3GPP TSG-RAN WG2 Meeting #60
R2-075113
Jeju, South Korea
R2-073899
5 - 9 November 2007

Agenda item:

5.1.2.8
Source:

Nokia Corporation, Nokia Siemens Networks

Title:

RLC reset procedure
Document for:

Discussion and Decision

1
Introduction

An RLC reset procedure was already present in the UTRA and the basics of the procedure are still valid in the E-UTRA. Therefore, the design of the algorithm follows the same principles. 

2
The procedure description
The reset procedure needs to be triggered

-
at an inter-eNB handover

-
when the SDU discard procedure fails

-
when there is an unspecified or unforeseen internal error in the RLC

The outline of the reset procedure in other cases than the handover is this:

-
all PDU transmission is suspended except the messages belonging to the reset procedure, i.e. the RESET C-PDU and the RESET ACKNOWLEDGEMENT C-PDU

-
all RLC status variables are reset to their initial values, so also the reception and transmission buffers are cleared

-
all timers are stopped

-
the RESET C-PDU is transmitted to the peer RLC

-
a timer is started to detect the loss of this message

-
when the peer RLC receives this message, it resets also all status variables and stops all the timers

-
the peer RLC transmits the RESET ACKNOWLEDGEMENT C-PDU to the initiating RLC

-
when the initiating RLC receives this message, it stops the timer and resumes the normal operation

In principle, it is possible that the reset procedure is triggered simultaneously at both ends of the link, so the reception of the RESET C-PDU and the transmission of the RESET ACKNOWLEDGEMENT C-PDU must be possible although the reset procedure has been started. The end result is that the reset procedure is executed in its completeness at both ends.

The reset procedure in the inter-eNB handover is triggered by the RRC at both ends of the link. Therefore, the complete procedure described above is not needed, because the C-PDUs need not be transmitted. It is sufficient to reset the state variables and stop the timers. The normal operation can be resumed after this immediately.

The reset C-PDUs must not be concatenated with other RLC PDUs in the MAC to guarantee a robust operation.

The reset procedure should be applied to all logical channels simultaneously. The logical channel identifier in the control messages has thus no meaning. Any present logical channel identified can be used in the transmission and it should be ignored in the reception.

The reset procedure in the eNB is usually implicit in handovers, as a new eNB RLC entity is created to the target eNB and the old is deleted. However, there are plans to use a dummy handover back to the same channel for changing the ciphering keys on the fly, so the reset procedure for handovers must probably be defined for the eNB as well.
3
Conclusion

The reset procedure in E-UTRAN is needed in inter-eNB handovers and in error situations. The procedure described above is proposed to the TS 36.322 according to the text proposal below.
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5.4
Reset procedures

Editor’s note: Whether reset procedures are applicable to TM data transfer, UM data transfer and/or AM data transfer is FFS.

Triggers to initiate reset include:

· Inter eNB handover.
· Internal error in the RLC layer
· Failure in the SDU discard procedure
When the reset procedure is triggered:

· All state variables are reset to their initial values according to subclause 7.1.
· All timers except Timer_RST are stopped
· If the trigger was not inter eNB handover

-
The RESET C-PDU is transmitted to the peer RLC

-
Timer Timer_RST is started

When the timer Timer_RST is active:

· All data PDU transmission is suspended
· All received PDUs other than RESET C-PDU and RESET ACKNOWLEDGEMENT C-PDU are discarded
When the RESET ACKNOWLEDGEMENT C-PDU is received:

· All suspended PDU transmission and reception are resumed

· Timer Timer_RST is stopped
When the RESET C-PDU is received and the timer Timer_RST is active:

· A RESET ACKNOWLEDGEMENT C-PDU is transmitted to the peer RLC

When the RESET C-PDU is received and the timer Timer_RST is not active:

· A RESET ACKNOWLEDGEMENT C-PDU is transmitted to the peer RLC

· All state variables are reset to their initial values according to subclause 7.1.

· All timers except Timer_RST are stopped
If the timer Timer_RST expires:

· The reset procedure is started from the beginning

The RESET C-PDU and the RESET ACKNOWLEDGEMENT C-PDU shall not be concatenated with other RLC PDUs. The reset procedure shall be applied to all logical channels simultaneously and the logical channel identifier shall be set to any present logical channel in the transmission and is shall be ignored upon reception.
Editor’s note: It is intended to specify details regarding reset triggers, actions at reset and signalling between peer RLC entities for reset (it is FFS if this is needed) in this section.

Editor’s note: Currently, the term “Reset” is used to cover both what is termed as “Re-establishment” and “Reset” in Release 6 RLC. But as in Release 6 RLC, “Re-establishment” should be distinguished from “Reset” (the need for Release 6 RLC like “Reset” is FFS), and should be corrected in the future. Reset of RLC due to inter eNB handover should be considered as “Re-establishment”.
7
Variables, constants and timers
7.1
State variables

The state variables defined in this subclause are normative.

The RLC shall maintain the following state variables in the Sender:
a) VT(S) - Send state variable
This state variable is maintained by each transmitting UM RLC entity and the transmitting side of each AM RLC entity. It holds the value of the SN to be assigned for the next newly generated UMD PDU or AMD PDU. This state variable is initially set to 0.

f) VT(RST) - Reset state variable.

This state variable is used to count the number of times a RESET PDU is scheduled to be transmitted before the reset procedure is completed. VT(RST) shall be incremented by 1 according to subclause 5.4. VT(RST) shall only be reset upon the reception of a RESET ACK C-PDU, i.e. VT(RST) shall not be reset when an RLC reset initiated by the peer RLC entity occurs. This variable is initially set to 0.

The RLC shall maintain the following state variables in the Receiver:

a) VR(R) – Receive State variable
This state variable is maintained by the receiving side of each AM RLC entity. It holds the SN following the highest SN of any received AMD PDU except the discarded ones. The status variable indicates the lower edge of the receiving/reordering window. This state variable is initially set to 0.

c) VR(MR) – Maximum acceptable Receive state variable
This state variable is maintained by the receiving side of each AM RLC entity. It holds the value of the higher edge of the receiving/reordering window. This state variable equals VR(R) + Combined_Window_Size.

The value range is 0 to [2^(SN field length) – 1] for these state variables. When their value exceeds [2^(SN field length) – 1] due to any update operation described in sub clause 5, then a modulus operation shall be performed with the modulus base being [2^(SN field length)].

7.2
Constants

a) Configured_Window_Size

This protocol parameter is used by the transmitting side of AM RLC entity to calculate VT(MS) from VT(A), and is used by the receiving side of each AM RLC entity to calculate VR(MR) from VR(R).

d) MaxRST.

The maximum number of transmissions of a RESET PDU is equal to MaxRST – 1. This protocol parameter represents the upper limit for state variable VT(RST). When VT(RST) equals the value MaxRST, unrecoverable error shall be indicated to upper layers.

7.3
Timers

b) Timer_RST.

This timer is meant to handle the loss of a RESET C-PDU by the peer entity, or the loss of a RESET ACK C-PDU from the peer entity. The value of the timer is signalled by upper layers. This timer shall be started (or restarted) when a RESET PDU is submitted to lower layer. Timer_RST shall only be stopped upon reception of a RESET ACK C-PDU. If this timer expires, the RESET PDU shall be retransmitted.

Editor’s note: It is intended to specify necessary details in this section as discussions proceed, but it is foreseen that at least discussions regarding transmit/reordering window state variables, polling/STATUS reporting related state variables, polling/STATU reporting/reordering/SDU discard related timers are needed.
