
TSG-RAN Working Group 2 meeting#10                                TSGR2#10(00)0109
San Diego, CA, USA 17- 21 January 2000
Agenda Item:
7.8
Source: 
NTT DoCoMo

Title: 
Proposed CR on modification of RESET/RESET ACK PDU
Document for:
Decision

___________________________________________________________________________________________

1 Introduction

This contribution proposes to add the HFN in the RESET PDU and the RESET ACK PDU.

2 Discussion 

The HFN for AM RLC and UM RLC is incremented at each RLC SN cycle. When the RLC entity sends the AMD PDU that SN = 0 to the peer RLC entity, it increments the HFN. If the AMD PDU cannot be received by the peer RLC entity within the MaxDAT times, the reset procedure will be initiated. At this moment, the peer RLC entity does not know the new HFN. Furthermore since the HFNs are not initialised by the reset procedure, the inconsistency of the HFN will occur after the reset procedure. Fig.1 shows the example sequence when the inconsistency of the HFN occurs.

To solve this problem, it is necessary to synchronise the HFN between the two peer RLC entities by indicating the latest HFN to the peer RLC entity with RESET PDU and RESET ACK PDU. So, it is proposed to add the HFN in RESET PDU and RESET ACK PDU. Fig.2 shows the example sequence in case synchronisation of the HFN is performed.
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Fig.1 Example flow sequence inconsistency of the HFN occurs
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Fig.2 Example sequence in case synchronisation of the HFN is performed

3 Proposed changes to RLC specification

The following pages show the proposed CR to TS25.322 v.3.1.2 [1].
4 References
[1] TS25.322 v.3.1.2: RLC protocol specification
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3
Abbreviations

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

ARQ
Automatic Repeat Request

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

C-
Control-

CC
Call Control

CCCH
Common Control Channel

CCH
Control Channel

CCTrCH
Coded Composite Transport Channel

CN
Core Network

CRC
Cyclic Redundancy Check

DC
Dedicated Control (SAP)

DCCH
Dedicated Control Channel

DCH
Dedicated Channel

DL
Downlink

DSCH
Downlink Shared Channel

DTCH
Dedicated Traffic Channel

FACH 
Forward Link Access Channel

FCS
Frame Check Sequence

FDD
Frequency Division Duplex

GC
General Control (SAP)
HFN
Hyper Frame Number
HO
Handover

ITU
International Telecommunication Union

kbps
kilo-bits per second

L1
Layer 1 (physical layer)

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

MAC
Medium Access Control

MS
Mobile Station

MM
Mobility Management

Nt
Notification (SAP)

PCCH
Paging Control Channel

PCH 
Paging Channel

PDU
Protocol Data Unit

PU 
Payload Unit
PHY
Physical layer

PhyCH
Physical Channels

RACH
Random Access Channel

RLC
Radio Link Control 

RNTI
Radio Network Temporary Identity

RRC
Radio Resource Control

SAP
Service Access Point

SCCH
Synchronisation Control Channel

SCH
Synchronisation Channel

SDU
Service Data Unit

SHCCH
Shared Channel Control Channel

TCH
Traffic Channel

TDD
Time Division Duplex

TFI
Transport Format Indicator

TFCI
Transport Format Combination Indicator

TPC
Transmit Power Control

U-
User-

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunications System

URA
UTRAN Registration Area

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
9.2.1.6
RESET, RESET ACK PDU

The RESET, RESET ACK PDUs are octet-aligned.
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Figure 9.6: RESET, RESET ACK PDU

9.2.2
Parameters

If not otherwise mentioned in the definition of each field then the bits in the parameters shall be interpreted as follows: The left most bit string is the most significant and the right most bit is the least significant bit.

9.2.2.1
D/C field

Length: 1bit

The D/C field indicates the type of an acknowledged mode PDU. It can be either data or control PDU. 

Bit
Description

0
Control PDU

1
Acknowledged mode data PDU

9.2.2.2
PDU Type

Length: 3 bit

The PDU type field indicates the Control PDU type

Bit
PDU Type

000
STATUS

001
RESET

010
RESET ACK

9.2.2.3
Sequence Number (SN)

This field indicates the sequence number of the payload unit. If header compression is applied the sequence number of the first PU in the PDU is indicated. Otherwise a sequence number is indicated separately for each PU in the extended header.

PDU type
Length
Notes

AMD PDU
12 bits
Used for retransmission and reassembly

UMD PDU
7 bits
Used for reassembly

9.2.2.4
Polling bit (P)

Length: 1bit

This field is used to request a status report (STATUS PDU) from the receiver RLC.

Bit
Description

0
 Status report not requested

1
Request a status report

9.2.2.5
Extension bit (E)

Length: 1bit

This bit indicates if the next octet will be a length indicator and E bit.
Bit
Description

0
The next field is data

1
The next field is Length Indicator and E bit

9.2.2.6
Reserved (R)

Length: 1 bits

This field is used to achieve octet alignment and for this purpose it is coded as 0. Other functions of it are left for future releases.

9.2.2.7
Header Extension Type (HE)

Length: 2 bits

This two-bit field indicates the format of the extended header.

Value
Description

00
The succeeding octet contains data

01
The succeeding octet contains a 7bit length indicator and E bit

10
The succeeding octet contains a 15bit length indicator and E bit

11
Reserved (PDUs with this coding will be discarded by this version of the protocol).

9.2.2.8
Hyper Frame Number (HFN)

Length: 20 bits

This field is used to synchronise the HFN between the two peer entities when reset procedure is performed.
11.4
RLC reset procedure

11.4.1
Purpose

The RLC reset procedure is used to reset two RLC peer entities, which are operating in acknowledged mode. Figure 11.4 below illustrates the elementary procedure for a RLC reset. The sender can be either the UE or the network and the receiver is either the network or the UE.
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Figure 11.4: RLC reset procedure

11.4.2
Initiation

The procedure shall be initiated when a protocol error occurs.

The sender sends the RESET PDU when it is in data transfer ready state and enters reset pending state. The sender shall start the timer Timer_RST and increase VT(RST) with 1. The RESET PDU shall be transmitted on the DCCH logical channel if the sender is located in the control plane and on the DTCH if it is located in the user plane.

The RESET PDU has higher priority than data PDUs.

11.4.2.1
RESET PDU contents to set

The size of the RESET PDU shall be equal to one of the allowed PDU sizes. When the reset procedure is initiated, the HFN used on the transmitting side shall be set in the RESET PDU.
11.4.3
Reception of the RESET PDU by the receiver

Upon reception of a RESET PDU the receiver shall respond with a RESET ACK PDU and update the HFN on the receiving side with the received one.

The RESET ACK PDU shall be transmitted on the DCCH logical channel if the sender is located in the control plane and on the DTCH if it is located in the user plane.

The RESET ACK PDU has higher priority than data PDUs.

11.4.3.1
RESET ACK PDU contents to set

The size of the RESET ACK PDU shall be equal to one of the allowed PDU sizes. When the RESET PDU is received,  the HFN used on the transmitting side shall be set in the RESET ACK PDU.
11.4.4
Reception of the RESET ACK PDU by the sender

Upon reception of a RESET ACK the Timer_RST shall be stopped and VT(RST) shall be reset. The HFN on the receiving side shall be updated with the received one. The sender shall enter data transfer ready state.

11.4.5
Abnormal cases

11.4.5.1
Timer_RST timeout

Upon expiry of Timer_RST the sender shall retransmit the RESET PDU and increase VT(RST) with 1.

11.4.5.2
VT(RST) ( MaxRST
If VT(RST) becomes larger or equal to MaxRST the RRC layer shall be informed.
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