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1 Introduction

This contribution proposes to move the toolbox functions from section 9.8 to section 11 in 25.322 [1]. The three toolbox functions, send STATUS PDU every X SDU, every X PU and when X% of receiving window has been reached, are proposed to be removed, since we can not see the need of them. Also the plausibility check function is proposed to be removed since it basically can be achieved by a STATUS PDU prohibit timer. Another reason is that it could be complex to implement for high data rate services, i.e. it requires a lot of timers. SDU discard has been added as trigger for sending a STATUS PDU.

In order to achieve a more network controlled retransmission protocol some of the toolbox functions that are always present are proposed to be network controlled.

Further, a proposal of timers, parameters and state variables that are needed to support the toolbox is given.

2 Changes to section 11 in 25.322

The following subsections propose changes to section 11 in 25.322 [1]. Subsection 2.1.1-2.1.4 only proposes editorial and all ready agreed changes to section 11.1-11.4 in 25.322.

2.1 Elementary procedures

2.1.1 Transparent mode data transfer procedure

The transparent mode data transfer procedure is used for transferring of data between two RLC peer entities, which are operating in transparent mode. The procedure may be initiated either by the UE or by the UTRAN. Figure 2‑1 below illustrates the elementary procedure for transparent mode data transfer.
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Figure 2‑1. Transparent mode data transfer procedure.

The UTRAN/UE sends one or several Tr PDUs in one transmission time interval on one of the logical channels DTCH, CCCH, BCCH, PCCH or SCCH to the UE/UTRAN. The number of Tr PDUs depends on the rate of the logical channel and the type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (CCCH/BCCH/PCCH,SCCH). The Tr PDU includes a complete or a segment of a SDU. The size of the Tr PDU is signalled by RRC.
[Note: There is no PDU specified for transparent mode data transfer in section 9]

2.1.2 Unacknowledged mode data transfer procedure

The unacknowledged mode data transfer procedure is used for transferring of data between two RLC peer entities, which are operating in unacknowledged mode. The procedure may be initiated either by the UE or by the UTRAN. Figure 2‑2below illustrates the elementary procedure for unacknowledged mode data transfer.
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Figure 2‑2. Unacknowledged mode data transfer procedure.

The UTRAN/UE sends one or several UMD PDUs in one transmission time interval on one of the logical channels DTCH, DCCH, CCCH, BCCH or PCCH to the UTRAN/UE. The number of UMD PDUs depends on the rate of the logical channel and the type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (DCCH/CCCH/BCCH/PCCH). The UMD PDU includes a segment of one or several SDUs. It also includes a sequence number and one or several length indicator fields. The size of the UMD PDU is signalled by RRC.
2.1.3 Acknowledged mode data transfer procedure

The acknowledged mode data transfer procedure is used for transferring of data between two RLC peer entities, which are operating in acknowledged mode. The procedure may be initiated either by the UE or by the UTRAN. Figure 2‑3 below illustrates the elementary procedure for acknowledged mode data transfer.




[image: image6.wmf]DTCH/DCCH: AMD PDU

UTRAN/UE

UE/UTRAN


Figure 2‑3. Acknowledged mode data transfer procedure.

The UTRAN/UE sends one or several AMD PDUs in one transmission time interval on either the DTCH or the DCCH logical channel to the receiver UE/UTRAN. The number of AMD PDUs depends on the rate of the logical channel and the type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (DCCH). The AMD PDU includes a segment of one or several SDUs. It also includes a D/C field (which indicates that it is data PDU), a sequence number, polling bit, header extension bit and one or several length indicator fields. The size of the AMD PDU is signalled by RRC.
2.1.4 RLC reset procedure

The RLC reset procedure is used to reset two RLC peer entities, which are operating in acknowledged mode. It is triggered when a protocol error occurs in RLC and it may be initiated either by the UE or by the UTRAN. Figure 2‑4 below illustrates the elementary procedure for a RLC reset.
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Figure 2‑4. RLC reset procedure.

