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Block Periods and Round-Trip Delays
in GERAN Iu mode
1. Introduction

3GPP TS 44.060 defines a block period as being the sequence of four timeslots on a PDCH used to convey one radio block. It represents the transmission time of a radio block: 20ms for a PDCH/F and assumed as 40ms for a PDCH/H. Besides the block period, the round-trip delay is defined that is counted as per number of block periods: it is denoted as BS_CV_MAX. RLC/MAC operation is defined according to these parameters.

In Iu mode where the applicability of the RLC/MAC protocol is wider than in GPRS, these definitions (block period and round-trip delay) need to be clarified to account for all possible channel cases. In fact, the transmission time over the air interface and the reaction time play a major role in revising these definitions, as can be seen in the Table 1 below that lists the different possible block periods. Besides, DTM operation in half-rate PDCH configuration need to be corrected accordingly.

	Channel name
	interleaving depth
	new block begins every
	transmission time

	PDTCH/F
	4 bursts
	20 ms
	20 ms

	PDTCH/H
	4 bursts
	40 ms
	35 ms

	TCH/AFS
	8 bursts
	20 ms
	40 ms

	FACCH/F
	8 bursts
	20 ms
	40 ms

	SACCH/F
	4 bursts
	480 ms
	365 ms

	TCH/AHS
	4 bursts
	20 ms
	35 ms

	FACCH/H
	6 bursts
	40 ms
	55 ms

	SACCH/H
	4 bursts
	480 ms
	365 ms

	(E-)TCH/F
	22 bursts
	20 ms
	110 ms

	E-FACCH
	4 bursts
	20 ms
	20 ms

	SDCCH/8
	4 bursts
	51 frames
	20 ms

	SACCH/C8
	4 bursts
	102 frames
	20 ms

	SDCCH/4
	4 bursts
	51 frames
	20 ms

	SACCH/C4
	4 bursts
	102 frames
	20 ms


Table 1. Block periods

Note that as per GERAN2#9bis discussion, this document was sent for further comments to the GERAN2 reflector during GERAN2#9bis, due to the problem existing in release 99 DTM.

Changes compared to the previous version of this document are highlighted in yellow.

2. Proposal

The figure below represents how the round-trip delay (RTD) is defined (UL case). Assuming the maximum reaction time RT of the network be constant, the RTD is only impacted by the transmission times over the air interface, namely the downlink and uplink transmission times (DTT and UTT respectively).
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Figure 1. Round-trip delay
Given RT the reaction time of the network in milliseconds, the following equation gives the value of BS_CV_MAX as per today's definition, its equivalent in milliseconds, the RTD of the system in term of block periods, and its equivalent in milliseconds, assuming UTT and DTT equal. 20ms represents the duration of a block period on a PDCH/F. The BS_CV_MAXms is a representation of the assumed round-trip delay in 3GPP TS 44.060.
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In case UTT and DTT are different, which is typically the case when data traffic occurs on TCH as the associated signalling is sent on FACCH, the round-trip delay RTD in milliseconds is given by the equation below:
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The expression in block periods should be given respective to the logical channel on which the originating transmission is made.

On a PDCH/H, the duration of a block period is twice the one on a PDCH/F, i.e. 40ms. This leads in fact to an assumed round-trip delay (BS_CV_MAXms) that is double compared to PDCH/F, which clearly is too high, as the reaction time should not change depending on whether the PDCH is half or full rate, only the transmission time changes. E.g. for a RTD of 120ms on a PDCH/F (BS_CV_MAX=6), the assumed round-trip delay on a PDCH/H is in fact 240ms, instead of 160ms. Quantitatively, this too-large value of the assumed round-trip delay impacts the performance of the RLC Acknowledged mode as retransmissions are effectively delayed by RT on a PDCH/H (NACKs are accepted later than they should actually be).

In Iu mode, where RLC/MAC protocol operates on a large variety of logical channels, a similar situation as in DTM on PDCH/H should be avoided. Rather than broadcasting other information on the air interface that would enable a more exact assumption of the round-trip delay, the proposal is to re-use the value of BS_CV_MAX broadcast in a cell in order to define the parameter RTDblock_period to be used instead of BS_CV_MAX. In fact, as observed earlier, while the transmission time may increase from e.g. a BPSCH/F to a BPSCH/H, the reaction time should remain the same. 

The RT may be calculated based on BS_CV_MAX thanks to the equation above. Hence, the general expression of the round-trip delay in milliseconds:
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If the originating transmission is made in uplink, the RTD in block periods
 is as follows:
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If the originating transmission is made in downlink, the RTD in block periods1 is as follows:
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If the transmission time is the same in both uplink and downlink direction, the RTD in block periods1 is as follows:
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3. SPECIFICATION

In order to limit the amount of changes to the specification, the parameter BS_CV_MAX that is currently broadcast within GPRS Cell Options IE could be renamed to BS_CV_MAX2, and a new BS_CV_MAX (= RTDblock_period) defined based on this BS_CV_MAX2 and following equations above could be introduced. This BS_CV_MAX would also enable to patch the DTM operation on PDCH/H, from REL-5 onwards.

4. Conclusion

The definitions of the block period and of the round-trip delay within the RLC/MAC protocol is proposed to be adjusted to account for the variety of logical channels onto which the RLC/MAC protocol is running in Iu mode. If this adjustment is not done, the layer 2 will not operate properly.

It is proposed that Table 1 and equations above be specified within 3GPP TS 44.[0/1]60 following the approach in section 4.
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� Note that the RTD in block periods is not necessarily an integer.
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