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1
Introduction

This paper mainly includes a text proposal aiming to capture the current status on (connected mode) mobility in the E-UTRA RRC specification. In order to facilitate this, a short summary of the current status was prepared. This summary is also useful to agree which areas are of primary importance to progress next.

2
Discussion

2.1 Introduction

This document is part of an attempt to progress the main areas of the E-UTRA RRC procedural specification (System information, Radio connection management, Connected mode mobility, Measurements and security). The aim is to reflect the current status of the discussions in E-UTRA RRC.

This document includes:

· A text proposal capturing the current status, consisting of:

· A descriptive text outlining the general principles/ framework

· Specification text in the corresponding sections

· A short summary of the current status
Regarding the status of this contribution, it should be noted that:
· This document has not yet been distributed earlier (i.e. has not been subject to an e-mail review)

· It is proposed to focus the discussion on the following main open issues:

· Items already covered by the ongoing e-mail discussion on measurements:

· It is FFS which RRM UE context information is exchanged between source and target network

· New items, to be progressed during the Shanghai meeting:

· Which message/ procedure should be used for connection resumption following radio link failure i.e. do we introduce specific messages/ procedure or re-use the connection establishment ones

· How to specify the AS/ RRC information transferred between network nodes i.e. do we adopt the same approach as in UTRA?

· Items that require coordination with other groups:

· Which procedures to support for inter RAT mobility
For the issue of the connection resumption, the proposal is to adopt a similar approach as for the CR message i.e. start by assuming a different message, define the contents of the messages and depending on that consider merging. Correspondingly, in the TP a RRC RECONFIGURATION REQUEST message is introduced. This message is separate from the RRC CONNECTION REQUEST message, but may be used for other purposes in future.

RAN2 is requested to discuss these new items and conclude the proposal regarding the handling of the connection resumption message
4
Conclusion & recommendation
This paper includes:

· A text proposal aiming to capture the current status on measurements in the E-UTRA RRC specification.

· The text proposal captures the radio link failure, by introducing a RRC RECONFIGURATION REQUEST message and corresponding procedure.
RAN2 is requested to endorse this text proposal for inclusion in the E-UTRA RRC specification

5
Current status & what to capture in 36.331 (Annex)

General principles & framework

· In RRC_CONNECTED, UE mobility is network controlled

· The network may configure the UE to perform measurement reporting (possibly including the configuration of measurement gaps)

· The network may also initiate handover blindly i.e. without having received measurement information from the UE

· The backward handover procedure includes the following elements

· The source eNB initiates the procedure by issuing a handover request to  ‘prepare’ one or more target cells

· It is FFS if the target eNB generates the message used to perform the handover i.e. the message including the AS-configuration to be used in the target cell

NOTE 1
Stage 2 indicates that the source eNB generates the message. However, during the conference calls there seemed to be consensus that the target eNB generates the message

· The source eNB transparently (i.e. does not alter values/ content) forwards the handover message/ information received from the target to the UE

· It is FFS if the source attaches other information e.g. to avoid SFN reading in the target cell for the ‘end time’ of the dedicated signature?

· The source eNB performs integrity and ciphering

· The source eNB may initiate data forwarding (see U-plane handling)

· The source eNB maintains a context to enable the UE to return in case of handover failure

· The UE accesses the target cell via RACH

· No activation time is used i.e. the handover is asynchronous

· The UE applies a dedicated preamble if included in the handover command and the associated expiry time (if provided) has not expired. Otherwise the UE applies a common signature

· Regarding the configuration used in the target cell:

· The RLC context is reset

· The UE sends the handover confirm message

· After having detected RL failure, the UE may attempt to resume the RRC connection either in the source or in another cell (see RL failure). This connection resumption succeeds only if handover preparation has been performed towards the concerned cell

· It is FFS if optimisations will be specified for intra-eNB handover and/ or for inter-eNB handover ico synchronised networks

U-plane handling

· Whether data forwarding is used depends on the SAE bearer configuration
· It is up to eNB implementation to decide exactly when to start and when to stop the data forwarding

· During HO a tunnel is established for the forwarding of U-plane data from source to target eNB

· Downlink

· The source eNB selectively forwards all unacknowledged DL PDCP SDUs

· The target eNB prioritises the forwarded data for the transmissions in DL

· For radio bearers using data forwarding, the PDCP SN is maintained

· The source indicates which SN the target should assign for the next DL packet

· The UE may be configured, per radio bearer, to provide a status report indicating which DL packets it has received correctly