The UTRAN/UE sends a RESET PDU on a DTCH or a DCCH logical channel to the receiver UE/UTRAN. The type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (DCCH). The RESET PDU includes the RLC parameters needed to perform the reset.

Upon reception of the RESET PDU, the receiver responds with a RESET ACK PDU.

2.1.5 STATUS PDU transfer procedure

The STATUS PDU transfer procedure is used for transferring of status information between two RLC peer entities, which are operating in acknowledged mode. The procedure may be initiated either by the UE or by the UTRAN. Figure 2‑5 below illustrates the elementary procedure for STATUS PDU transfer procedure.
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Figure 2‑5. STATUS PDU transfer procedure.

 There are several triggers of this procedure, see section 2.1.5.1.The originator UTRAN/UE sends STATUS PDUs on either the DTCH or the DCCH logical channel to the receiver UE/UTRAN. The type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (DCCH).  The STATUS PDU includes D/C field, PDU type field and one or several SUFIs. This procedure may trigger retransmission of lost PU.
The receiver of the STATUS PDU may react in several ways, which are described in section 2.1.5.2.
2.1.5.1 Triggers of the STATUS report procedure
The status report procedure can be triggered in many different ways. Some triggers are always used and some are controlled by the network. RRC signals during setup of the RLC entity which, network controlled triggers that should be used. Table 2‑1 below summerizes the triggers of the STATUS report procedure. 

Table 2‑1 List of triggers of the STATUS report procedure.

Trigger
Presence

Reception of poll.
Always

EPC
Network controlled

Detection of missing PU(s).
Network controlled

Timer based.
Network controlled

STATUS PDU prohibit 
Network controlled

SDU discard
Network controlled

· Reception of poll

The receiving side sends a STATUS PDU, which at least contains information about received and known missing PUs within the receiving window, to the peer entity upon reception of a poll. The STATUS PDU should be transmitted immediately, except when the EPC or EPC timer is running. This trigger should always be present.

· EPC

The EPC is started when a STATUS PDU, which at least contains information about received and known missing PUs within the receiving window, is transmitted to the peer entity. If not all PUs requested for retransmission have been received before the EPC has expired a new STATUS PDU, which at least contains information about all received and all known missing PUs within the receiving window, is transmitted to the peer entity. A more detailed description of the EPC mechanism is given in section 9.7.3. The network controls if this trigger should be used.
· Detection of missing PU(s)

The receiving side sends a STATUS PDU, which at least contains information about received and known missing PUs within the receiving window, to the peer entity upon detection of missing PU(s). The STATUS PDU should be transmitted immediately. The network controls if this trigger should be used.
· Timer based

The receiving side sends  STATUS PDUs , which at least contains information about received and known missing PUs within the receiving window, periodically to the peer entity. The time period is controlled by the timer Timer_Status_Periodic and the value of the timer is signalled by RRC. The network controls if this trigger should be used.
· STATUS PDU prohibit
This is not a trigger, but rather a function that controls how often the receiving side is allowed to send STATUS PDUs to the peer entity. The Timer_Status_Prohibit is started when a STATUS PDU is transmitted to the peer entity. As long as the timer is running the receiving side is not allowed to send a STATUS PDUs to the peer entity. The value of the timer is signalled by RRC. The network controls if this function should be used.
· SDU discard

The transmitting side triggers a STATUS report procedure when performing a SDU discard with explicit signalling. The STATUS PDU should contain at least a MRW SUFI. This trigger is not prohibited by the STATUS PDU prohibit function. The network controls if this trigger should be used.
2.1.5.2 How to act upon reception of a STATUS PDU
Table 2‑2 below summerizes the different actions of a receiver of a STATUS PDU. These actions should always be performed when receiving a STATUS PDU. RRC signals during setup of the RLC entity, which network controlled actions that should be used.
Table 2‑2 List of functions that control how to react upon a STATUS PDU.

