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1 Introduction

This document describes a problem of inter-action between Compressed Mode Control and RL Management functions in RNSAP and NABP. The Compressed Mode Control function may in the worst case block RL management for 2 CFN cycles, i.e. 5.12 s. Further more the Compressed Mode Control Function may also cause restrictions to the tolerable delay variations in the signalling between an SRNC and a Node B. This document further more proposes a solution to the problems.

The two problems described in this document originate from:

The sources of the two problems described in this document are:

1. Compressed Mode Activation Blocking RL Setup/Addition:
This problem originate from the requirement that the TGCFNs provided in the COMPRESED MODE COMMAND (and RADIO LINK RECONFIGURATION COMMIT) message are future CFNs while the TGCFNs provided in the RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST messages are passed CFNs.

2. Restrictions to the tolerable signalling delay variation:
This problem originate from the requirement that all the TGCFNs provided in the RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST messages have to be passed CFNs.

2 Problem

2.1 Compressed Mode Activation Blocking RL Setup/Addition

The Compressed Mode Control function allows the SRNC to activate, modify, and deactivate compressed mode of a given set of RLs. Activation of compressed mode is done by providing the following parameters to the Node B (Compressed Mode Command procedure):

Once for the Compressed Mode Control function:

CM Configuration Change CFN
Defines the starting point for all the compressed mode patterns included in the activation command (and the time for deactivating any previously active compressed mode patterns).

Per compressed mode pattern:

TGCFN
Defines the starting point for the compressed mode pattern as the first occurrence of a CFN=TGCFN after the CM Configuration Change CFN.

TGPRC
Defines the duration of the compressed mode pattern.

Further more, the Compressed Mode Control function allows the SRNC to establish new RLs with the same compressed mode patterns active as for the existing RLs or to establish new RLs without compressed mode. Establishing a new RL with the same compressed mode patterns as for the existing RLs is done by providing the following parameters to the Node B (e.g. RL Addition procedure):

Once for the Compressed Mode Control function:

CM Configuration Change CFN
This parameter does currently not have any functional meaning.

Per compressed mode pattern:

TGCFN
Defines the starting point for the compressed mode pattern in the new RL as the latest occurrence of a CFN=TGCFN, i.e. a CFN that has passed.

TGPRC
Defines the duration of the compressed mode pattern.

The above behaviour has a drawback in terms of interaction between compressed mode activation (in the Compressed Mode Command procedure or Synchronised RL Reconfiguration Commit procedure) and RL establishment with compressed mode patterns active in the new RLs (RL Setup procedure and RL Addition procedure). Since the provided TGCFNs represent passed CFNs there is one restriction. It is not possible to establish a new RL during the period from the COMPRESSED MODE COMMAND message is received until the last TGCFN has passed, this period is denoted “blocking period” in figure 1 below.
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Figure 1.
RL Management blocking during activation of compressed mode – current status.

In figure 1 it is assumed that:

a) the SRNC adds a safety margin when deciding the CM Configuration Change CFN to ensure that the COMPRESSED MODE COMMAND message is received “in time” and

b) the compressed mode patterns need to be spread out in time to avoid overlap within the duration period defined by the TGPRC for the different patterns.

During the blocking period it is not possible to establish RLs with compressed mode active since RL Setup/Addition with the same compressed mode patterns as for the existing RLs since the compressed mode is not activated completely until TGCFN 3 has passed.

The blocking period can in the worst case be two CFN cycles, i.e. 5.12 s.

2.2 Restrictions to the tolerable signalling delay variation

When sending a message from the SRNC to the Node B (via the DRNC) that contains a CFN the SRNC need to take into account an estimated signalling delay as well as the variation of this delay. In principle the delay variation that can be accepted is ±½CFN cycle. This means that as long as the signalling delay variation between an SRNC and a Node B (via the DRNC) is less than ±1.28 s the SRNC can manage to provide, e.g., a RADIO LINK RECONFIGURATION COMMIT or a COMPRESSED MODE COMMAND message before the CFN used to change the configuration. However, when it comes to the RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST messages during active compressed mode the situation is s bit different. In these messages there are a number of CFNs (TGCFNs for the different compressed mode pattern sequences) that all shall be CFns that are passed CFNs within the last CFN cycle, counted from when the Node B receives any of these messages. This means that the larger the difference between the “first” and the “last” TGCFN the lower delay variation can be tolerated on the signalling between the SRNC and the Node B (via the DRNC). Whether or not ±1.28 s is a large enough tolerance to the delay variation has previously been discussed quite a lot, specifically in TSG RAN WG2.
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Figure 2.
Restriction to tolerance in the signalling delay variation at RL Management with compressed mode active – current status.

3 Solution

3.1 Outline

The solution to the above problems is to change the definition of the parameters provided when establishing a new RL with the same compressed mode patterns as for the existing RLs. This can be done by providing the following parameters to the Node B (e.g. RL Addition procedure):

Once for the Compressed Mode Control function:

CM Configuration Change CFN
Defines the starting point for all the compressed mode patterns included in the activation command. This represents a passed CFN.

Per compressed mode pattern:

TGCFN
Defines the starting point for the compressed mode pattern as the first occurrence of a CFN=TGCFN after the CM Configuration Change CFN.

TGPRC
Defines the duration of the compressed mode pattern.

3.2 Compressed Mode Activation Blocking RL Setup/Addition

By the above outlined solution the blocking period is reduced down to the safety margin period (used by the SRNC to ensure that the COMPRESSED MODE COMMAND message is received “in time” for execution). New RLs can be established as son as the CM Configuration Change CFN has passed.

Please note that there is one restriction remaining, i.e. it is not possible to establish a RL during the period from the COMPRESSED MODE COMMAND message is received until the CM Configuration Change CFN has passed, this period is denoted “blocking period” in figure 3 below.
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Figure 3.
RL Management blocking during activation of compressed mode – in the proposed solution.

Please note that in RNSAP and NABP there is a cause value to be used in case RL Addition cannot be executed during the period the RADIO LINK RECONFIGURATION COMMIT message is received until the CFN has passed in the case of a synchronised RL reconfiguration. This cause value is “Reconfiguration CFN not Elapsed” and has the explanation “The requested action cannot be performed due to that a COMMIT message was received previously, but the concerning CFN has not yet elapsed”.

3.3 Restrictions to the tolerable signalling delay variation

By the above outlined solution the tolerance of the signalling delay variation is the same for any message requiring a CFN to synchronise actions is the same is increased up to the same level as it is for any other case where a CFN is required to synchronise actions in the Node B.
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Figure 4.
Restriction to tolerance in the signalling delay variation at RL Management with compressed mode active – in the proposed solution.

4 Conclusions

By a simple change of the definition of the parameters provided when establishing a new RL with the same compressed mode patterns as for the existing RLs it is possible to reduce the blocking period significantly. The blocking period can be reduced from the worst case of 5.12 s (typical case could be around 2 s) down to the safety margin decide by the SRNC. 

Note!
The safety margin could in the worst case be 2.56 s but in typical cases should be of the order of a few frames or so.

Further more the, the above change also ensures that the tolerance in the signalling delay variation is the same for any message including a CFN in order to synchronise actions in the Node B

5 Proposals

The following is proposed to change the definition of the parameters in the Active Pattern Sequence Information IE to the following when used in the RL Setup and RL Addition procedures:



CM Configuration Change CFN
Defines the starting point for all the compressed mode patterns included in the activation command. This represents a passed CFN.



TGCFN
Defines the starting point for the compressed mode pattern as the first occurrence of a CFN=TGCFN after the CM Configuration Change CFN.
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