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1
Introduction
After the last RAN2#67 meeting several stage2 issues were discussed through emails as part of discussion [67#29].  A summary of the email discussion on [67#29] can be seen in a separate rapporteur’s summary of the email discussion [2]. In this contribution we look at some of the open issues that were discussed as part of [67#29] and give our views and proposals for way forward.
2
Discussion on some LPP stage 2 outstanding issues
2.1
Transport of UE positioning capability

In RAN2#67 it was agreed that UE support for positioning functionality will be indicated to the MME as a NAS capability and will be stored in the MME. The MME can provide this capability information (support for positioning functionality) to E-SMLC when sending the location request to E-SMLC.  All other detailed UE positioning capability like the positioning methods supported, assistance data supported, navigation models, GNSS signals supported, to a mention a few, are to be exchanged between UE and E-SMLC as part of ‘UE positioning capability transfer’ LPP procedure (stage 3 details are FFS).

It is also possible to have the complete UE positioning capability including all possible details to be provided to the MME at the time the UE attaches to the network and be stored in the MME and later provided to the E-SMLC. This might avoid the E-SMLC from having to perform an explicit UE positioning capability enquiry transaction and thereby make the positioning transaction faster. So this is purely an optimization from positioning perspective. The storage size requirement for MME is dependent on the specific set of capability information that needs to be stored in the MME. The storage size for the capability information may be huge if all capability is to be stored at the MME. Normally the storage requirement should not be an issue for the MME but if we do this then as pointed out by couple of companies, is there a reason to have LPP procedure to query the UE capability? This basically allows two different ways, using two different protocols (LPP and LCS-AP), through which the E-SMLC is getting to know the UE positioning capability. 

In deciding whether to allow UE positioning capability storage in the MME, we also need to consider the cost of achieving the performance improvements in LPP against the penalty for performance in the NAS attach procedure. The UE positioning capability provided to network as part of the NAS message (Attach Request) requires the UE to execute an additional step to populate the full set of UE positioning capability information in the NAS message. This has some definite impacts to the overall time it takes for the NAS attach procedure to take place. The initial attach done by the UE is also important and must be done as soon as possible. So there is advantage if we only give minimal UE positioning capability information like the supported positioning methods as part of NAS capability and indicate whether additional positioning capability are supported or not (like the way it is defined now in RRLP ) so that the network can use LPP procedure to get detailed UE positioning capability.
Proposal 1: Only the supported UE positioning methods and a bit to indicate whether additional UE capabilities are available for query by the E-SMLC are to be indicated as part NAS capability to the MME.
2.2
Positioning continuity during handover 

One of the stage 2 open issue discussed after RAN2#67 is whether any special behavior need to be specified for handling positioning operation if a handover occurs during the positioning operation.

Some companies felt that some behavior must be specified to explicitly stop the positioning operation and execute the handover first and, after the handover, resume the positioning operation again. Usually the eNB decides when to perform handover due to radio conditions based on UE measurements. So if a positioning operation is ongoing when handover event occurs, the eNB will have to signal to E-SMLC over LPPa if positioning operation is to be stopped before a handover. Also, once the handover is complete, the target eNB has to signal via LPPa to E-SMLC that the UE had completed the handover. This tells the E-SMLC if and when to resume a new positioning operation or continue the previous positioning operation with respect to that UE. Since the UE is also involved in the handover signaling, the UE can also know when the handover takes place and when it is complete. So the UE is also in a position to signal via LPP to stop the positioning operation and resume a positioning operation. But this incurs additional LPP or LPPa signaling just to handle the cancel/resume positioning operation and increases the complexity of positioning overall. 
The termination of positioning operation can be explicit when the handover command is received at the UE (explicit signaling over LPP required) or can be implicit (i.e. reception of HO command could be considered as trigger to ignore the positioning operation at the UE). This is Ok from a UE perspective but how does the E-SMLC knows that the positioning was aborted due to handover? The E-SMLC could timeout waiting for the positioning measurement/estimate and could consider the positioning operation as failed or aborted. Alternatively, since the positioning session between MME and E-SMLC exists and is associated to the specific UE and since MME is responsible for mobility management the MME can take care of positioning session handling between MME and E-SMLC. Anytime the handover takes place, the positioning operation is to be considered terminated and the MME is responsible to signal the E-SMCL to tear down the positioning session. This also indicates to the E-SMLC that if it wants to get the UE position again it can do so by initiating a new positioning session with the MME. Having an implicit termination of positioning operation is better since the UE may be involved in frequent handovers which might cause unnecessary extra signaling if we were to explicitly signal a positioning abort between the UE and the network. So no RAN specification impacts are foreseen here. Any special RAN functionality to handle UE positioning during handover means increased complexity and signaling.

