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Re-use of CCCH capacity for GERAN Iu mode-only cells

Figure 1 and Figure 2 show the two possible control channel multiframe structures that can be accommodated on timeslot 0 of the BCCH carrier in GSM (the figures only show the downlink). The numbers in brackets indicate the subchannel number.
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Figure 1 - Non-combined CCH multiframe structure
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Figure 2 – Combined multiframe structure

In GERAN Iu mode, the mobile listens to the PBCCH and uses only procedures on the PCCCH. Therefore the CCCH is not needed in an Iu mode-only cell (i.e., PCH, AGCH and RACH are not needed
), because all the signalling required to set up calls is done on packet control channels [1][2]. (The BCCH is still required to allow the MS to “find” the cell). Since the CCCH does not need to be transmitted in such cells, the frames currently occupied by it can be used for other purposes. In the following, some proposals are made.

Proposal 1: Increase the number of SDCCH subchannels

The CCCH capacity could be reused to increase the number of SDCCH subchannels on timeslot 0. The new multiframe structure would be as shown in Figure 3.
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Figure 3
A new dedicated control channel is introduced, called SDCCH/6 (in addition to the existing SDCCH/4 and SDCCH/8, see clause 3.3.4 of [3]). The number of SDCCH subchannels that can be supported on timeslot 0 is increased from 4 to 6, thus increasing the signalling capacity. This would be useful, for example, if FLOC is introduced, in which case the amount of signalling needed at call set-up will increase.

Figure 4 shows how the probability of blocking changes if the number of subchannels is increased from 4 to 6 (the curves are calculated using the Erlang-B formula). It can be seen that both at 1% and 2% blocking probability, it is possible to support approximately a 100% increase in traffic. It is worth noting that this should only be considered as a rough estimate. The traffic on the SDCCH subchannels may not satisfy the hypotheses under which the Erlang-B is valid. For example, one of the uses of the SDCCH is as the bearer for the SMS service, and SMS messages have a fixed size. It is therefore possible that the capacity gain may be somewhat lower.
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Figure 4
Proposal 2: Creation of new channels for broadcast and multicast services

At present, the requirements of MBMS in GERAN are still being investigated. However, there is the possibility that resources on the air interface may be needed to support these new services. One option could be to reuse the capacity freed by the CCCH to support a new logical channel, the BMCH (Broadcast and Multicast Channel), which can be used to provide these services. This channel would be downlink only (unless there is a requirement for the MS to provide acknowledgements).


[image: image5.wmf] 

0

 

1

 

2

 

50

 

49

 

48

 

F

 

S

 

BCCH

 

BMCH

 

F

 

S

 

BMCH

 

BMCH

 

F

 

S

 

SDCCH/4

 

(0)

 

SDCCH/4

 

(1)

 

F

 

S

 

SDCCH/4

 

(2)

 

SDCCH/4

 

(3)

 

F

 

S

 

SACCH/C4

 

(0)

 

SACCH/C4

 

(1)

 

I

 

F

 

S

 

BCCH

 

BMCH

 

F

 

S

 

BMCH

 

BMCH

 

F

 

S

 

SDCCH/4

 

(0)

 

SDCCH/4

 

(1)

 

F

 

S

 

SDCCH/4

 

(2)

 

SDCCH/4

 

(3)

 

F

 

S

 

SACCH/C4

 

(2)

 

SACCH/C4

 

(3)

 

I

 


Figure 5
Assuming that the same channel coding as CS-1 is used in each of the blocks, this arrangement results in a data rate of:
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The arrangement shown in Figure 5 could be used in a cell with a low traffic load. In a cell with high traffic load, all the blocks previously used by CCCH could be allocated to MBCH, as shown in Figure 6.
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Figure 6
In that case the data rate would be:
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The problem with this proposal is that it is only valid for Iu mode-only cells. Alternative resources would need to be found if MBMS services are to be provided in cells that also support A/Gb mode. Also, the data rates that can be achieved are well short of the 64 kbps that are currently seen as a requirement for the maximum rate to be supported in UTRAN.

Conclusions

This contribution presents some examples of how it is possible, in a cell where A/Gb mode is not supported, to use the blocks on the BCCH carrier that are currently occupied by the CCCH. In the current specifications, there are no alternative ways to use such blocks
, and would therefore be wasted. Given how precious capacity on the air interface is, this is something that cannot be afforded. Suggestions are welcome from other manufacturers and operators on how to make the best possible use of this spare capacity.
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� It is assumed that the NCH is not needed at all, given that ASCI features are not supported in Iu mode.


� The only possibility is to use one block for the Extended BCCH, but whether this is an attractive option in an Iu mode only cell is questionable.
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