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1 Introduction

Some further modifications to the reset procedure are proposed in this paper. These modifications are needed to make sure that hyper frame numbers stay synchronised at the peer RLC entities.

2 Discussion

When two peer RLC entities detect abnormal situation at the same time, the RESET PDUs may collide. In this case, the RLC entity receives the RESET PDU in the Reset Pending state. The action of the RLC entity could be one of the following alternative methods:

Method 1) Send RESET ACK PDU and enter the “Acknowledged Data Transfer Ready” state.

Method 2) Send RESET ACK PDU and no state transition.

The figures 1,2 and 3 show sequence charts of the following cases respectively,

   - No missing message in RESET collision, 

   - Missing of RESET PDU in RESET collision and

   - Missing of RESET ACK PDU in RESET collision.
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Figure 1 No message missing
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Figure 2 Missing of the RESET PDU
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Figure 3 Missing of the RESET ACK PDU

In the current specification Method 1 is used. It has the benefit of entering the Data transfer ready state more rapidly than Method 2 does. However, Method 1 has the problem of HFN getting out-of-synch: in Figure 3 HFN is incremented once in RLC#1 and twice in RLC#2. 

Method 2 uses the principle that when a reset procedure has been initiated it can only be ended with a RESET ACK message. In the (rare) occurrence of two simultaneous resets the peer RLC entities will stay longer in Reset Pending state but the synchronisation of the hyper frame numbers is maintained.

3 Proposal

It is proposed to use Method 2 in TS 25.322. Proposed changes are shown below.
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9.1.2
Control PDUs

a)
STATUS PDU and Piggybacked STATUS PDU.


The STATUS PDU and the Piggybacked STATUS PDU are used:

-
by the receiving entity to inform the transmitting entity about missing PUs at the receiving entity;

-
by the receiving entity to inform the transmitting entity about the size of the allowed transmission window;

-
and by the transmitting entity to request the receiving entity to move the receiving window.

b)
RESET PDU

The RESET PDU is used in acknowledged mode to reset all protocol states, protocol variables and protocol timers of the peer RLC entity in order to synchronise the two peer entities. 
c)
RESET ACK PDU

The RESET ACK PDU is an acknowledgement to the RESET PDU. 

Table 9.1: RLC PDU names and descriptions

 Data Transfer Mode
PDU name
Description

Transparent 
TrD
Transparent mode data

Unacknowledged 
UMD
Sequenced unacknowledged mode data

Acknowledged 
AMD
Sequenced acknowledged mode data


STATUS
Solicited or Unsolicited Status Report


Piggybacked STATUS
Piggybacked Solicited or Unsolicited Status Report


RESET
Reset Command


RESET ACK
Reset Acknowledgement

9.2.1.6
RESET, RESET ACK PDU

The RESET PDU has a one-bit sequence number field (RSN). With the aid of this field the Receiver can define whether the received RESET PDU is transmitted by the Sender for the first time or whether it is a retransmission of a previous RESET PDU.
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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: 3 bits

This field is used to achieve octet alignment and for this purpose it is coded as 000. 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.x
Reset Sequence Number (RSN)
Length: 1 bit

This field is used to indicate the sequence number of the transmitted RESET PDU. If this RESET PDU is a retransmission of the original RESET PDU then the retransmitted RESET PDU would have the same sequence number value as the original RESET PDU. Otherwise it will have the next reset sequence number. The initial value of this field is zero.
9.3.3
State model for acknowledged mode entities

Figure 9.18 illustrates the state model for the acknowledged mode RLC entity (both transmitting and receiving). An acknowledged mode entity can be in one of following states.

9.3.3.1
Null State

In the null state the RLC entity does not exist and therefore it is not possible to transfer any data through it.

Upon reception of an CRLC-CONFIG-Req from higher layer the RLC entity is created and acknowledged data transfer ready state is entered.

9.3.3.2
Acknowledged Data Transfer Ready State

In the acknowledged data transfer ready state, acknowledged mode data can be exchanged between the entities. Upon reception of a CRLC-CONFIG-Req from higher layer the RLC entity is terminated and the null state is entered.

