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1 Introduction
The transmisison efficiency of SRBs affects the CS and PS call setup time. A countdown-value (CV) scheme [1] was proposed in RAN2 #48 to enhance the L2 transmission efficiency for SRBs with a 2-bit overhead in the RLC header. 

This discussion paper reviews the current R99 ARQ scheme [2], compares the effect of the CV scheme [1] with R99 ARQ scheme, and proposes schemes to effectively enhance L2 transimssion efficiency for SRBs to improve CS and PS call setup delay.

2 Rel 99 ARQ Review and Potential Problem Analysis
The RLC protocol specification [2] specifies a set of ARQ (Automatic Retransmission Request) procedures for AM transmission mode. The specified ARQ algorithm includes polling and status report functions. 

At the sender, the following polling triggers can be configured: Last PDU in buffer, Last PDU in retransmission buffer, Poll Timer, Every Poll_PDU PDU, Every Poll_SDU SDU, Window based, Timer based.

At the receiver, triggering events for STATUS PDU are: Detection of a missing PDU, Timer based.

2.1 Timer Poll
Timer_Poll starts when a PDU with Poll bit set is transmitted. If there is no corresponding status report received before Timer_Poll expires, a poll is triggered. The duration of the Timer_Poll is generally assumed to cover round-trip delay  (RTD) to avoid spurious transmission of retransmitted PDUs to carry a poll. Of course, it can be configured a little longer than round-trip delay time.  The round-trip delay is the source of potential transmission delay when a poll or its corresponding status report gets lost in radio transmission. Fig. 1 shows the timing diagram of the Timer Poll operation.
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2.2 Count-down value scheme 

Fig. 2 shows the timing diagram when CV scheme [1] is applied to Rel-99 ARQ scheme. A count-down value (CV) indicating the remaining number of PDUs that carry the current SDU is imbedded in each PDU. When the PDU of SN = x+2 (CV=1) is received, the receiver expects a PDU (SN=x+3, CV=0) carrying the last segment of the current SDU to be received within the next TTI. If the last PDU is not received within next TTI plus some tolerance margin (not shown in Figure 2), the receiver sends a STATUS PDU to trigger the re-transmission of the last PDU (CV=0). Thus, by referring to the CV, a status report can be sent out in time cleverly. However, comparing Figure 1 and Figure 2, one can find that the total retransmission delay is almost the same with or without count-down value embedded in the PDUs. 
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Besides, when there is only one RLC SDU and it fits into one single PDU, the CV scheme [1] does NOT work. The transmitter just has one RLC PDU with CV=0. It is the first PDU and the last one at the same time. There is no clue for the receiver to send out a status report since nothing is received by the Receiver. Thus, the communication system relies on the timer poll scheme to retransmit the PDU in this scenario. Fig. 3 illustrates the situation.
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2.3 Other potential problems

2.3.1 Last retransmission PDU getting lost

It is possible that retransmitted PDUs, which were negatively acknowledged, get lost during radio transmission. In Rel-99 with Last PDU in retransmission buffer polling function configured, a poll is set for the last retransmitted PDU. If the last retransmitted PDU is lost, no poll will be received so that no status report will be sent from the Receiver. The situation is similar to the scenarios described in Fig. 1 and Fig. 3.
2.3.2 Acknowledgement status report lost

It is possible that an acknowledgement status report that contains negative acknowledgement (NACK) is lost during radio transmission. Fig. 4 shows an example where a status report is lost during radio transmission.
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3 Proposals and Gain Analysis
3.1 Proposals

From the above review and anylysis, one can see that Rel-99 ARQ scheme has tried its best to keep the transmission optimal in the sense of radio resource efficiency. To improve CS and PS call setup delay in the L2 aspect, it is needed to sacrifice the radio resource efficiency for transmission delay improvement. Thus, we propose the following schemes for SRBs:

Proposal A: This proposal contains three points as follows.

(1) The PDU containing the length indicator indicating the end of the SDU shall be sent out twice consecutively. Poll bits of both PDUs shall be set to 1 to request a status report.

(2) The last PDU that is retransmitted due to negative acknowledgement shall be sent out twice consecutively. Poll bits of both PDUs shall be set to 1 to request a status report.

(3) An acknowledgement status report shall be sent out twice consecutively.

Proposal B: This proposal contains three points as follows.

(1) The set of PDUs containing segments of a SDU and the length indicator indicating the end of the SDU shall be sent out twice, set by set, consecutively. Poll bits of both PDUs containing the length indicator indicating the end of the SDU shall be set to 1 to request a status report.

(2) The set of PDUs that is retransmitted due to negative acknowledgement shall be sent out twice, set by set, consecutively. Poll bit of the last retransmitted PDU of each set shall be set to 1 to request a status report.

(3) An acknowledgement status report shall be sent out twice consecutively.

