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Intellectual Property Rights

Foreword

This Technical Report (TR) has been produced by the 3rd Generation Partnership Project (3GPP), Technical Specification Group RAN.

The contents of this TR are subject to continuing work within 3GPP and may change following formal TSG approval. Should the TSG modify the contents of this TR, it will be re-released with an identifying change of release date and an increase in version number as follows:

Version m.t.e

where:

m
indicates [major version number]

x
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

y
the third digit is incremented when editorial only changes have been incorporated into the specification.

1 Scope

The purpose of the present document is to help the TSG RAN WG3 group to specify the changes to existing specifications, needed for the introduction of the Common Transport Channel Efficiency Optimization worktask., as proposed in [1].

The document describes the agreed requirements related to the worktask, the different areas that were studied, the agreements that were made, and it identifies the affected specifications with related Change Requests. It also describes the schedule of the worktask.

This document is a ‘living’ document, i.e. it is permanently updated and presented to all TSG-RAN meetings. 

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[ 1. ] Work Item Description: “Iur Common Transport Channel Efficiency Optimization”
 RP-

010473, submitted at TSG RAN#12.
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

3.2 Symbols

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

Introduction

Currently in RACH/FACH state, the SRNC will have to execute the RNSAP Common Transport Channel Resources Initialisation procedure every time the UE moves from one cell to another cell in the DRNS. This procedure is required to provide the SRNC with:

· Information on supported MAC-C lengths;

· Flow control information;

· Possibility to request another bearer;

In many cases  S-CCPCH’s in a DRNS will be configured with the same TB sizes. If in such a situation a UE moves from one cell to another cell under the same DRNS, there is no reason to update A). 

If the DRNS can continue to use the same flow-control situation, there is no reason to update B). 

If, in the case A) and B) are not required and the SRNC does not require the DRNC to start using a new transport bearer, there is no need to execute the Common Transport Resource Initialisation procedure.

A mechanism shall be introduced which reduces the need for a Common Transport Resources Initialisation procedure where possible.

4 Requirements

The following requirements are identified:

1) The efficiency of the Common Transport Channels shall be significantly improved. Especially the usage of the Common Transport Channel Resources  Initialisation procedure shall be optimised.
2) The proposed solution shall be backward compatible with previous release of specifications or have isolated impact.
5 Study areas

5.1 General

Any new functionality introduced in R5 should be introduced with the least possible impact to the existing R99/R4 specifications.

5.2 Study areas

5.2.1 Proposed solution based on flag in Uplink Signalling transfer message

It is proposed to give the DRNC a possibility to set a flag in the RNSAP Uplink Signalling Transfer procedure to inform the SRNC that as far as the DRNC is concerned, it does not require a Common Transport Channel Resources Initialisation procedure to be performed if the UE remains in CELL-FACH state.

In this case, the existing flow control information, MAC SDU sizes and transport bearer will be used for the concerned UE also in the new cell. 

This solution would lead to the following changes in the RNSAP protocol (changes w.r.t v4.1.0 are marked with highlighted text):

8.2.1. Uplink Signalling Transfer, succesful operation
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Figure 1: Uplink Signalling Transfer procedure, Successful Operation
When the DRNC receives an Uu message on the CCCH where the UE addressing information is U-RNTI, i.e. S-RNTI and SRNC-ID, DRNC shall send the UPLINK SIGNALLING TRANSFER INDICATION message to the SRNC identified by the SRNC-ID received from the UE.

If at least one URA Identity is being broadcast in the cell where the Uu message was received (the accessed cell), the DRNC shall include a URA Identity for this cell in the URA ID IE, the Multiple URAs Indicator IE indicating whether or not multiple URA Identities are being broadcast in the accessed cell, and the RNC Identity of all other RNCs that are having at least one cell within the URA where the Uu message was received in the URA Information IE in the UPLINK SIGNALLING TRANSFER INDICATION message.

The DRNC shall include in the message the C-RNTI that it allocates to identify the UE in the radio interface in the accessed cell. If there is no valid C-RNTI for the UE in the accessed cell , the DRNS shall allocate a new C-RNTI for the UE. If the DRNS allocates a new C-RNTI it shall also release any C-RNTI previously allocated for the UE.