· Uplink

· The source eNB forwards all UL PDCP SDUs received out of sequence

· It is up to eNB implementation to provide a similar status report to the UE

NOTE
UEs are not required to delay uplink transmissions. However, the eNB controls the uplink grants and can hence avoid transmission of packets already received correctly (but not yet acknowledged)

Radio link failure
· When the UE detects RL failure, it starts a timer (say T1)

· Upon T1 expiry, the UE

· Starts a second timer (say T2)

· Starts to apply UE controlled mobility 

· Upon T2 expiry, the UE moves to idle mode

· Prior to T1 expiry, the UE can resume without explicit signalling

· After T1 expiry (phase 2):

· When the UE returns in the same cell, explicit signalling is required to resume the connection

· If the UE selects a different cell, explicit signalling is required to resume the connection 

· In case security was not activated when RL failure occurred, the UE goes through idle i.e. it does not attempt to perform this ‘explicit signalling (i.e. ‘cell update’)

· Explicit signalling/ Cell update procedure

· The UE accesses the target cell via RACH, using a common preamble

· If the eNB finds a matching UE context, the connection is resumed

· If the eNB does not have a matching UE context, the procedure is rejected. The UE will initiate connection establishment

Inter RAT handover from E-UTRA

· The handover procedure is supported for mobility to GERAN

· It is FFS if the handover procedure is supported towards UTRA

NOTE
Only differences compared to the general procedure are indicated
Cell change order from E-UTRA

· The Network Assisted Cell Change order (NACC) procedure is supported for mobility to GERAN

· It is FFS if the NACC procedure is supported towards UTRA

Inter RAT handover to E-UTRA

· It is FFS which connected mode mobility procedure(s) to support in the direction to E-UTRA (handover and/ or NACC)
Signalling details

· Information transferred from source to target eNB

· Handover request

· SAE bearer attributes/ QoS profiles

· Roaming restrictions

· AS configuration

· Security context

· UE capabilities

· Information to assist ‘connection resumption’ to a prepared cell following RL failure: Measurement identity of source cell, C-RNTI used in the source cell, MAC based on keys of source cell

> It is assumed we only need to specify the RRC information transferred

· Handover request ack

· The ‘Handover command’ (see below)

· ‘Handover command’ contents related

· New C-RNTI, dedicated pre-amble (optional), associated end time (optional) and possibly additional parameters e.g. access information/ RACH configuration, SIBs

· The radio configuration, either specified as delta compared to the configuration used in the source cell or completely

· ‘Handover complete’ contents related

· C-RNTI (needed when common pre-amble was used for initial access)

·  ‘Cell update’ contents related

· The C-RNTI used in the source cell i.e. the one in which RL failure was detected

· The identity of the source cell (i.e. the physical layer identity, used for measurement identification)

· A MAC based on keys used in the source cell

· Further details are FFS e.g. over what the MAC is computed

5
Procedures
Covering all procedures applicable for the UE, including procedure interactions and generic error handling
Editors note
Some further discussion regarding the structure/ organisation of the procedural and the message and information element specification is desirable.

5.1
General

5.1.4
Connected mode mobility

In RRC_CONNECTED, the network controls UE mobility i.e. the network decides when the UE shall move and to which cell and/ or frequency. The network triggers the handover procedure e.g. based on radio conditions, load. To facilitate this, the network may configure the UE to perform measurement reporting (possibly including the configuration of measurement gaps). The network may also initiate handover blindly i.e. without having received measurement information from the UE.
Before sending the handover command to the UE, the source eNB prepares one or more target cells. It is FFS if the target eNB generates the message used to perform the handover i.e. the message including the AS-configuration to be used in the target cell. The source eNB transparently (i.e. does not alter values/ content) forwards the handover message/ information received from the target to the UE. It is FFS if the source attaches other information e.g. to avoid SFN reading in the target cell for the ‘end time’ of the dedicated signature. When appropriate, the source eNB may initiate data forwarding for (a subset of) the radio bearers.
Editors note
Stage 2 indicates that the source eNB generates the message. However, during the conference calls there seemed to be consensus that the target eNB generates the message

After receiving the handover command, the UE attempts to access the target cell at the first available RACH occasion i.e. the handover is asynchronous. It is FFS if optimisations will be specified for intra-eNB handover and/ or for inter-eNB handover ico synchronised networks. Upon successful completion of the handover, the UE sends a handover confirmation.
After having detected radio link failure, the UE may attempt to resume the RRC connection either in the source or in another cell (see RL failure). This connection resumption succeeds only if handover preparation has been performed towards the concerned cell

5.2
High level procedures

Editors note
The structure of this section is an initial starting point that may further evolve during the specification process.