Proposal B is more robust at the cost of more radio resource overhead, compared to Proposal A.

For a radio system where the block error rate is 10-2, the propability of losing two consecutive PDUs is as low as 10-4. This is the reason why the dual transmission of critical PDUs is proposed in this document. The number of consecutive transmission of critical PDUs can be increased to further increase transmission robust with the cost of radio resource overhead. 

3.2 Gain Analysis of Proposal A

Figure 5 illustrates the benefit of Proposal A (1). Note that this proposal works well also for the case that a single PDU contains a complete SDU.
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Figure 6 illustrates the benefit of Proposal A (2). Here, similar to Fig. 5, we assume a SDU is segmented into four PDUs with SN = x, x+1, x+2, and x+3 (with a poll). The four PDUs were transmitted once. PDUs with SN = x, x+1, and x+3 were received and PDU with SN = x+2 was lost. The receiver sent a status report to negatively acknowledge SN = x+2. And the transmitter retransmits the missing PDU. Figure 6 shows a possible scenario of the retransmission.


[image: image6.wmf] 

Polling bit=1

 

 

Tx

 

Polling bit=1

 

 

SN=x+2

 

 

SN=x+2

 

 

Rx

 

Time saved = Timer_Poll

 

 

 

Timer_poll

 

 

Polling bit=1

 

 

SN=x+2

 

 

SN=x+2

 

 

SN=x+2

 

 

SN=x+2

 

 

Prior Arts

 

 

Fig. 6

 

 


Figure 7 illustrates the benefit of Proposal A (3).
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4 Conclusion

The above proposals are proposed to apply for SRBs only. Unlike data stream sent on RBs, messages sent on SRBs are sporadic. Therefore, considering the gain of improved call setup delay, trade-off for radio resource efficiency on SRB can be justified. 

The group is asked to discuss the above issue and decide whether Proposal A or Proposal B is agreeable based on the trade-off between radio resource overhead and transmission robustness, which implies a shorter call setup delay. 

The attached draft CRs on RLC and RRC are based on Proposal A.
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8.2
Primitive parameters

Following parameters are used in the primitives:

1)
The parameter Data is the RLC SDU that is mapped onto the Data field in RLC PDUs. When AM or UM RLC entities are used, the length of the Data parameter is a multiple of 8 bits, otherwise (TM RLC entity) the length of Data parameter is a bit-string whose length may not be a multiple of 8 bits.

2)
The parameter Confirmation Request (CNF) indicates whether the transmitting side of the AM RLC entity needs to confirm the reception of the RLC SDU by the peer-RLC AM entity. If required, once all AMD PDUs that make up the RLC SDU are positively acknowledged by the receiving AM RLC entity, the transmitting AM RLC entity notifies upper layers.

3)
The parameter Message Unit Identifier (MUI) is an identity of the RLC SDU, which is used to indicate which RLC SDU that is confirmed with the RLC-AM-DATA-Conf. primitive, or discarded with the RLC-AM/UM/TM-DATA-Conf. Primitive.

4)
The parameter E/R indicates establishment, re-establishment, release or modification of an RLC entity, where re-establishment is applicable to AM and UM RLC entities only. If re-establishment is requested, the state variables and configurable parameters are initialised according to subclause 9.7.7. If release is requested, all protocol parameters, variables and timers are released and the RLC entity enters the NULL state. If modification is requested, the protocol parameters indicated by upper layers (e.g. ciphering parameters) are only modified, while keeping the other protocol parameters, such as the protocol variables, protocol timers and protocol state unchanged. AM RLC entities are always re-established if any of the uplink or downlink AMD PDU size is changed. The modification of other protocol parameters does not require a re-establishment.
5)
The parameter Event Code (EVC) indicates the reason for the CRLC-STATUS-Ind e.g., unrecoverable errors such as data link layer loss or recoverable status events such as reset.

6)
The parameter Ciphering Elements are only applicable for UM and AM operations. These parameters are Ciphering Mode, Ciphering Key, Transmitting Activation Time (Sequence Number to activate a new ciphering configuration at the Sender), Receiving Activation Time (Sequence Number to activate a new ciphering configuration at the Receiver) and HFN (Hyper Frame Number).

