementation leveraging standalone/autonomous positioning mechanisms.  This lends itself to implementation flexibility and a futureproof framework given the positioning requirements for NB IoT applications are difficult to predict.


Summary of email discussion
12 companies participated in this email discussion. The following could be summarised:

Question 1: What are the requirements to the positioning support for the NB-IOT devices (Accuracy, Delay, Deployment Scenario (indoor/outdoor), etc.) and do we need to support it within Rel. 13

· 8 companies like to have means to provide positioning as functionality with NB-IOT system within Rel 13
· 4 Companies do not see a need and a clear requirements to provide positioning support as a functionality within NB-IOT within Rel 13
Question 2: Which positioning relevant information need to be provided in your point of view
companies in favour of positioning support suggested using:
· TADV Type 1 
· TADV Type 2
· RSRQ

· RSRP

· Cell ID

· E-CID
Question 3: What is your option(s) to provide positioning related information to the NW and what is the method/protocol you like to use for.
The company positions are very deviating. It could be observed that 3 companies see a need to provide measurements to the eNB for positioning support in rel 13. 8 companies do not see this need. 
Conclusion
There is a small preference to support positioning as a feature in Rel 13, therefore it is proposed to agree on following:
1. Positioning is supported within NB-IOT system
2. If supported, it is suggested to focus on the method without impact to the CP signaling (e.g. no measurement reports)

a. If 2 is agreed, it is proposed to agree on the protocol (e.g. LPP) to be used for positioning support in NB-IOT

References
R2-160448   Considerations on Positioning support for NB-IOT Intel Corporation

R2-160533
WF on positioning support for NB-IOT
CMCC 

1/5


