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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 Separation of resource reservation and radio link activation 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: "Separation of resource reservation and radio link activation "
 RP-010487, submitted at TSG RAN#11.
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

As indicated in [1], this worktask aims at introducing the possibility to have dedicated resources reserved in UTRAN without transmitting energy on the corresponding radio link(s). Furthermore, a separate mechanism for activating and deactivating radio transmission related to the reserved resources shall be introduced. The study of this mechanism shall also consider the possibility to reserve resources without allocating them to a particular UE. In this case, the actual allocation of the reserved resources to a particular UE would be delayed until the activation of the radio transmission.
The separation will enable the following optimisations in UTRAN:

· Delayed activation of a radio link at soft handover for high bit rate users, thus avoiding a potential handover problem;
· Quicker channel type switching back to Cell_DCH;
· Quicker radio link additions of radio links that recently were part of the active set;
· Benefit from statistical multiplexing at RRM level (by reserving resources on a given cell based on HO probability laws, Busy Hour Call Attempts statistics,…);
The different optimisations are described in more detail in section 6.
4 Requirements

The following requirements are identified:

1. It shall be possible for the SRNC to request the establishment of RL’s as normal, but without the activation of the transmitter for the Uu interface.

2. It shall be possible for the SRNC to command transmission of a certain RL on the Uu to be switched on at a certain CFN. This to enable synchronised activation over multiple RL’s and synchronised activation between UTRAN and UE.

3. It shall be possible for the SRNC to command transmission of a certain RL on the Uu to be switched on immediately. This to enable fast activation.

4. It shall be possible for the SRNC to command transmission of a certain RL on the Uu to be switched off at a certain CFN. This to enable synchronised de-activation over multiple RL’s and synchronised activation between UTRAN and UE.

5. It shall be possible for the SRNC to command transmission of a certain RL on the Uu to be switched off immediately. This to enable fast de-activation.

6. When the SRNC commands transmission of a certain RL on the Uu to be switched on, it shall be possible for the SRNC to set an initial DL power level. 

7. It should be possible for the CRNC to request from a Node B the establishment of RL(s) without actually allocating them to a specific UE.

8. It should be possible to have non-activated reserved resources not allocated to any UE.

9. All the defined mechanisms shall be transparent from a Uu point of view.

5 RAN3 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 Avoiding potential handover problem

5.2.1 Problem

Currently the Node-B is not aware of when a UE is going to attempt to obtain sync to a Radio Link in the downlink. In general, first the new RL is established in the UTRAN, and if this phase is passed successfully, the UE is informed about a new RL and requested to add it to it’s active set. This scenario is shown in figure 1.
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Figure 1: Current RL addition example sequence for soft handover

During the period indicated with the big arrow,  the UE will experience an increased interference level due to the transmission on the new RL, since the RL is not yet part of the active set. Especially in cases where the UE already had a problem with the quality of the radio connection, the additional interference might deteriorate the situation and in the worst case make the receipt of the RRC Active-Set-Update message impossible.

5.2.2 Proposed solution

The proposed solution is to start the transmission on the new RL as late as possible, meaning just before the UE will start to attempt to receive it possibly even after transmission of the RRC Active-Set -Update message. Especially in those cases where an activation time is indicated in the RRC Active-Set -Update message, the UTRAN will be in detail aware of when the UE will really start to attempt to obtain sync on the new RL. DL transmission from the Node-B only needs to start at that CFN. In order to obtain this solution, 2 modifications to the current protocol are proposed:

1. Add a flag in the NBAP/RNSAP RL-Setup and RL-Addition, which indicates if DL transmission should start immediately or only when a separate activation command is received. The separate command could be provided with the NBAP/RNSAP DL-Power-Request message, which enables a one-shot activation without a separate response message.

2. Add a CFN in the NBAP/RNSAP RL-Setup and RL-Addition, indicating at which CFN the transmission of the RL should really start.

