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1
Introduction
In this paper we take a look at the way assistance data is signalled to the UE in the GERAN access and highlight the issues involved if broadcast mode of delivery of assistance data is adopted in LTE.
2
Discussion
Let us take a look at how assistance data is delivered for UE positioning in GERAN access. Figure 1 shows the generic signalling flow for MS based or MS assisted location methods using the E-OTD or A-GNSS positioning method in GERAN [1].
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Figure 1: UE positioning using E-OTD or A-GNSS in GERAN
As can be seen from the above message flow, both E-OTD and A-GNSS methods require assistance data to be provided to the MS. This assistance data is provided by the SMLC, ahead of the location request using the Assistance Data Delivery procedure (step 2) and/or as part of the RRLP message carrying the location request (step 3). The assistance data can also be broadcast to the MS by using the SMS Cell Broadcast Service. The call flows for assistance data delivery by unicast (Figure 2) and broadcast (Figure 3) method in GERAN is shown below.
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Figure 2: Dedicated Assistance Data Delivery
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Figure 3: Broadcast Assistance Data Delivery
The details of the contents of the assistance data required for E-OTD and the GPS A-GNSS method can be found in [2]. In GERAN, the SMLC is responsible for gathering the information, constructing the broadcast messages and ciphering a part of the message, if necessary. This requirement to have some parts of the assistance data ciphered requires the special encryption/decryption algorithms at the SMLC and the MS. It also requires the signalling of ciphering keys between the SMLC and MS.

In the call flow in Figure 1, the postioning request in step 3 is preceded by an optional "Assistance Data Delivery" procedure if the SMLC wants to avoid segementation of the positioning request message in the lower protocol layer and to make LCS assistance data transfer more reliable. However, note that part of the entire set of assistance data may also be included in the RRLP Measure Position Request even when this message is preceded by an "Assistance Data Delivery" procedure. This shows that even if separate assistance data delivery procedures are done there are times when the SMLC still anyway has to provide assistance data in the Measure Position Request message itself. 

In the case of A-GNSS assistance data the broadcast data makes available, the same information as in A-GNSS point-to-point signalling to improve the location accuracy for MS Based implementations, increases the sensitivity, enables assistance for the acquisition of satellite signals for both MS Based and MS Assisted implementations. Also, in GERAN with MS-assisted GNSS, when the priority of the location request is high then for the first positioning attempt, the acquisition assistance data shall be included in the RRLP measure position request message itself. So even if broadcast assistance data is provided it is redundant in the sense it is anyway still need to be provided to the MS in dedicated signalling.
In GERAN when the E-OTD assistance data is broadcast, the length of the message carrying assistance data is dependent upon how many neighbours are included in the E-OTD assistance data. As assistance data to be broadcast may consume the precious air interface bandwidth it is sometimes necessary to adopt some message compression technique to optimize the size of the message broadcast where the redundant information is avoided in the message. However this requires the MS to be able to reconstruct the compressed assistance data. Also you need to consider that when assistance data is broadcast you need to schedule and prioritize the broadcast message carrying the assistance data over other broadcast messages to avoid any delay which adds additional complexity to the handling of broadcast messages.
From looking at the assistance data delivery methods for E-OTD and A-GPS assistance data in GERAN it is clear that broadcast signalling is not mandatory to achieve UE positioning and that it adds more system level complexity. Even though this paper looked at how assistance data delivery is handled in GERAN the same handling applies for UE positioning in UTRAN also. So the use of broadcast assistance data in LTE needs to be questioned due to the following reasons:

· In the case of broadcast assistance data some data may change at a relatively rapid rate like the RTD values used for E-OTD positioning method or the DGPS corrections used for A-GNSS positioning method which is better handled by dedicated signalling to provide the latest data to the UE using dedicated signalling than consume the broadcast bandwidth. Note that the DGPS corrections need to be updated at least every 30 s [2]
· The proportion of target UEs in a cell (that needs to be located) relative to the total number of UEs served by the cell may not be high enough to justify broadcast bandwidth for assistance data
· When broadcast assistance data is to be used there is a requirement to have some parts of the assistance data ciphered which requires the handling of encryption algorithm, signalling of ciphering keys etc. between the network and UE. It would be much simpler for the UE and network to avoid handling the ciphering and deciphering of broadcast assistance data saving broadcast bandwidth and improved UE power savings
· When assistance data to be provided to the UE depends on the specific capabilities of the UE and the positioning methods supported by the UE, it is better suited to use a dedicated signalling method than a broadcast method

· With broadcast assistance data the UE will have to receive and store the assistance data even though the UE may not need to use that information immediately. This puts extra storage requirements on the UE which can be avoided since anyway the UE can use fresh assistance data information using dedicated signalling.
· The cost per transmitted bit in broadcast is significantly higher than the cost per bit in unicast, as unicast can benefit from HARQ and CQI report based MCS selection, whereas the broadcast needs to target for a high-reliability reception of the cell edge UEs without the benefit of HARQ

Proposal 1:  Based on the discussion in the paper we propose to reconsider the use of broadcast signalling in E-UTRAN for the purpose of sending assistance data to the UE, for UE positioning.
4
Conclusion
In this paper we briefly discussed how in GERAN even if broadcast assistance data is used it is still required to anyway provide the UE with dedicated assistance data. This paper contains the following proposal:
Proposal 1:  Based on the discussion in the paper we propose to reconsider the use of broadcast signalling in E-UTRAN for the purpose of sending assistance data to the UE, for UE positioning
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