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SACCH Stealing Bits for 120ms EGPRS Voice Power Control

1 Introduction

In the simulations for voice capacity in interference-limited scenarios that included power control, a 100 ms update interval was assumed. However, for optimized voice, the specification currently only supports an interval of 480ms. The studies so far have been inconclusive about whether 480ms intervals (and the 480ms latency) are sufficiently fast - and indeed, whether the current mechanisms are sufficient for realizing the sort of capacity we envisage.

The interaction between power control and AMR adaptation is also unclear. However, the aim here is to provide efficient mechanisms in the protocol that will permit flexibility in implementing and deploying these features. The value of these features can then be better assessed based on the case-specific conditions.)

2 Proposal

The current approach in SMG2 to providing voice on EGPRS includes the provisioning of SACCH functionality similar to that in GSM. Therefore, a EGPRS SACCH burst is transmitted every 120 ms and every 4 consecutive bursts constitute a SACCH block. This is true on both uplink and downlink and during DTX.

The current SACCH burst structure is similar to the normal burst with 2 stealing bits that are set to ‘1’. The proposal is to create an additional 4-8 stealing bits at the burst level (ie. no interleaving over the 4 bursts of a block) that would carry power control information in either direction. This will allow power control  update intervals (in one direction and not the round-trip delay) of 120ms with a latency of 20-40ms or less (in contrast to the latency in the current scheme of 480ms).

3 Feasibility of using the SACCH

The proposal is to provide for 4-8 bits of power control updates every 120 ms. Studies indicate that this will accommodate most power control schemes sufficient to realize the capacity gains seen in the simulations. In addition, the normal SACCH block-level power control signaling every 480ms is retained. 

The burst-level signaling may not be very robust but the SACCH block-level signaling can be used to recalibrate the burst-level signaling every 480ms. Also, the burst-level signaling will be designed for lower power level granularity compared to block-level signaling which should mitigate the impact of signaling errors.

The price of providing this feature is the decrease in the size of the SACCH burst’s data field by 4-8 bits and having to define a new coding scheme. The decrease in size may result occasionally in the need for an extra block to transmit some SACCH messages. However, the impact of this is not serious, considering that the SACCH messages are not delay sensitive and the chances of encountering such conditions are small.

The SACCH message set is as follows (TA, FPC and MS power levels are fields within the SACCH block):

Downlink:

· System Information Type 5 (18 octets)

· System Information Type 5bis (18 octets)

· System Information Type 5ter (18 octets)

· System Information Type 6 (11octets)

· Extended Measurement Order (18 octets)

· Measurement Information (segmented into multiple SACCH blocks, if necessary)

Uplink:

· Measurement Report (segmented into multiple messages, if necessary)

· Extended Measurement Report (segmented into multiple messages, if necessary)

· Enhanced Measurement Report (segmented into multiple messages, if necessary)

From a cursory examination of the message set, it appears that there are no requirements on the minimum SACCH data block size or maximum SACCH message size. Currently the SACCH block’s message payload is 23 octets. 
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