Both approaches are shown figures 2 and 3.
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Figure 2: Use of separate TX activation
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Figure 3: Use of CFN activation

In both cases, the DL transmission only starts at the “Tx-arrow. Due to the late start, the interference problem is reduced/removed.

Note 1:
The DL-Power-Req message is extended with 2 new IE’s as shown in figure 2. Note that allthough the Node-B has switched off the Tx power, it still maintains the power level knowledge, taking into account DL power balancing commands or innerloop adjustments.

5.3 Quicker channel switching

5.3.1 Problem

When establishing a dedicated RL, a lot of resources have to be reserved in the UTRAN. If we e.g. talk about a new RL in the DRNS, with a speech call, the following resources need to be allocated:

1) Application level resource reservations in DRNC

2) Application level resource reservations in Node-B

3) Transport bearer for signalling bearer over Iur

4) Transport bearer for signalling bearer over Iub

5) Transport bearer for speech data bearer over Iur

6) Transport bearer for speech data bearer over Iub

1 & 2 are established with the RL setup procedure in this example. Reservations 3 – 6 are made with ALCAP signalling. This is shown in the following figure:
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Figure 4: Signalling for RL-Setup (CCH to DCH switching)

Note that the ALCAP signalling was absent in the previous figures.

Also in the case when switching between common and dedicated channel state, this is the signalling that needs to take place. It is clear that this signalling will delay fast channel switching between common and dedicated channel state.

5.3.2 Proposed solution

Based on what is described in section 3.2.2, the solution is quite simple. The first time when a UE switches from DCH to CCH state, the resources in the UTRAN are not deleted. In stead only the DL TX is switched off. 

When the UE moves from CCH to DCH again, the only thing that is needed is switching on the DL TX power.
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Figure 5: One-shot DL transmit power de-activation/activation

Comparing the one-shot activation in figure 5 with the large number of messages required in figure 4, it should be clear that a delay decrease can be obtained.

5.4 Quicker RL additions of RLs recently in the active set

This optimisation should not result in any additional protocol requirements, and is therefore not discussed in more detail. The scenario will be very similar to the scenario in figure 5.

5.5 Resource Reservation without allocation to a specific UE

FFS

5.6 Backward compatibility

Backward compatibility shall be ensured by using the correct setting of the criticality. The following settings are proposed:

Effected messages
New IEs
Criticality
Presence
Comment

NBAP RL-Setup-Req

NBAP RL-Addition-Req

RNSAP RL-Setup-Req

RNSAP RL-Addition-Req
- DL TX activation flag

- CFN
Ignore and Notify Ignore
O

O
Note 1

NBAP DL-Power-Req

RNSAP DL-Power-Req
- DL TX activation flag

- CFN

- Initial DL TX Power

- Propagation delay
Ignore 

Ignore

Ignore

Ignore
O

O

O

O
Note 2

All new IE’s are signalled per RL.

(1):  If the SRNC/CRNC ever wants to use the DL-Power-Req message to activate/de-activate the DL transmission, it shall include the DL TX activation flag in the RL-Setup/RL-Addition with an appropriate setting. The CRNC/Node-B will inform the SRNC/CRNC about the understanding of this IE due to the criticality setting “Ignore and Notify”. For the case in which the IE is understood but the function is not supported, a separate indicator shall be included in the RL-SETUP/ADD-RESP messages.

(2): The Initial DL TX Power shall be included when the DL TX activation flag is set to “on” and the UE is not  using dedicated channels yet.

5.7 Open issues

The following open issues are identified:

1. Detailed user plane impact: are the transport bearers still considered synchronised during de-activation of the Uu Tx ?

2. Shall the possibility of having non-activated reserved resources not allocated to a specific UE also be offered to the SRNC over Iur ?

6 Agreements

The following conclusions were agreed:

1. …..

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






8 Project Plan

8.1 Schedule

Date
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Dec 2001
TSG RAN #14
 RAN  Approval

 - TR approved 
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8.2 Work Task Status


Planned Date
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Status
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