<Cut until the next modified section>

5.2.x
‘Connection reconfiguration request’

Editors note
The specification text is to a large extend similar to the one for the connection request. However, it is currently assumed that these procedure should not be merged
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Figure 5.2.4-1: RRC connection reconfiguration, successful
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Figure 5.2.4-2: RRC connection reconfiguration, failure
5.2.x.1
General

The purpose of this procedure is to request a reconfiguration of the RRC connection. In response to this procedure, E-UTRAN may reconfigure the RRC connection by means of the RRC connection reconfiguration procedure.

A UE in RRC_CONNECTED may initiate the procedure after having detected radio link failure in order to continue the RRC connection either in the current or in another cell. The connection continuation succeeds only if the concerned cell is prepared.

5.2.x.2
Initiation

The UE initiates the procedure when one of the following conditions is met:

1> After detection radio link failure, in accordance with the actions specified in 5.5.y
Prior to initiating the connection reconfiguration request procedure, the UE performs the initial access procedure as specified in [TS 36.321, clause x.y.z].

Upon initiation of the procedure, the UE shall:

1>
Set counter V301 to 1; and

1> Initialise variable(s) XXX (FFS)

1>
Initiate transmission of the RRC RECONFIGURATION REQUEST message in accordance with 5.2.x.3;

1> Start a timer T301 when the lower layers indicate success to transmit the message

The UE behaviour upon failure to transmit the message is FFS.

5.2.x.3
Actions related to transmission of RRC RECONFIGURATION REQUEST message

The UE shall set the contents of RRC RECONFIGURATION REQUEST message as follows:

1>
Include the "UE identity";

Editors note
Further clarification regarding the setting of the UE identity may need to be included in case there would be different options to set this IE. In the case of connection continuation following radio link failure, the UE shall include the C-RNTI used in the cell where radio link failure was detected + physical layer identity of that cell.
1> Set the IE “Cause” as follows:

2> to ‘Connection continuation’ in case the procedure is used to continue the RRC connection after having detected radio link failure;

The UE shall submit the RRC RECONFIGURATION REQUEST message to lower layers for transmission on the uplink CCCH.

5.2.x.4
Cell re-selection or T301 timeout

The UE shall:

1>
if cell re-selection occurs while timer T301 is running or
1> if timer T301 expires:
2> perform the RRC connection request retry procedure as specified in 5.2.x.5;

5.2.x.5
RRC reconfiguration request retry
The UE shall:

1>
if V301 is equal to or smaller than N301:

2>
transmit a new RRC RECONFIGURATION REQUEST message in accordance with 5.2.x.3;

2>
increment counter V301;

2>
restart timer T301 when the MAC layer indicates success to transmit the message.

1>
Otherwise:

2>
consider the procedure to be unsuccessful;

5.2.x.6
RRC reconfiguration request failure
Upon receiving the RRC RECONFIGURATION FAILURE message, the UE shall:

1>
if the ‘Failure cause’ is set to "Unknown UE":
2> move to RRC_IDLE and perform the actions related to this state changes in accordance with 5.5.1;
2>
perform the RRC connection request procedure in accordance with 5.2.4;
5.3
Elementary procedures

<Cut until the next modified section>

5.3.2
Radio resource configuration

5.3.2.1
Introduction

To be specified

5.3.2.2
Initial setup of a radio resource configuration

To be specified

5.3.2.3
Modification of a radio resource configuration

To be specified

5.3.5
Handover

Editors note
This elementary procedure covers aspects specifically related to eNB re-location.

Editors note
It has been agreed that no start time is signalled indicating from when the dedicated preambles in the target cell are allocated (i.e. the E-UTRA shall ensure they are available when required). Furthermore, it has been agreed that it is optional to send an end time indicating until when the dedicated preambles in the target cell are allocated. It has also been agreed that upon handover the E-UTRA may either perform a reconfiguration (i.e. indicate the delta compared to the configuration used in the source cell) or an establishment (i.e. indicate all configuration parameters).