Action
Presence

Adjust transmission window.
Always

Retransmit PUs.
Always

· Adjust transmission window

The transmission window should be updated according to the received STATUS PDU. 

· Retransmit PUs

This action retransmits the PUs that are requested by the STATUS PDU. The PUs shall be retransmitted immediately and have higher priority than new PUs. 
2.1.6 Poll procedure

The poll procedure is used by an acknowledged mode RLC entity for requesting status information from its peer entity. The procedure may be initiated either by the UE or by the UTRAN. Figure 2‑6 below illustrates the elementary procedure for polling.
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Figure 2‑6. Poll procedure.

There are several triggers of this procedure, see section 2.1.6.1.. The UTRAN/UE sends one or several AMD PDUs in one transmission time interval on either the DTCH or the DCCH logical channel to the receiver UE/UTRAN. The number of PDUs depends on the rate of the logical channel and the type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (DCCH). It is FFS if the poll bit is set in all PDUs transmitted in the same transmission time interval.

Upon reception of the polls, the receiver triggers a STATUS PDU transfer procedure, see section 2.1.5.1.
2.1.6.1 Triggers of the poll procedure

The poll procedure can be triggered in many different ways. The network controls which triggers that should be used. RRC signals during setup of the RLC entity, which network controlled triggers that should be used. Table 2‑3 below summerizes the triggers of the STATUS report procedure.
Table 2‑3 List of triggers of the poll procedure.

Trigger
Presence

Last PU in buffer.
Network controlled

Last PU in retransmission buffer.
Network controlled

Poll timer.
Network controlled

Every Poll_PU PU.
Network controlled

Every Poll_SDU SDU.
Network controlled

Poll_Window% of transmission window.
Network controlled

Timer based.
Network controlled

Poll prohibit
Network controlled

· Last PU in buffer

The transmitting side polls the peer entity for a STATUS PDU, when the last PDU in the transmission buffer is transmitted. 
· Last PU in retransmission buffer

The transmitting side polls the peer entity for a STATUS PDU at transmission of the last PU in the retransmission buffer. 
· Poll timer

The Timer_Poll is started when a poll is transmitted to the peer entity and if no STATUS PDU has been received before the Timer_Poll expires a new poll is transmitted to the receiver. The value of the timer is signalled by RRC. 

· Every Poll_PU PU

The transmitting side polls the peer entity for a STATUS PDU every Poll_PU PU. All PUs should be counted, also retransmitted PUs. The value of Poll_PU is signalled by RRC. 

· Every Poll_SDU SDU

The transmitting side polls the peer entity for a STATUS PDU every Poll_SDU SDU. The poll bit should be set in the PU that contains the last segment of the SDU. The value of Poll_SDU is signalled by RRC. 

· Poll_Window% of transmission window

The transmitting side polls the peer entity for a STATUS PDU when it has reached Poll_Window % of the transmission window. The value of Poll_Window is signalled by RRC. 

· Timer based

The transmitting side polls the peer entity for a STATUS PDU periodically. The time period is controlled by the timer Timer_Poll_Periodic and the value of the timer is signalled by RRC.
· Poll prohibit

This is not a trigger, but rather a function that controls how often the transmitting side is allowed to poll the peer entity. The timer Timer_Poll_Prohibit is started when a poll is transmitted to the peer entity. As long as the timer is running the transmitting side is not allowed to poll the peer entity. The value of Timer_Poll_Prohibit is signalled by RRC.
3 Additions to section 9.4 in 25.322

This section proposes two new transmitter side state variables that should be included in section 9.4 in 25.322 [1].

a) VT(PU)
This state variable is used when the poll every Poll_PU PU function is used. It is incremented with 1 for each PU that is transmitted. It should be incremented for both new and retransmitted Pus. When it reaches Poll_PU a new poll is transmitted and the state variable is set to zero.

b) VT(SDU)
This state variable is used when the poll every Poll_SDU SDU function is used. It is incremented with 1 for each SDU that is transmitted. When it reaches Poll_SDU a new poll is transmitted and the state variable is set to zero. The poll bit should be set in the PU that contains the last segment of the SDU.