7)
The AM_parameters are only applicable for AM operation. These parameters are AMD PDU size, In-sequence Delivery Indication (indicating that RLC SDUs are delivered to upper layers in sequence or that they can be delivered out of sequence), Timer values (see subclause 9.5), Protocol parameter values (see subclause 9.6), Polling triggers (see subclause 9.7.1), Status triggers (see subclause 9.7.2), Periodical Status blocking configuration (see subclause 9.7.2), SDU discard mode (see subclause 9.7.3), Minimum WSN (see subclause 9.2.2.11.3), Send MRW, and Dual Transmission. The Minimum WSN is always greater than or equal to the number of transport blocks in the smallest transport block set. The Send MRW indicates that the information of each discarded RLC SDU is sent to the Receiver, and the MRW SUFI is sent to the Receiver even if no segments of the RLC SDU to be discarded were submitted to a lower layer. The Dual Transmission indicates that the last transmission PDU, the last retransmission PDU and the status report are transmitted twice consecutively.
8)
The parameter DiscardInfo indicates to upper layer the discarded RLC SDU in the peer-RLC AM entity. It is applicable only when in-sequence delivery is configured and it is to be used when upper layers require the reliable data transfer.
[ … ]

9.5
Timers

The timers defined in this subclause are normative. The timers shall be considered active from the time they are started until the time they either expire or are stopped.

a)
Timer_Poll.

This timer shall only be used when so configured by upper layers. The value of the timer is signalled by upper layers. In the UE this timer shall be started (or restarted) when the successful or unsuccessful transmission of an AMD PDU containing a poll is indicated by lower layer. In UTRAN it should be started when an AMD PDU containing a poll is submitted to lower layer. If x is the value of the state variable VT(S) after the poll was submitted to lower layer, the timer shall be stopped upon receiving:

-
positive acknowledgements for all the AMD PDUs with "Sequence Number" up to and including x - 1; or

-
a negative acknowledgement for the AMD PDU with "Sequence Number" = x - 1.


If the timer expires and no STATUS PDU fulfilling the criteria above has been received:

-
the Receiver shall be polled once more;

-
the timer shall be restarted; and

-

the new value of VT(S) shall be saved.


If a new poll is sent when the timer is active, the timer shall be restarted at the time specified above, and the value of VT(S) shall be saved.

b)
Timer_Poll_Prohibit.

This timer shall only be used when so configured by upper layers. It is used to prohibit transmission of polls within a certain period. The value of the timer is signalled by upper layers.


In the UE this timer shall be started (or restarted) when the successful or unsuccessful transmission of an AMD PDU containing a poll is indicated by lower layer. In UTRAN it should be started when an AMD PDU containing a poll is submitted to lower layer.


From the time a poll is triggered until the timer expires, polling is prohibited except the polling at the second transmission of the last transmitted PDU and the last retransmitted PDU when "Dual Transmission" is configured. If another poll is triggered while polling is prohibited, its transmission shall be delayed until the timer expires (see subclause 9.7.1). Only one poll shall be transmitted when Timer_Poll_Prohibit expires even if several polls were triggered in the meantime. This timer shall not be affected by the reception of STATUS PDUs.


When Timer_Poll_Prohibit is not configured by upper layers, polling is never prohibited.

c)
Void
d)
Timer_Discard.


This timer shall be used when timer-based SDU discard is configured by upper layers. The value of the timer is signalled by upper layers. In the transmitter, a new timer is started upon reception of an SDU from upper layer.


In UM/TM, if a timer expires before the corresponding SDU is submitted to lower layer, "SDU discard without explicit signalling" specified in subclauses 11.2.4.3 and 11.1.4.2 shall be initiated. In AM, if a timer expires before the corresponding SDU is acknowledged, "SDU discard with explicit signalling" specified in subclause 11.6 shall be initiated.

e)
Timer_Poll_Periodic.


This timer shall only be used when "timer based polling" is configured by upper layers. The value of the timer is signalled by upper layers. The timer shall be started when the RLC entity is created. When the timer expires, the RLC entity shall:

-
restart the timer;

-
if AMD PDUs are available for transmission or retransmission (not yet acknowledged):

-
trigger a poll.

f)
Timer_Status_Prohibit.


This timer shall only be used when so configured by upper layers. It is meant to prohibit the Receiver from sending consecutive acknowledgement status reports except for the generation of a status report triggered by MAC-hs reset. A status report is an acknowledgement status report if it contains any of the SUFIs LIST, BITMAP, RLIST or ACK. The value of the timer is signalled by upper layers.


In the UE, this timer shall be started (or restarted) when the successful or unsuccessful transmission of the last STATUS PDU of an acknowledgement status report is indicated by lower layer. In UTRAN it should be started when the last STATUS PDU of an acknowledgement status report is submitted to lower layer.


From the time an acknowledgement status report is triggered until the Timer_Status_Prohibit timer expires, acknowledgement is prohibited except the second transmission of the acknowledgement when "Dual Transmission" is configured. If another such status report is triggered by triggers others than an indication from lower layers following a MAC-hs reset while acknowledgement is prohibited, its transmission shall be delayed until the timer expires (see subclause 9.7.2). The status report may be updated during this time. If a status report is triggered by an indication from lower layers following a MAC-hs reset, a status report shall be transmitted immediately and the timer shall be restarted. The transmission of SUFIs MRW, MRW_ACK, WINDOW or NO_MORE is not restricted.


