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6.2
1 Introduction
In GERAN2-35bis, there were discussions regarding discussion paper G2-070311. Two main problems indicated by G2-070311 were: (1) Continuity of satellite orbit (2) Data delivery of extended ephemeris. 
Solution to the 1st problem has been proposed by CR G2-070374, a validity check mechanism was added. There was discussion regarding 2nd problem but no solution was achieved yet. It seems that the 2nd problem needs to be considered even more carefully. 
2 The Problem of Data Delivery

2.1 Number of Bits

According to current Extended Ephemeris parameter definition in G2-070374, bit number needed for delivering a whole Extended Ephemeris is:
Num_Bit  = (5+361+54)*Num_SV+(216+32)+Num_delta*260
where:

Num_SV is the number of satellites,

Num_day is the lifecycle of Extended Ephemeris(in unit of day), 

Delta_life is the life cycle of delta ephemeris(in unit of hour). 
Num_delta= Num_SV*Num_day*24/Delta_life,
 is the number of delta-ephemeris in one whole Extended Ephemeris packet. 

Hence, for:

Num_SV = 31, Num_day=7, Delta_life=6, there will be Num_Bit = 197282  i.e. 24660 Bytes

This payload is huge compare to other assistance data elements, about 20 times greater than the sum of all kinds of legacy AGPS assistance data. 
Note that the “Ephemeris Exception Table” has not been considered, so this bit number result is a conservative one.
2.2 Delivery Time
The capacity of signalling channel is very limited compare with the size of current Extended Ephemeris. When MS request for long term ephemeris, normally SDCCH will be used when MS in idle mode. The data rate of SDCCH is 782bps or less. So, to deliver a whole long term ephemeris, at least 197282/782= 252.2 seconds i.e. 4.2 minutes are needed. 
Note that actually the time needed for delivery could be even longer because:

1\  SDCCH/4 and SDCCH/8 are also popular in cell planning, and their data rate are 4 or 8 times lower than SDCCH. Therefore the time needed for delivery will be 4 or 8 times longer. 
2\ If many RRLP packets need to be delivered, then time consumption for “Assistance Data Acknowledgement” also need to be considered. Because “Assistance Data Acknowledgement” message need to be sent by MS upon receiving each RRLP packet. And SMLC can send out the next RRLP packet after received the “ack” message.
3\ Positioning procedure is lower prioritized compare to other events e.g. handovers, so possibly this will make the delivery process even longer in time.

4\  Extra expense for transmission(e.g. header bits) has not been considered yet. 

If traffic channel can be used for delivery, then the time could be greatly compressed due to the much higher data rate. Even if consider a conservative GPRS data rate of 20~30kbps, only 6~9 seconds needed. 
3 Suggestion
To deliver long term ephemeris over control channel is very time consuming, so it should not be requested/sent by MS/NW just before positioning attempts. The use case could be MS originate a request for long term ephemeris in its free time. 

However, even if user can endure data delivery time of several minutes, these large amount of bits will take 20 times more signalling channel resources than legacy assistance data do, could be a challenge to the current control channel capacity planning of access network. For example, if the majority of user get extended ephemeris with a granularity of one day, most likely they will try to update the new extended ephemeris when the old one expires(or almost). So there will be heavy traffic in some certain time windows since each delivery will take a few minutes.

Fortunately, long term ephemeris is not time critical and only need to be updated once every several days. Considering the user experience and the limitation of signalling channel, the feature of long term ephemeris is suggested to be limited to only use transport on packet traffic channels or to be limited to time periods when the BSC can indicate that sufficient control channel resources are available. 
4 Conclusion
Regarding the delivery of Extended Ephemeris data, it seems that the impact of the data delivery to the access network and service quality can not  be neglected. Interested companies normally care about the bit efficiency of RRLP (e.g. the issues of MSB/LSB in Navigation Model and the feature of MeanSeaLevel), main reason is that the resource for assistance data delivery is very precious. Extended Ephemeris is a good feature but seems don’t match the carrying capability of GSM signalling channel. 
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