Upon errors in the protocol, the RLC entity sends a RESET PDU to its peer and enters the reset pending state.

Upon reception of a RESET PDU, the RLC entity resets the protocol (resets the state variables in 9.4 to their initial value and resets configurable parameters to their configured value) and responds to the peer entity with a RESET ACK PDU.

Upon reception of a RESET ACK PDU, the RLC takes no action.

9.3.3.3
Reset Pending State

In the reset pending state the entity waits for a response from its peer entity and no data can be exchanged between the entities. Upon reception of CRLC-CONFIG-Req from higher layer the RLC entity is terminated and the null state is entered.

Upon reception of a RESET ACK PDU, the RLC entity resets the protocol (resets the state variables in 9.4 to their initial value, resets configurable parameters to their configured value, increments the hyper frame number) and enters the acknowledged data transfer ready state.

Upon reception of a RESET PDU, the RLC entity resets the protocol (resets the state variables in 9.4 to their initial value, resets configurable parameters to their configured value, increments the hyper frame number), sends a RESET ACK PDU and stays in the reset pending state.
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Figure 9.18: The state model for the acknowledged mode entities when reset is performed

9.3.3.4
Local Suspend State

Upon reception of CRLC-SUSPEND-Req from higher layer (RRC) the RLC entity is suspended and the Local Suspend state is entered. In the Local Suspend state RLC shall not send a RLC-PDUs with a SN>=VT(S)+N. Upon reception of CRLC-RESUME-Req from higher layer (RRC) the RLC entity is resumed and the Data Transfer Ready state is entered.
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Figure 9.19: The state model for the acknowledged mode entities when local suspend 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.
When a reset procedure has been initiated it can only be ended upon reception of a RESET ACK PDU with the same RSN value as in the corresponding RESET PDU, i.e., a reset procedure is not interrupted by the reception of a RESET PDU from the peer entity
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. The RSN field shall indicate the sequence number of the RESET PDU. This sequence number is incremented every time a new RESET PDU is transmitted.
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. The receiver resets the state variables in 9.4 to their initial value and resets configurable parameters to their configured value. 
In the received RESET PDU the Receiver shall check the value of RSN (Reset Sequence Number) field. If the value of the RSN field is different from the RSN value in the previously received RESET PDU the Receiver shall increase the value of the HFN by one.
If the value of the RSN is equal to the RSN value in the previously received RESET PDU, (i.e. the RESET PDU is a retransmitted RESET PDU) the value of the HFN shall not be increased and only a RESET ACK PDU shall be sent to the peer RLC entity.
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. The RSN field shall always be set to the same value as in the corresponding RESET PDU.
11.4.4
Reception of the RESET ACK PDU by the sender

When the sender is in reset pending state and receives a RESET ACK PDU with the same RSN value as in the corresponding RESET PDU the Timer_RST shall be stopped and the value of the HFN shall be increased by one. The sender resets the state variables in 9.4 to their initial value and resets configurable parameters to their configured value. The sender shall enter data transfer ready state.
Upon reception of a RESET ACK PDU with a different RSN value as in the corresponding RESET PDU theRESET ACK PDU is discarded.
Upon reception of a RESET ACK PDU in data transfer ready state the RESET ACK PDU is discarded.
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. In the retransmitted RESET PDU the RSN field value shall not be incremented.
11.4.5.2
VT(RST) ( MaxRST
If VT(RST) becomes larger or equal to MaxRST the RRC layer shall be informed.
11.4.5.3 Reception of the RESET PDU by the sender

Upon reception of a RESET PDU in reset pending state the sender resets the state variables in 9.4 to their initial value, resets configurable parameters to their configured value and increments the hyper frame number. The sender shall stay in the reset pending state. The sender shall retransmit the RESET PDU and increase VT(RST) with 1. The sender can enter data transfer ready state only upon reception of a RESET ACK PDU with the same RSN value as in the corresponding RESET PDU.
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