4 Changes and additions to section 9.5 in 25.322

This section proposes changes and additions to section 9.5 in 25.322 [1].

4.1 Timers

[All the section shall be reviewed when the protocol is defined]

a) Timer_Poll
This timer is only used when the poll timer trigger is used. It is started when the transmitting side sends a poll to the peer entity. The timer is stopped when receiving a STATUS PDU with the PA bit set. The value of the timer is signalled by RRC.
If the timer expires and no STATUS PDU with the PA bit set has been received the receiver is polled once more and the timer is restarted.
If a new poll is sent when the timer is running it is restarted.

b)  Timer_Poll_Prohibit
This timer is only used when the poll prohibit function is used. It is used to prohibit transmission of polls within a certain period. If polling is taken place during this timer is active, it will be once stopped and set again. This timer will not be stopped by a STATUS PDU. When this timer expires no action is performed. The value of the timer is signalled by RRC. 
c) Timer_QR (FFS)

Transmission interval of quick repeat for UMD PDU.
d)  Timer_EPC 
This timer is only used when the EPC function is used and it  accounts for the roundtrip delay, i.e. the time when the first retransmitted PU should be received after a STATUS has been sent. The timer is started when a STATUS report is transmitted and when it expires EPC can start decrease (see section 9.7.3). The value of the timer is signalled by RRC. 
e) Timer_Discard

This timer is used for the SDU discard function. In the transmitter, the timer is activated upon reception of a SDU from higher layer. If the SDU has not been acknowledged when the timer expires, the SDU is discarded and a Move Receiving Window request is sent to the receiver. If the SDU discard function does not use the Move Receiving Window request, the timer is also used in the receiver, where it is activated once a PDU is detected as outstanding, i.e. there is a gap between sequence numbers of received PDUs. The value of the timer is signalled by RRC.
f) Timer_Poll_Periodic
This timer is only used when the timer based polling is used. The timer is started when the RLC entity is created. Each time the timer expires a poll is transmitted and the timer is restarted. The value of the timer is signalled by RRC.
g) Timer_Status_Prohibit
This timer is only used when the STATUS PDU prohibit function is used. It prohibits the receiving side from sending STATUS PDUs. The timer is started when a STATUS PDU is transmitted and no new STATUS PDU can be transmitted before the timer has expired. The value of the timer is signalled by RRC.
h) Timer_Status_Periodic
This timer is only used when timer based STATUS PDU sending is used. The timer is started when the RLC entity is created. Each time the timer expires a STATUS PDU is transmitted and the timer is restarted. The value of the timer is signalled by RRC.
5 Additions to section 9.6 in 25.322

This section proposes some new protocol parameters to be added in section 9.6 in 25.322 [1].

a) Poll_PU
This parameter indicates how often the transmitter should poll the receiver in case of polling every Poll_PU PU. This is an upper limit for the VT(PU) state variable, when VT(PU) reaches Poll_PU a poll is transmitted to the peer entity.

b) Poll_SDU
This parameter indicates how often the transmitter should poll the receiver in case of polling every Poll_SDU SDU. This is an upper limit for the VT(SDU) state variable, when VT(SDU) reaches Poll_SDU a poll is transmitted to the peer entity.

c) Poll_Window
This parameter indicates when the transmitter should poll the receiver in case of performing window based polling. A poll is transmitted when 
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6 Proposal

We propose to replace the text in section 11 in 25.322 [1] with the text in section 2.1 and the text in 9.5 in 25.322 [1] with the text in section 4.1. Further, we propose to add the listed state variables and protocol parameters section 3 and 5 to the state variables and protocol parameters in section 9.4 and 9.6 in 25.322 [1]. If the above proposed changes get accepted, we also propose to remove section 9.8 in 25.322.

We also propose that all triggers, functions and actions in section 2.1.5 and 2.1.6 should be supported by all UEs.
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