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PBCCH Broadcast of LCS Assistance Data

1 Introduction

During the work to define LCS for GERAN Iu mode, it has been proposed to define a new PSI message for broadcasting of LCS assistance data on the PBCCH [1]. This is a good proposal with the advantage of doing this instead of re-using the Cell Broadcast solution from GERAN A/Gb mode is that you can avoid the “collisions” between CBCH slots and paging opportunities on PCCCH. It has been shown [2, 3] that in some conditions, up to about 20% of the CBCH slots will be missed by an MS due to this problem. This can be overcome by the MS reading more than one cycle of LCS assistance data on the CBCH, but it is obviously not the most efficient solution. In this paper we propose to broadcast LCS assistance data on PBCCH in a manner that is very well suited for the LCS feature.

2 Background

2.1 Needed Broadcast Capacity for LCS

An analysis of the needed bandwidth for broadcasting LCS assistance data has shown [1] that the maximum needed bandwidth is 492 octets in 30 seconds (16.4 octets/s). This maximum case includes all possible kinds of assistance data for both E-OTD and A-GPS. What is important to understand though, is that in many systems, far less broadcast capacity is needed for LCS assistance data. For example, only one of the two positioning methods may be supported. It is also likely that E-OTD data for less than the maximum possible number of cells (32 cells) is broadcast. In addition, it is fairly unlikely that the DGPS information is broadcast at all because the intentional scrambling of the GPS signals has been turned off.

Another thing to consider is that some of the GPS assistance data is valid for a large amount of time. The navigation model (ephemeris) is valid for about 2 hours. The Almanac is valid for about one week. This means that these pieces of information do not need to be updated frequently. Also taking into consideration that the MS does not need to get the LCS assistance data very quickly after power on (i.e. if the need for a positioning happens early, the point-to-point procedure will deliver the assistance data) the amount of time that is acceptable for an MS to acquire all the broadcast LCS assistance data it is interested in could be fairly long.

Taking all of this into consideration, it would be very beneficial if the solution for PBCCH broadcast would allow a range of bandwidths to be used for it, such that a particular network would only have to allocate as much as needed for LCS in that system. So, a range of approximately 1 – 20 octets/s for LCS broadcast would be optimal.

2.2 Other LCS Broadcast Characteristics

There are also some other characteristics of the LCS assistance data that need to be taken into account when designing the broadcast mechanism for it:

· It is optional information - the MS should be able to determine if it wants to read or not

· Only parts of the total volume of LCS broadcast information is of interest to some MSs

· An MS may only be interested in the LCS broadcast information only at certain times

· The operator may want to charge for access to this LCS broadcast information

· Some of the LCS Assistance Data changes frequently (once every 30 seconds) compared to how often regular broadcast system information typically changes

Taking all of these concerns into account means that a flexible design for the broadcast mechanism to be used by LCS is beneficial. Some features that would be useful for the broadcast mechanism to have are as follows:

· The bandwidth capacity provided should be flexible (so that the system can use more or less based on the need instead of being held hostage to the broadcast capacity provided by an HR or LR PSI message)

· The MS should be able to determine when a certain piece of broadcast information will be available to read

· The broadcast mechanism should not trigger the ‘change mark’ procedures in place for system information on PBCCH as mobile stations not interested in LCS broadcast information should not be forced to re-acquire non-LCS broadcast information just because the LCS broadcast information changes. 

2.3 Advantage of Using PBCCH for LCS Broadcast

By using PBCCH for LCS broadcast, none of the “collision” problems mentioned above will occur (i.e. the MS can both read LCS broadcast assistance data and its assigned paging opportunities without collision). This approach can also be re-used by mobiles located in the PS domain in GERAN A/Gb mode.

Another advantage is that the full Cell Broadcast mechanism would not be needed, so there is no need to introduce for example a CBC and the corresponding interfaces in the network just to allow broadcast of LCS assistance data.

2.4 PBCCH and CBCH

The disadvantage of using PBCCH for LCS assistance data broadcast is that if a network needs to broadcast LCS assistance data to both GSM CS only mobiles (i.e. legacy mobile stations) and GERAN Iu mode mobiles, than the data will have to be broadcast twice, once on the CBCH and once on the PBCCH. Obviously, this would be very inefficient.

However, this may not be that much of a problem. The percentage of mobiles in a system that are capable of LCS, but not of reading the PBCCH, should never be very big and with time it will approach zero (when all mobiles are GPRS capable). At that point in time, broadcast of LCS assistance data on PBCCH will be the optimal solution.

3 Possible Solution

3.1 New Class of Broadcast Messages

In order to have an efficient mechanism for broadcast of LCS assistance data on the PBCCH, a new class of PSI messages should be introduced. This class should allow for less frequent broadcast than the Low Repetition (LR) class of today allows for (i.e. it should not be subject to the legacy rules of LR PSI message set repetition). The repetition rate also should be flexible so that it can be adjusted to match the need of a particular system. In order not to destroy the PBCCH change mark mechanism (which is based on a 3-bit counter), this new class of messages should not cause a change in the PBCCH change mark when the content of one or more of the LCS broadcast messages changes.

3.2 Schedule Message

In order for the MS to only have to read the pieces of LCS assistance data that it is interested in and only when it is interested in them, there should be some kind of scheduling message that would tell the MS when a particular piece (flavor) of LCS broadcast information will be broadcast.

4 Recommendation

Ericsson recommends that GERAN2 adopts the general solution presented in section 3 above.
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