If the DRNS has any RACH, [FDD – CPCH], and/or FACH resources allocated for the UE identified by the U-RNTI in another cell than the accessed cell in which the Mac SDU sizes, flow control settings (including credits) and/or transport bearer are different from those in the old cell, then the DRNS shall not include the Common Transport Channel Resources Initialisation not Required IE in the UPLINK SIGNALLING TRANSFER INDICATION message. In addition the DRNS shall release these RACH, [FDD – CPCH,] and/or FACH resources in old cell.
If the DRNS has any RACH, [FDD – CPCH], and/or FACH resources allocated for the UE identified by the U-RNTI in another cell than the accessed cell in which the Mac SDU sizes, flow control settings (including credits) and transport bearer are the same as in the old cell, there is no need for Common Transport Channel Resources Initialisation to be initiated. In that case, DRNC may include the Common Transport Channel  Resources Initialisation not Required IE in the UPLINK SIGNALLING TRANSFER INDICATION message. In addition, the DRNS shall move these RACH, [FDD – CPCH,] and/or FACH resources to the new cell. If no Common Transfer Channel Resources Initialisation  procedure is executed, the currently applicable Mac SDU sizes, flow control settings (including credits) and transport bearer shall continue to be used while the UE is in the new cell.
If the message received from the UE was the first message from that UE in the DRNC, the DRNC shall create a UE Context for this UE, allocate a D-RNTI for the UE Context, and include the D‑RNTI IE and the identifiers for the CN CS Domain and CN PS Domain that the DRNC is connected to in the UPLINK SIGNALLING TRANSFER INDICATION message. These CN Domain Identifiers shall be based on the LAC and RAC respectively of the cell where the message was received from the UE.

Depending on local configuration in the DRNS, it may include the geographical co-ordinates of the cell, represented either by the Cell GAI IE or by the Cell GA Additional Shapes IE, where the Uu message was received in the UPLINK SIGNALLING TRANSFER INDICATION message.

9.1.24. Uplink Signalling Transfer Indication message

9.1.24.1 FDD Message

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.40

YES
ignore

Transaction ID
M

9.2.1.59

–


UC-Id
M

9.2.1.71

YES
ignore

SAI
M

9.2.1.52

YES
ignore

Cell GAI
O

9.2.1.5A

YES
ignore

C-RNTI
M

9.2.1.14

YES
ignore

S-RNTI
M

9.2.1.54

YES
ignore

D-RNTI
O

9.2.1.24

YES
ignore

Propagation Delay
M

9.2.2.33

YES
ignore

STTD Support Indicator
M

9.2.2.45

YES
ignore

Closed Loop Mode1 Support Indicator
M

9.2.2.2

YES
ignore

Closed Loop Mode2 Support Indicator
M

9.2.2.3

YES
ignore

L3 Information
M

9.2.1.32

YES
ignore

CN PS Domain Identifier
O

9.2.1.12

YES
ignore

CN CS Domain Identifier
O

9.2.1.11

YES
ignore

URA Information
O

9.2.1.70B

YES
ignore

Cell GA Additional Shapes
O

9.2.1.5B

​​YES
Ignore

Common Transfer Channel Resources Initialisation not required
O

9.2.1.xx

YES
Ignore

9.1.24.2. TDD Message

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.40

YES
ignore

Transaction ID
M

9.2.1.59

–


UC-Id
M

9.2.1.71

YES
ignore

SAI
M

9.2.1.52

YES
ignore

Cell GAI
O

9.2.1.5A

YES
Ignore

C-RNTI
M

9.2.1.14

YES
ignore

S-RNTI
M

9.2.1.54

YES
ignore

D-RNTI
O

9.2.1.24

YES
ignore

Rx Timing Deviation
M

9.2.3.7A

YES
ignore

L3 Information
M

9.2.1.32

YES
ignore

CN PS Domain Identifier
O

9.2.1.12

YES
ignore

CN CS Domain Identifier
O

9.2.1.11

YES
ignore

URA Information
O

9.2.1.70B

YES
ignore

Cell GA Additional Shapes
O

9.2.1.5B

​​YES
Ignore

Common Transfer Channel Resources Initialisation not required
O

9.2.1.xx

YES
Ignore

9.2.1.xx
Common Transport Channel Resources Initialisation not Required

If present, this IE indicates that as far as the DRNC is concerned, there is no need for the SRNC to initiate a Common Transport Channel Resources Initialisation procedure if the SRNC wants the UE to continue in CELL-FACH state in the new cell.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Common Transport Channel Resources Initialisation not Required


ENUMERATED (Not Required)


5.2.2 Benefits

Amount of signalling on Iur

If the RNSAP Common Transport Channel Resources Initialisation procedure can be omitted at cell update, it means that for UE’s in CELL-FACH state, instead of 3 RNSAP messages between the SRNC and the DRNC only one message is needed, resulting in a 66% reduction in the amount of signalling messages.