When Timer_Status_Prohibit is not configured by upper layers, acknowledgment is not prohibited.

g)
Timer_Status_Periodic.


This timer shall only be used when timer based status reporting is configured by upper layers.


This timer shall be started when the RLC entity is created. When the timer expires the transmission of a status report shall be triggered and the timer shall be restarted. This timer can be blocked by upper layers. The timer shall be restarted when upper layers indicate that it is no longer blocked.

h)
Timer_RST.


This timer is meant to handle the loss of a RESET PDU by the peer entity, or the loss of a RESET ACK PDU from the peer entity. The value of the timer is signalled by upper layers.


In the UE this timer shall be started (or restarted) when the successful or unsuccessful transmission of a RESET PDU is indicated by lower layer. In UTRAN it should be started when a RESET PDU is submitted to lower layer.


Timer_RST shall only be stopped upon reception of a RESET ACK PDU (with same RSN as RESET PDU), i.e. this timer shall not be stopped when an RLC reset initiated by the peer RLC entity occurs. If this timer expires, the RESET PDU shall be retransmitted.

i)
Timer_MRW.


This timer is used to trigger the retransmission of a status report containing an MRW SUFI field. The value of the timer is signalled by upper layers.


In the UE this timer shall be started (or restarted) when the successful or unsuccessful transmission of a STATUS PDU containing the MRW SUFI is indicated by lower layer. In UTRAN, it should be started when a STATUS PDU containing the MRW SUFI is submitted to lower layer.


Each time the timer expires the MRW SUFI is retransmitted. It shall be stopped when one of the termination criteria for the SDU discard with explicit signalling procedure is fulfilled (see subclause 11.6.4). 

j)
Timer_OSD

This timer is used with UM out of sequence SDU delivery. It is used to trigger the deleting of stored PDUs. 

The timer is started and stopped according to subclause 11.2.3.2. 

k)
Timer_DAR

This timer is used with the UM duplicate avoidance and reordering function. It is used to trigger the transfer of PDUs to the next in sequence UM RLC receiver function. 

The timer is started and stopped according to subclause 9.7.10.

l)
Timer_DT_Poll.

This timer shall only be used when "Dual Transmission" is configured by upper layers. It is meant to discard polls received within a certain period. The value of the timer is signalled by upper layers. 
The timer is started according to subclause 11.3.3.
m)
Timer_DT_Status.


This timer shall only be used when "Dual Transmission" is configured by upper layers. It is meant to discard a STATUS PDU of the same content received within a certain period. The value of the timer is signalled by upper layers. 
The timer is started according to subclause 11.5.3.
[ … ]

11.3.2

Transmission of AMD PDU

Upon a request of acknowledged mode data transfer from upper layers or upon retransmission of AMD PDUs, the Sender shall:

-
when RLC SDUs are received from upper layers:

-
segment, and if possible concatenate the RLC SDUs into AMD PDUs where the fixed PDU size is configured by upper layer (see subclause 9.2.2.9);

-
set a "Length Indicator" field for each SDU that ends in the AMD PDU according to subclause 9.2.2.8;

-
if "Timer based SDU Discard with explicit signalling" is configured:

-
start a timer Timer_Discard for each SDU received from upper layer (see subclause 9.7.3);

-
schedule the AMD PDUs for transmission;
-
if "Dual Transmission" is configured:

-
schedule the last AMD PDU for transmission for a second time;
-
for each AMD PDU which has been negatively acknowledged (see subclause 11.5.3):

-
if the "Sequence Number" of the AMD PDU is less than VT(MS):

-
schedule the AMD PDU for retransmission;

-
if "Dual Transmission" is configured:

-
schedule the last negatively acknowledged AMD PDU for transmission for a second time;
-
if a poll has been triggered by one of configured polling functions (see subclause 9.7.1); and

-
if polling is not prohibited (see subclause 9.5); and

-
if no AMD PDU is scheduled for transmission or retransmission; and

-
if there is at least one PDU that has been transmitted, has not been discarded and has not yet been acknowledged:

-
if the value of "Configured_Tx_Window_Size" is larger than or equal to "2048":

-
select the AMD PDU with "Sequence Number" equal to VT(S)-1.

-
otherwise if the "Configured_Tx_Window_Size" is less than "2048";

-
select the AMD PDU with "Sequence Number" equal to VT(S)-1; or

-
select an AMD PDU that has not been discarded and has not yet been acknowledged by the peer entity;

-
schedule the selected AMD PDU for retransmission (in order to transmit a poll).

Each time an AMD PDU is scheduled for transmission or retransmission, the Sender shall:

-
increment the value of the corresponding VT(DAT);

-
if VT(DAT) = MaxDAT:

-
perform the actions specified in subclause 11.3.3a;

-
e1se:
-
notify the lower layer that data is available for transmission;

-
perform the actions specified in subclause 11.3.2.2.

