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1. Introduction

In RAN2#65bis meeting, we started discussion on positioning. However, there are still some issues unclearly. This document presents further consideration on this topic.
2. Discussion
SA2 has agreed LCS control-plane architecture as below:
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RAN2 has agreed that:

There are “LPP1” and “LPP2” for positioning. 

This document is discussed based on above conclusion.

2.1
Do we need broadcast assistance data?

In last meeting, we have discussed if we need broadcast assistance data and/or dedicated assistance data. Some companies feel the broadcast assistance data is not needed. Do we really need broadcast assistance data?
The assistance data may be different in different cell or different time. How can the UE get updated assistance data when UE performs positioning in IDLE state? If we do not have broadcast assistance data, the UE has to enter connection state when performs positioning even its periodic positioning.
For example, network triggers the UE to perform periodic positioning, if we only have dedicated assistance data, UE has to perform positioning in Connection state, it will waste many resources e.g. UE power, radio resource etc. If we have broadcast assistance data, UE can perform positioning in IDLE state. For frequently positioning, it is better to let UE perform positioning in IDLE state. Therefore, we should support broadcast assistance data in this case. 
For commercial and secure consideration, the broadcast assistance data should be encrypted. 
Proposal 1: Support broadcast assistance data. The broadcast assistance data should be encrypted.
2.2
Can signalling formats from GERAN/UTRAN be reused for A-GNSS?
This issue was presented in the last meeting. The A-GNSS assistant data for LTE should almost be same with ones for GERAN/UTRAN, at least so far no new assistant data is found. To our understanding, GPS system is considered as one of GNSS’s many satellite systems. In other words, no separate A-GPS method exists, but A-GNSS. However, GPS and GNSS assistant data in GERAN/UTRAN signaling formats are separated and paratactic. It leads to the misunderstanding that GPS positioning method is a separate method. Therefore, we have a little preference that GNSS assistant data contains GPS assistant data. In addition, the signalling formats in UTRAN are clearer than ones in GERAN. Since the A-GNSS assistant data for LTE has not new information compared with GERAN/UTRAN, we suggest
Proposal 2:  A-GNSS signalling formats in LTE are based on ones in UTRAN. But some changes need to be done, e.g, GPS assistant data is contained in GNSS assistant data.
2.3
LMU discussion
RAN1 sent an LS [3] to RAN2. There is the following description:

At least the following information is expected to be needed in the UE

· Physical Cell IDs of candidate cells 

· Transmission timing of the candidate cells relative to the serving cell transmission timing

· The candidate cell set may be different from the neighbour cells considered for handover

It seems that transmission timing of the candidate cells relative to the serving cell transmission timing, i.e, RTD, is needed. RTD is obtained by LMU. So at least LMU is needed for OTDOA method. However, where is LMU put in positioning architecture? There may be 3 solutions:

a) Stand-Alone LMU
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A stand-alone LMU is accessed exclusively over the air interface (Uu interface). 

b) Associated LMU
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An associated LMU is associated in an eNodeB. The eNodeB may send the assistant information obtained by LMU to E-SMLC via LPP2.
c) LMU is attached to E-SMLC
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The architecture is similar to one in U-TDOA method. 

MME has a wide coverage area. However, the assistant data for OTDOA is cell specific. Therefore, alternative c) needs lots of sites for LMU deployment via wired connection, which greatly increases operators’ investment. It seems alternative c) is undesirable. 

Alternative a) needs also additional sites for stand-alone LMU deployment. From investment reduction view, alternative b) is the best solution. To alternative b), the following method may be used to indirectly obtain more neighbour cell information: if RTD1 between cell1 and cell2 can be obtained, RTD2 between cell2 and cell3 can also be obtained, RTD3 between cell1 and cell3 will equal RTD1+RTD2. Therefore, it seems that alternative b) can get sufficient information for OTDOA method and alternative a) is unnecessary.
Proposal 3: Alternative b) is adopted.
2.4
How can the E-SMLC obtain the LCS capability?
When E-SMLC commands UE to perform positioning, E-SMLC must know UE’s LCS capability. How can the E-SMLC obtain the UE’s LCS capability? There are some methods:

a)E-SMLC obtains the UE’s LCS capability from MME.

UE sends capabilities include LCS capability to MME. MME stores these capabilities. E-SMLC obtains UE’s LCS capability from MME when it need. 
b)E-SMLC obtains the UE’s LCS capability from UE. 
E-SMLC should obtain UE’s LCS capability every time when perform positioning unless E-SMLC manages UE’s LCS capability. 

In LTE system, MME manages all capabilities of UE. The LCS capability is one of UE capabilities. For E-SMLC, it is difficult to perform UE’s capability management function. As description in [1]:

-
The UE shall provide its positioning capabilities to the network on initial Attach. Minimally, positioning capabilities shall indicate the positioning protocol(s) supported by the UE if any and whether the UE supports notification and privacy verification in association with E-UTRAN access. Further capability negotiation may then be performed by the positioning protocol(s).

Therefore, we think for positioning, the MME should manage UE LCS capability too. E-SMLC obtains the UE’s LCS capability from MME.
Proposal 4: MME should manage UE LCS capability; E-SMLC obtains the UE’s LCS capability from MME.
3. Conclusion
Based on analysis above, the proposal is that:

Proposal 1: Support broadcast assistance data. The broadcast assistance data should be encrypted.
Proposal 2: A-GNSS signalling formats in LTE are based on ones in UTRAN. But some changes need to be done, e.g, GPS assistant data is contained in GNSS assistant data.
Proposal 3: Alternative b) is adopted.
Proposal 4: MME should manage UE LCS capability; E-SMLC obtains the UE’s LCS capability from MME.
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