How much reduction this means in total RNSAP signalling is dependant on a lot of implementation factors, but probably most of all on the SRNC channel switching policy.

For UE’s with PS RABs, the UE can be in URA-PCH, CELL-PCH, CELL-FACH or CELL-DCH state. Assuming that during on average some 25% of the time the traffic intensity is high enough to justify CELL-DCH state while in connected mode, this would mean that during some 75% of the time, the UE is in a common channel state. 

While in common channel state, it will again depend largely on the channel switching policy how the distribution of the UE’s time over the different common channel states would be. For low QOS services, the switch to PCH states might almost be immediate. For high QOS services, the UE might stay in FACH state almost all the time. 

Concluding, for PS RABs the time the UE is in CELL-FACH state is somewhere between 20% and 60%. Assuming that roughly the same amount of RNSAP messages are exchanged in the different states, overall this optimisation would reduce the RNSAP message load on Iur between 13% and  40%.

Cell update response time

TS25.321 (section 9.2.1) states the following:


- UTRAN Radio Network Temporary Identity (U-RNTI) may be used in the MAC header of DCCH when mapped onto common transport channels in downlink direction; the U-RNTI is never used in uplink direction;
- Cell Radio Network Temporary Identity (C-RNTI) is used on DTCH and DCCH in uplink, and may be used on DCCH in downlink and is used on DTCH in downlink when mapped onto common transport channels;

Based on these statements, it should be clear that no UL transmission is possible while the UE has not received a C-RNTI. In addition, no DL transmission is possible on DTCH. We also assume that no DL transmission is possible on DCCH because the usage of the U-RNTI is only intended to be used for the CELL_UPDATE_CONFIRM.

The execution of the RNSAP Common Transport Channel Resource Initialisation procedure could take something like 40ms
. 

It is important that the period during which all communication is suspended should be as small as possible. Note that temporary suspending the communication not only impacts the delay of user services, but also NAS and RRC signalling e.g. an RRC TVR measurement which should trigger channel switching.

5.2.3 Cost

Backward Compatibility

The proposed mechanism in the TR R3.002 is based on the principle that the DRNC can inform SRNC that the RNSAP Common Transport Channel Resources Initialisation procedure is not needed as far as the DRNC is concerned. This provides the SRNC with the possibility to decide whether to use the RNSAP Common Transport Channel Resources Initialisation procedure or not. In case the SRNC does not support this optimisation enhancement, it ignores the flag and uses the Common Transport Channel Resources Initialisation procedure as is required by the current specification version. 

If case the DRNC does not support this optimisation enhancement, the special indication will not be included and the SRNC is required to perform the RNSAP Common Transport Channel Resources Initialisation procedure.

The proposed solution is therefore completely backward compatible. The optimisation enhancement works if both concerned nodes support the feature. Otherwise the working is like today.

Implementation complexity

In the proposed solution, the changes to RNSAP and the corresponding updates to the SRNC can be considered minimal. One flag is proposed to be added in one message, and probably only one additional choice branch (bypassing the Common Transport Channel Resources Initialisation procedure and instead keep on using the current setting) is required.

5.3 Open issues

-
6 Agreements

The following conclusions were agreed:

1. It has been agreed that with the proposed solution the benefits outweigh by far the costs of the implementation.

7 Specification Impact and associated Change Requests

This clause lists places where Change request need to be given in order to enhance Release 4 specification to Release 5 specification for this  work task.
Table 1: Place where Change request is given in order to refer the new procedure

3G TS
CR
Title
Remarks

25.423
556
Iur Common Transport Channel Efficiency Optimisation
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� Assume processing time in the RNC is 5 – 10 ms (results 10 – 20 ms in two RNCs) and Iur transport delay is in the same order of magnitude (results upto 20 ms round trip delay).
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