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Reduced MS Reaction Times
1. Introduction 

As part of the ongoing GERAN Rel-7 latency reduction effort the need to reduce the MS reaction time in response to receiving an RRBP during an EGPRS TBF has been identified. Table 1 below corresponds to legacy operation and indicates the number of TDMA frames the mobile station shall wait before beginning the transmission of an uplink RLC/MAC block in response to receiving an RRBP. The delay is relative to the first TDMA frame (N) of the downlink radio block containing the RRBP value. Figure 1 indicates the MS delay in responding to RRBP for a specific example case where the MS receives an RRBP within radio block 3 of a 52-multiframe.

Table 1: Legacy Relative Reserved Block Period (RRBP) field

	bit
6-5
	Full-rate PDCH uplink block with TDMA frame number
	Half-rate PDCH uplink block with TDMA frame number

	0 0
	(N+13) mod 2715648
	reserved

	0 1
	(N+17 or N+18) mod 2715648
	(N+17 or N+18) mod 2715648

	1 0
	(N+21 or N+22) mod 2715648
	reserved

	1 1
	(N+26) mod 2715648
	(N+26) mod 2715648


Figure 1: MS Reaction to RRBP in DL Radio Block 1
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X = Idle frame
T = Frame used for PTCCH
B0 - B11 = Radio blocks
      = First DL TDMA frame (N) containing the RRBP value
= UL TDMA frame in which the MS begins its response per legacy RRBP values
= fastest UL TDMA frame in which the MS begins its response per new RRBP values
2. Reduced RRBP Reaction Time

During EGPRS TBF mode where a reduced transmission time interval (RTTI) is used it will still be possible to use RRBP as necessary (i.e. in addition to Fast Ack/Nack Reports with short bit maps) and as such there would be a benefit in reducing the MS RRBP reaction times from the current legacy values. The new best case MS reaction times are seen as being 4 TDMA frames less than the current legacy reaction times (1 less radio block). Upon receiving the last burst (e.g. in timeslot 7 of a TDMA frame) required to decode a downlink radio block containing the RRBP, this reduced reaction time means that an MS would have 4 TDMA frames (all of radio block 4) + 3 timeslots (3 timeslot offset between UL and DL) + 7 timeslots (timeslots 0 – 6 of the first TDMA frame comprising UL radio block B5) = 42 timeslots or about 24ms in which to prepare for transmitting the response to the RRBP. It would be beneficial for mobile stations capable of supporting this reduced RRBP reaction time to make use of it even for downlink EGPRS TBFs that operate according to BTTI.
3. FANR Reaction Time

As part of the Rel-7 latency reduction effort the FANR feature is being pursued and allows for an MS to insert a short bit map (PAN) within an uplink RLC data block sent in response to receiving a matching USF. The time required for an MS to receive a downlink RLC data block and create a corresponding PAN is seen as reflecting the new reduced RRBP reaction time discussed in section 2 above. In other words, upon receiving a matching USF in downlink radio block N, the MS is expected to transmit an RLC data block in uplink radio block N+1 that includes a PAN reflecting the status of a downlink TBF for which an RLC data block may have been received as recently as downlink radio block N-1.
4. Conclusion 

It is proposed that Rel-7 allow for reducing the fastest MS reaction in response to receiving an RRBP based poll (in EGPRS TBF mode when either RTTI or BTTI is used) by 1 full radio block. It is also proposed that the Rel-7 FANR feature require mobile stations to support PAN creation/reaction times on par with the new minimum RRBP reaction time proposed herein.

DL





UL





TDMA Frames