In AM, a PDU shall be considered to be a padding PDU if it is:

-
an AMD PDU consisting only of an RLC Header with one "Length Indicator" (indicating that the rest of the PDU is padding) and padding; or

-
a STATUS PDU consisting only of a NO_MORE SUFI.
11.3.2.1
AMD PDU contents to set

If the AMD PDU is transmitted for the first time, the Sender shall:

-
set the "Sequence Number" field equal to VT(S);

-
set a "Length Indicator" field for each SDU that ends in the AMD PDU according to subclause 9.2.2.8;

-
set the "Polling bit" to the value specified in subclause 11.3.2.1.1.

Otherwise if the AMD PDU is retransmitted:

-
use the same value of the "Sequence Number" field as in the original transmission of the AMD PDU;

-
if the "Length Indicator" fields needed in the AMD PDU according to subclause 9.2.2.8 has changed due to that a piggybacked STATUS PDU is included in the AMD PDU or a piggybacked STATUS PDU was included in the previous transmission of the AMD PDU:

-
update the "Length Indicator" fields according to 9.2.2.8.
-
set the "Polling bit" to the value specified in subclause 11.3.2.1.1.

11.3.2.1.1
Setting of the Polling bit

The Sender shall:

-
if a poll has been triggered by one or several poll triggers (see subclause 9.7.1):

-
if polling is not prohibited, see subclause 9.5:

-
set the "Polling bit" in the AMD PDU header to "1";

-
otherwise:

-
set the "Polling bit" in the AMD PDU header to "0";

-
if "Dual Transmission" is configured::

-
set the "Polling bit" in the last transmission AMD PDU and/or the last negatively acknowledged AMD PDU which are scheduled for the second time with the same value as the AMD PDUs which are scheduled for the first time.

11.3.2.1.2
Void
11.3.2.2
Submission of AMD PDUs to lower layer

If one or more AMD PDUs have been scheduled for transmission or retransmission according to subclause 11.3.2, the Sender shall:

-
not submit any AMD PDUs to lower layer that is not allowed to transmit. AMD PDUs are only allowed to transmit:

-
if the AMD PDU has a "Sequence Number" < VT(MS) or the AMD PDU has a "Sequence Number" equal to VT(S)-1; and

-
if the AMD PDU is not restricted to be transmitted by the local suspend function, see subclause 9.7.5.

-
inform the lower layer of both the numbers of AMD PDUs scheduled and allowed for transmission or retransmission;

-
set the AMD PDU contents according to subclause 11.3.2.1;
-
submit to the lower layer the requested number of AMD PDUs;

-
treat retransmissions with higher priority than AMD PDUs transmitted for the first time;

-
update the state variables in clause 9.4 for each AMD PDU submitted to lower layer except VT(DAT) which has already been updated, see subclause 11.3.2;

-
if the "Polling bit" is set to "1" in any of the AMD PDUs; and

-
if the timer Timer_Poll is configured;

-
start the timer Timer_Poll according to subclause 9.5;

-
buffer the AMD PDUs that are not submitted to the lower layer according to the discard configuration (see subclause 9.7.3).

11.3.3
Reception of AMD PDU by the Receiver

Upon reception of an AMD PDU, the Receiver shall:

-
in the UE:

-
if the "downlink AMD PDU size" has not yet been set:

-
set the "downlink AMD PDU size" to the size of the received PDU.

-
update VR(R), VR(H) and VR(MR) state variables for each received AMD PDU (see clause 9.4);

-
if a received AMD PDU includes a "Polling bit" set to "1":
-
if the timer Timer_DT_Poll is active:

-
neglect the "Polling bit";[CR Note 1: This change is to avoid initiating STATUS PDU transfer procedure twice when both consecutive polls are received. Else, status report might be sent four times. (This note is for presentation only and will be removed in the final CR.)]
-
else:

-
initiate the STATUS PDU transfer procedure;
-
if "Dual Transmission" is configured:

-
start the timer Timer_DT_Poll;

-
if "Missing PDU Indicator" is configured and the Receiver detects that a PDU is missing:

-
initiate the STATUS PDU transfer procedure;

-
reassemble the received AMD PDUs into RLC SDUs;

-
if "In-Sequence Delivery" is configured:

-
deliver the RLC SDUs in-sequence (i.e. in the same order as the RLC SDUs were originally transmitted by the peer entity) to upper layers through the AM-SAP.

-
otherwise:

-
deliver the RLC SDUs in arbitrary order to upper layers through the AM-SAP.
11.3.3a
Reached maximum number of attempts

If VT(DAT) = MaxDAT, the Sender shall:

-
if "No_discard after MaxDAT number of transmissions" is configured:

-
initiate the RLC reset procedure, see subclause 11.4.

