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1 Introduction

In RAN#75[1], a major objective of WI “Positioning Accuracy Enhancements for LTE” is agreed to support broadcasting of assistance data. 
Since it is agreed both unicast and broadcast assistance data transmission are supported for RTK positioning, In this paper, we will give some considerations on the switch between unicast and broadcast.
2 Discussion
2.1 Unicast switch to broadcast
Since it is agreed both unicast and broadcast assistance data transmission are supported for RTK positioning, how to make the switch decision needs to be discussed. Considering the application scenarios, if there is only few UE needs to perform RTK positioning, unicast transmission is more suitable; otherwise the broadcast method is more efficient. Since the E-SMLC provides the assistance data, it is reasonable for the E-SMLC to decide whether to use broadcast or unicast RTK positioning.
As discussed above, broadcast assistance data makes sense only when a large number of UEs in a cell need positioning. When the assistance data is not broadcasted by the eNB, the UE needs to send assistance data request to the E-SMLC, by this way the E-SMLC can count the number of UEs that need the assistance data. The E-SMLC can compare the count result with a threshold, if the number is over the threshold, then the E-SMLC will start the broadcast procedure.
Furthermore, different UEs may be interested in different positioning techniques, it is not reasonable to broadcast assistance data of all positioning methods when the UEs are only interested in a certain positioning method. To deal with this problem, the unicast procedure can be used to help the E-SMLC to make the decision. The UE reports its positioning capability, such as MAC, FKP and VRS, then the E-SMLC can calculate the number of UEs that interested in a specific method. Thus the E-SMLC can make the decision that whether to broadcast the assistance data of a specific positioning method.
Observation 1: The E-SMLC could make the decision that whether to broadcast assistance data according to, e.g. the number of UEs that interested in different positioning methods. 

Proposal 1: Whether to use broadcast or unicast RTK positioning is controlled by the E-SMLC. 
Proposal 2: The content of assistance data to be broadcasted depends on UE capability. 
2.1 Broadcast switch to unicast

When to stop broadcasting of assistance data is also an essential issue. If the assistance data is always broadcasted by the eNB even only few UE needs it, it will waste a lot of radio resources. The positioning can be triggered by different nodes, such as UE, MME and EPC LCS Entities. If the positioning is triggered by the MME and EPC LCS Entities, then the E-SMLC will know a UE is performing positioning. However, when the positioning procedure is triggered by the UE, especially for UE-based mode, the UE can directly receive the information from the system information and calculate the positioning results without any report to the E-SMLC. Thus, it is necessary to inform the E-SMLC that whether the UE is performing positioning, so that the E-SMLC can count the number of UEs that need positioning assistance data, then the E-SMLC decides when to stop the broadcast procedure. 
There are 2 options can be used to deal with the problem:
Option 1: the E-SMLC sends the position counting request to the UE, then the UE responses whether is receiving assistance data or interested to receive and the positioning duration time.
Option 2: the UE sends an indication to the E-SMLC during the cipher key distribution procedure, e.g. whether is receiving assistance data or interested to receive and the positioning duration time.

Option 1 can clearly calculate the number of UEs, but it may lead UEs switch from idle mode to connected mode. While option 2 uses the cipher key distribution procedure to send the indication, it creates less signalling traffic and small standard impacts. Herein it is straight forward to select option 2 to help the E-SMLC to make the “stop” decision.
Proposal 3: UE sends an indication to the E-SMLC during the Key Management procedure. e.g. whether is receiving assistance data or interested to receive and possibly the positioning duration time.
3 Conclusion

In this contribution, the assistance data transmission is discussed, and some proposals are listed as following. 
Observation 1: The E-SMLC could make the decision that whether to broadcast assistance data according to, e.g. the number of UEs that interested in different positioning methods. 

Proposal 1: Whether to use broadcast or unicast RTK positioning is controlled by the E-SMLC. 

Proposal 2: The content of assistance data to be broadcasted depends on UE capability. 
Proposal 3: UE sends an indication to the E-SMLC during the Key Management procedure. e.g. whether is receiving assistance data or interested to receive and possibly the positioning duration time.
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