5.3.5.1
Introduction

To be specified

5.3.5.2
Reception of a handover command
The UE shall:

1>
if the radio configuration to be used in the target cell is specified as a delta to the one used in the serving cell (signalling details are FFS):
2> act upon the received radio configuration, excluding the physical layer configuration, in accordance with 5.3.2, as specified for the case of a ‘modification’;
2> act upon the received physical layer configuration in accordance with 5.3.2.3.
1>
otherwise:
2> act upon the received radio configuration in accordance with 5.3.2.2.
1> reset the RLC and MAC state machines;
1>
if no dedicated preamble was provided (signalling details are FFS) OR
1> if a dedicated preamble expiry time was provided and the indicated expiry time has elapsed (signalling details are FFS):
2> perform the initial access procedure as specified in [TS 36.321, clause x.y.z], using a randomly selected common preamble;

1>
otherwise::
2> perform the initial access procedure as specified in [TS 36.321, clause x.y.z], using the indicated dedicated preambles;

To be completed
Editors note
E.g. further details regarding the UE behaviour w.r.t. status reporting (mainly referencing) and/ or re-transmission of unacknowledged packets may need to be added.

5.3.5.3
Sending of a handover confirmation
To be specified
5.3.5.4
Handover failure

The source eNB maintains a context to enable the UE to return in case of handover failure

5.4
Procedure interactions

5.5
General procedures

5.5.1
Actions within and upon changing state (FFS)

Editors note
This section may be used to provide an overview of the UE actions within RRC_IDLE and RRC_CONNECTED as well as any specific handling performed upon moving from one state to the other

5.5.x
Detection of radio link failure

The criteria for detecting radio link failure are FFS.

In case the UE detects radio link failure, the UE performs the actions as specified in 5.5.y.
5.5.y
Actions upon detecting radio link failure

5.5.y.1
Initiation

Upon initiation of the procedure, the UE shall:

1> Start a timer T310;
5.5.y.1
Re-entry of service area while T310 is running

Upon re-entry of the service area while T310 was running, the UE shall:

1> Stop timer T310;
Editors note
In this case, the UE can resume without explicit signalling

5.5.y.2
T310 expiry
Upon T310 expiry, the UE shall:

1> Start a timer T311;
1> Perform the cell selection process as specified in xxx;
Editors note
For selecting the cell, we may be able to refer to a procedure specified in 36.304.
5.5.y.3
Re-entry of service area while T311 is running

Upon re-entry of the service area while T311 was running, the UE shall:

1> If the UE returns to the same cell as where it detected radio link failure:
2> Initiate the Connection reconfiguration request procedure as specified in 5.2.x;
1> Otherwise:

2> Initiate the Connection reconfiguration request procedure as specified in 5.2.x;
5.5.y.4
T311 expiry

Upon T311 expiry, the UE shall:

1> Enter idle mode;
5.6
Generic actions on receipt and absence of an information element

5.6.x
Connected mode mobility related information elements

To be specified (i.e. details regarding the UE action upon receiving specific security IEs).

5.7
Generic error handling

6
Protocol data units, formats and parameters

<Cut until the next modified section>

6.2.6
RRC CONNECTION RECONFIGURATION COMPLETE

Description: confirmation of the (partially) successful completion of a connection  reconfiguration


RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

- UE radio capabilities (FFS)

6.2.x
RRC CONNECTION RECONFIGURATION REQUEST
Description: confirmation of the (partially) successful completion of a connection  reconfiguration


RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

- UE identity (C-RNTI used in the cell where radio link failure was detected + physical layer identity of that cell)
- Integrity check information (MAC based on the keys of the cell where radio link failure was detected)
- Cause

It if FFS if additional information needs to be included e.g. if the UE identity is sufficiently unique to perform contention resolution.
6.2.7
RRC CONNECTION REQUEST

Description: Request to establish an RRC connection, aiming to trigger RRC CONNECTION RECONFIGURATION. May include measurement results


RLC-SAP: TM


Logical channel: CCCH


Direction: UE -> E-UTRAN

High level message contents:

- Initial UE identity

- Selected PLMN identity

- NAS integrity check information

- UE radio capabilities (FFS)
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