-
if "SDU discard after MaxDAT number of transmissions" is configured:

-
initiate the "SDU discard with explicit signalling" procedure for the corresponding SDU, see subclause 11.6.
11.3.4
Abnormal cases

11.3.4.1
Void

11.3.4.2
Receiving an AMD PDU outside the reception window

Upon reception of an AMD PDU with "Sequence Number" outside the interval VR(R)(SN<VR(MR), the Receiver shall:

-
discard the AMD PDU;

-
if the "polling bit" in the discarded AMD PDU is set to "1":

-
initiate the STATUS PDU transfer procedure.

11.3.4.3
Timer_Discard timeout

11.3.4.3.1
SDU discard with explicit signalling

Upon expiry of the timer Timer_Discard, the Sender shall:

-
initiate the SDU discard with explicit signalling procedure, see subclause 11.6.2.

In the case where the TFC selection exchange has been initiated by sending the RLC Entity Info parameter to MAC, the UE may wait until after it provides MAC with the requested set of PDUs before discarding the afore-mentioned SDUs.
11.3.4.4
Void

11.3.4.5
Invalid length indicator value

If the "Length Indicator" of an AMD PDU has a value that is larger than the PDU size – RLC header size and is not one of the predefined values listed in the table of subclause 9.2.2.8, the Receiver shall:

-
ignore that AMD PDU.
11.3.4.6
Length Indicator value reserved for AMD PDU

Upon delivery by the lower layer of an AMD PDU that contains a "Length Indicator" value specified to be reserved for AMD PDUs in this version of the protocol, the Receiver shall:

-
ignore that AMD PDU.
11.3.4.7
Void

11.3.4.8
Receiving an AMD PDU within the reception window more than once (Handling of Duplicates)

Upon reception of an AMD PDU with a “Sequence Number” within the interval VR(R)(SN<VR(MR), for which "Sequence Number" an AMD PDU has already been received, the Receiver shall:

· discard the AMD PDU;

· consider the AMD PDU with this "Sequence Number" as having been correctly received in the next status report to be transmitted;

-
if the "polling bit" in the discarded AMD PDU is set to "1" and if the timer Timer_DT_Poll is not active: [CR Note 2: This change is to avoid initiating STATUS PDU transfer procedure twice when both consecutive polls are received. Else, status report might be sent four times. (This note is for presentation only and will be removed in the final CR.)]
-
initiate the STATUS PDU transfer procedure;
-
if a piggybacked STATUS PDU is included in the AMD PDU:

-
perform the actions specified in subclause 11.5.3.
11.3.4.9
Full Buffer Behavior

It is foreseen that in some conditions, e.g. when the window size is re-configured, the UE may have memory limitations.

While the buffer memory is full:

-
the UE is not required to segment RLC SDUs into AMD PDUs as per Subclause 11.3.2;

-
the UE shall:

-
be able to process incoming AMD PDUs (especially to be able to process and store the AMD PDU with "Sequence Number" = VR(R));

-
operate according to the normal protocol, e.g. process STATUS reports and perform retransmissions;

· the UE may discard received AMD PDUs with "Sequence Number" within the receiving window and consider the discarded AMD PDUs as not having been received.
11.3.4.10
Invalid PDU size

In the UE, if a received AMD PDU has a size different from the configured "downlink AMD PDU size", the Receiver shall:

-
ignore that AMD PDU.

11.5
STATUS report transfer procedure

11.5.1

General

The status report transfer procedure is used for transferring of status information between two RLC peer entities, which are operating in acknowledged mode. Figure 11.5 below illustrates the elementary procedure for status report transfer. A status report consists of one or several STATUS PDUs.

In case two logical channels are configured in the uplink, control PDUs are transmitted on the second logical channel. In case two logical channels are configured in the downlink, control PDUs can be transmitted on any of the two logical channels.

The STATUS PDUs have higher priority than AMD PDUs.
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Figure 11.5: Status report transfer procedure

11.5.2

Initiation

The Receiver shall:

-
if one of the following triggers is detected:

1)
The "Polling bit" in a received AMD PDU is set to "1" if the timer Timer_DT_Poll is not active;

2)
"Missing PDU Indicator" is configured and a missing AMD PDU is detected;

3)
The "Timer based STATUS transfer" is configured and the timer Timer_Status_Periodic has expired:

-
act on the trigger as specified in subclause 9.7.2.
4)
An indicator received from MAC requesting generation of a status report following MAC-hs reset:

· generate a status report,even if the STATUS prohibit is configured to prohibit the Receiver from sending a status report containing any of the SUFIs LIST, BITMAP, RLIST or ACK as specified in subclause 9.7.2.
11.5.2.1
Piggybacked STATUS PDU

The Receiver may:

-
if STATUS PDU(s) to be sent fit into padding octets in AMD PDU(s) to be sent:

-
piggyback a STATUS PDU on the AMD PDU to be sent.

