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Introduction

A parameter known as Activation Time is used to synchronize configuration changes in UE and UTRAN. In RAN WG2 meeting #14 in Paris (July) it was brought up in discussion that the presently defined Activation Time can cause problems in situations where signalling from the network to the UE is delayed, because Activation Time is based on a recurring counter and there is currently no invalid value range to reveal when a message has been delayed e.g. by air interface L2 protocols and consequently received too late.

This document recommends a solution, which tries both to address the problem and minimize impacts in RAN WG3 specifications.

Discussion

The present value range of Activation Time is defined in the RRC specification 25.331 as follows:

Activation Time defines the frame number/time at which the operation/changes caused by the related message shall be executed. Values between 0 and 255 indicate the absolute value of CFN (Connection Frame Number) of that frame number/time.

These 256 values span over approx. 2.5 seconds. As this value can be used e.g. to activate dedicated transport channels, it may from time to time be placed in a message transmitted over common channels. These common channels may be transmitted through a CRNC which is different from the current SRNC, making it difficult for SRNC to estimate the exact queueing time. Furthermore the message can be transmitted by an acknowledged-mode RLC entity, which in case of radio transmission error will retransmit the L3 RRC configuration message with the Activation Time that was originally specified. In this type of scenarios the 2.5 second time window can expire quite easily.

In addition to the value range being short as a whole, even in a very efficiently arranged network configuration it is difficult for the SRNC to use tightly optimized Activation Time values as long as no invalid value range is defined. The Activation Time can be used for e.g. uplink scheduling of high data rate transmission. Scheduling efficiency would be improved by keeping the loop as short as possible by specifying tight Activation Times. Currently this is not feasible, because any uncertainty in timing that results in a UE receiving the message too late will cause that UE to assume the designated data rate 256 frames later than intended, because no value is considered invalid. With high data rate this can have disastrous consequences to the cell operation when two high data rate transmissions unintentionally collide.

The connection frame number (CFN) that Activation Time is currently based on, is widely used also in RAN WG3 specifications. To increase the length of CFN to allow a range of invalid values on the air interface is not well motivated in RAN WG3, because the signalling delays on UTRAN interfaces are not so long that problems would be expected even with the eight-bit counters. 

For these reasons a solution should be found, which would let RAN WG3 use the current CFN length, but still allow the air interface a wider value range of Activation Time to be able to determine, when a message has arrived late.

Proposed solution

Based on the above discussion, the following solution is proposed:

1. Expand the CFN counter in UE, SRNC and the air interface to 9 bits (512 values). Rename this to CFN'

2. Continue to use the 8-bit CFN, corresponding to the 8 least significant bits of CFN', on UTRAN interfaces as before.

3. Specify the valid value range in the UE to be only 256 frames around the time of reception and use the extra 256 values to indicate an invalid value.

Using 8 bits in UTRAN signalling limits the valid window to the 256 frames (~2.5 seconds) that it has been until now, so the valid range is not changed compared to the present specifications. Also, no changes to the Iub / Iur signalling are needed. The only modifications are in the CFN calculations in the UE and in the SRNC and the related air interface signalling of Activation Time values. The extra 256 values on the air interface still give a 2.5 second invalid range that can be used to detect when messages arrive later than intended.

Required modifications:

1. In RAN WG2 revise all references to CFN (modulo 256) including Activation Time as references to CFN' (modulo 512). Specify the ranges for valid and invalid values comparing Activation Time and CFN' in UE when the message was received.

2. In RAN WG3 (especially 25.402) clarify that CFN is the least significant eight bits of CFN'.

Should this proposal be found acceptable, modifications implementing these changes are provided in separate CR:s.