Proposal 2: Consider handover events as high priority compared to positioning events. The handover command, once received by the UE, implicitly indicates to the UE that any ongoing positioning operation is to be considered as terminated. On the network side, the MME is responsible for handling the positioning exception since MME is responsible for both positioning session handling with the E-SMLC and also for mobility management.
2.3
Possibility of eNodeB providing measurements reported via RRC onward to the E-SMLC

Another stage 2 issue discussed after RAN2#67 through emails was whether RRC measurements related to the E-CID positioning method could be forwarded to E-SMLC by the eNodeB.  

Delivery of RRC measurements over LPPa must be evaluated on a per measurement basis and for a given positioning method. If such a RRC measurement delivery over LPPa may be beneficial for any future positioning methods in LTE it can be evaluated at the time when new positioning methods are introduced for LTE. Delivery of an eNB made measurement over LPPa is understandable as this measurement if required by the E-SMLC can only be sent over LPPa. But, UE measurements used for any positioning calculation at the E-SMCL must be avoided over the LPPa, if it can also be sent over LPP, as this makes the delivery of these measurements redundant over LPP and LPPa.

There is no particular reason why the use of measurements like RSRP, RSRQ and Carrier RSSI for E-CID requires delivery of these measurements over LPPa. We feel that delivery of RSRP, RSRQ, Carrier RSSI measurements over LPP is better aligned to the agreed LPP protocol architecture. In the case of TA+AoA based E-CID positioning method, which is mainly an eNB assisted positioning method, the eNB is responsible for sending the TA, whether it is the more accurate Type 1 TA (which requires the use of UE Rx-Tx Time Difference measurement) or the eNB measurement based Type 2 TA, but there is no need for the eNB to forward the UE measurement (UE Rx-Tx Time Difference) that was used for calculating the Type 1 TA to the E-SMLC. The E-SMLC anyway can get the UE Rx-Tx Time Difference over LPP directly from the UE. So we do not see the need for sending the UE RRC measurements that are currently defined in Rel-9 for E-CID method over LPPa to E-SMLC.

Proposal 3: eNB shall provide only the TA and AoA measurement to E-SMLC over LPPa for the E-CID positioning method.
2.4
Network support indicator for LPP

One more issue discussed after RAN2#67 was, should the network indicate explicitly (in BCCH or elsewhere) whether it supports LPP? That is, if network is telling the UE whether or not it supports UE positioning functionality/feature, does it help the UE in anyway? Does it help the network in anyway?

One way it could help the UE is to make a decision as to whether or not to send the UE positioning capability information to the network. If the network does not support positioning feature, it relieves the network (MME) from having to receive and store the UE positioning capability information especially if a full set of positioning capability is decided to be stored at the MME. So, having such an indication could save storage in the network, helps reduce signaling over the air and over S1-MME and save processing at the network elements involved. Since the network (MME) has to handle a lot of UE in all cells under all eNBs under the MME, having such a network indication for LPP looks beneficial. Of course if the network does not support positioning feature, it could as well discard the UE positioning capability if sent by the UE. But it still does not address the unnecessary signaling over the air anyway. On the other hand, if the amount of information as part of UE positioning capability sent to MME is minimal - like only the supported methods, the above concerns about storage, signaling and processing are not a big issue and hence can be absorbed in the system.

From a UE perspective, having such a network indication, can help the UE in the case of MO-LR. This can prevent the UE from having to try and see whether or not positioning is supported by a particular network. This could prevent any malicious use of user generated MO-LR flooding the network.

Regarding the meaning of “network support of LPP”, our understanding is, the overall EPS is capable of the Rel-9 UE positioning feature. This means the E-SMLC is deployed and can support one or more Rel-9 UE position methods. 

Proposal 4: Allow network to broadcast a one-bit indication for positioning feature support. This bit “EPS support for location services” means E-SMLC is deployed and that the overall EPS is capable of the Rel-9 UE positioning feature.
4
Conclusion
The following proposals are provided for consideration during the discussion and decision on the LPP stage 2 open issues:
Proposal 1: Only the supported UE positioning methods and a bit to indicate whether additional UE capabilities are available for query by the E-SMLC are to be indicated as part NAS capability to the MME.
Proposal 2: Consider handover events as high priority compared to positioning events. The handover command, once received by the UE implicitly indicates to the UE that any ongoing positioning operation is to be considered as terminated. On the network side, the MME is responsible for handling the positioning exception since MME is responsible for both positioning session handling with the E-SMLC and also for mobility management.
Proposal 3: eNB shall provide only the TA and AoA measurement to E-SMLC over LPPa for the E-CID positioning method.
Proposal 4: Allow network to broadcast a one-bit indication for positioning feature support. This bit “EPS support for location services” means E-SMLC is deployed and that the overall EPS is capable of the Rel-9 UE positioning feature.
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