Submission of a piggybacked STATUS PDU in an AMD PDU to the lower layer follows the same rules as an ordinary STATUS PDU.

11.5.2.2
STATUS PDU contents to set

On triggering of a status report, the Receiver shall:

-
if the "STATUS prohibit" is not active:

-
include negative acknowledgements for all AMD PDUs detected as missing;

-
include an ACK SUFI positively acknowledging all AMD PDUs received up to at least VR(R);

-
if an MRW SUFI assembled as specified in subclause 11.6.2.2 had not been sent:

-
optionally include the MRW SUFI;

-
if an MRW_ACK SUFI assembled as specified in subclause 11.6.2.2 is awaiting transmission:

-
optionally include the MRW_ACK SUFI;

-
if the Sender's transmission window is to be updated:

-
optionally include the WINDOW SUFI;

-
if all SUFIs can be accommodated in one STATUS PDU:

-
construct the status report using one STATUS PDU, using one of the allowed PDU sizes;

-
if the SUFIs included do not fill the entire STATUS PDU:

-
if the STATUS PDU is not terminated with an ACK SUFI:

-
terminate the STATUS PDU with a NO_MORE SUFI.

-
use padding in the remainder of the STATUS PDU (padding size may be zero);

-
otherwise (the status report is segmented):

-
construct STATUS PDUs including only complete SUFIs using one of the allowed PDU sizes. The set of STATUS PDUs shall accommodate all the SUFIs to form the complete status report. Indication of the same AMD PDU shall not be given in more than one STATUS PDU of a status report, but the ACK SUFI can be present in more than one STATUS PDU of a status report;

-
if any STATUS PDU constructed is not entirely filled with SUFIs:

-
if the STATUS PDU is not terminated with an ACK SUFI:

-
terminate that STATUS PDU with a NO_MORE SUFI.

-
use padding in the remainder of that STATUS PDU (padding size may be zero).

Which SUFI fields to use is implementation dependent. Bitmap SUFI is used to indicate both received and/or missing AMD PDUs. List SUFI and/or Relative List SUFI are used to indicate missing AMD PDUs only. Acknowledgement SUFI is used to indicate the received AMD PDUs. (For SUFI details see 9.2.2.11.)

11.5.2.3
Submission of STATUS PDUs to the lower layer

The Receiver shall:

-
if "Dual Transmission" is configured:

-
schedule the STATUS PDU containing acknowledgement status report for two times;
-
inform the lower layer of the STATUS PDUs scheduled for transmission;

-
submit to the lower layer, the requested number of PDUs (STATUS PDUs, piggybacked AMD/STATUS PDUs and optionally AMD PDUs, see also subclause 11.3.2.2);

-
if "Timer based STATUS transfer" is configured and the timer Timer_Status_Periodic has expired:

-
restart the timer Timer_Status_Periodic according to subclause 9.5 f);

-
if the STATUS PDU includes the MRW SUFI:

-
start the timer Timer_MRW according to subclause 9.5 i).

11.5.3

Reception of the STATUS PDU by the Sender
Upon reception of the STATUS PDU/piggybacked STATUS PDU, the Sender shall:
-
if a timer Timer_DT_Status is active; and

-
if the content of the STATUS PDU/piggybacked STATUS PDU is the same as that of the previous STATUS PDU/piggybacked STATUS PDU that triggered the timer Timer_DT_Status: [CR Note 3: This bullet is to cover the case that a status report contains more than one STATUS PDU. (This note is for presentation only and will be removed in the final CR.)]
· ignore the STATUS PDU/piggybacked STATUS PDU; [CR Note 4: this bullet is to prevent to respond to both consecutively transmitted status report. Else, the last retransmitted PDU might be sent out four times. (This note is for presentation only and will be removed in the final CR.)]
· the procedure ends;
-
else:
-
if "Dual Transmission" is configured: 

-
start a timer Timer_DT_Status; 
-
proceed as below;
-
if an RLC SDU is positively acknowledged by the STATUS PDU:

-
if requested:

-
inform the upper layers of the reception of the RLC SDU by the peer AM RLC entity.
-
update the state variables VT(A) and VT(MS) according to the received STATUS PDU/piggybacked STATUS PDU;

-
if the STATUS PDU includes negatively acknowledged AMD PDUs:

-
initiate the acknowledged data transfer procedure; and

-
retransmit these AMD PDUs. Retransmitted AMD PDUs shall have higher priority than AMD PDUs to be transmitted for the first time;

-
if an AMD PDU is negatively acknowledged more than once in a STATUS PDU:

-
retransmit the AMD PDU only once.
-
if "Dual Transmission" is configured:

-
retransmit the last negatively acknowledged AMD PDU twice;
-
if the STATUS PDU includes the MRW SUFI:

-
take the actions specified in subclause 11.6.3.

-
if the STATUS PDU includes the MRW_ACK SUFI:

-
take the actions specified in subclause 11.6.4.

-
if the STATUS PDU includes the WINDOW SUFI:

-
update the current transmission window size, VT(WS).
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8.6.4.9
RLC Info

Upon reception of the IE "RLC Info", the UE shall:

1>
configure the transmitting and receiving RLC entities in the UE for that radio bearer accordingly;

1>
if the IE "Polling info" is present in the IE "RLC info":

2>
for each present IE in the IE "Polling info":

3>
configure RLC to use the corresponding function according to the value of the IE.

2>
for each absent IE in the IE "Polling info":

3>
configure RLC to not use the corresponding function.

1>
if the IE "Polling info" is absent:

2>
configure RLC to not use the polling functionality.

1>
if the IE "Downlink RLC STATUS info" is present in the IE "RLC info" (this IE is present for AM RLC):

2>
for each present IE in the IE "Downlink RLC STATUS info":

3>
configure RLC to use the corresponding function according to value of the IE.

2>
for each absent IE in the IE "Downlink RLC STATUS info":

3>
configure RLC to not use the corresponding function.

1>
if the IE "Transmission RLC discard" is present:

2>
configure the discard procedure in RLC according to the IE "Transmission RLC discard"

1>
if the IE "Transmission RLC discard" is absent (only possible for TM RLC and UM RLC):

2>
do not configure SDU discard in RLC.

1> if the IE " RLC dual transmission info" is present:
2> configure "Dual Transmission" in the RLC according to the IE.
1> if the IE " RLC dual transmission info " is absent:
2> not configure "Dual Transmission" in RLC.
1>
if the IE "Uplink RLC mode" is present and is set to "UM RLC":

2>
if the IE "Alternative E-bit interpretation" is present:

3>
configure the uplink RLC entity to use the alternative E-bit interpretation and corresponding LI's.

2>
if the IE "Alternative E-bit interpretation" is not present:

3>
configure the uplink RLC entity to use the normal E-bit interpretation and corresponding LI's.

1>
if the IE "Downlink RLC mode" is present and is set to "AM RLC":

2>
if IE "DL RLC PDU size" is not present:

3>
determining the downlink RLC PDU size will be handled at RLC level as described in [16], without any configuration from RRC.

NOTE:
The case where this mandatory IE is not present is meant to handle the interaction with a network using an earlier release of the specification.

2>
else, if the IE "DL RLC PDU size" is present and no downlink RLC PDU size is currently set in the RLC entity:

3>
configure the corresponding RLC entity with the downlink RLC PDU size.

2>
else, if the IE "DL RLC PDU size" is present and its value is different from the one currently set in the RLC entity:

NOTE:
The downlink RLC PDU size set in the RLC entity can either be explicitly configured or, in case no explicit configuration is provided, derived by the first received RLC PDU [16].

3>
if the IE "one sided RLC re-establishment" is set to TRUE:

4>
re-establish the receiving side of the corresponding RLC entity.

3>
else:

4>
re-establish the corresponding RLC entity.

3>
configure the corresponding RLC entity with the new downlink RLC PDU size;

3>
if the UE supports the lossless DL RLC PDU size change and PDCP was configured for that radio bearer with the IE "Support for lossless SRNS relocation or for lossless DL RLC PDU size change" set to TRUE:

4>
include the current DL PDCP receive sequence number and the radio bearer identity for that radio bearer in the variable PDCP_SN_INFO.

3>
if the IE "Status" in the variable CIPHERING_STATUS of the CN domain as indicated in the IE "CN domain identity" in the IE "RAB info" for this radio bearer is set to "Started":

4>
if the RLC re-establishment is caused by a CELL UPDATE CONFIRM:

5>
if only the receiving side of the RLC entity was re-established:

6>
set the HFN values for the corresponding RLC entity in downlink equal to the value of the IE "START" included in the latest transmitted CELL UPDATE message for this CN domain.

5>
if the whole RLC entity was re-established:

6>
set the HFN values for the corresponding RLC entity in uplink and downlink equal to the value of the IE "START" included in the latest transmitted CELL UPDATE message for this CN domain.

4>
if the RLC re-establishment is caused by a reconfiguration message:

5>
if only the receiving side of the RLC entity was re-established:
6>
set the HFN values for the corresponding RLC entity in downlink equal to the value of the IE "START" that will be included in the reconfiguration complete message for this CN domain.

5>
if the whole RLC entity was re-established:

6>
set the HFN values for the corresponding RLC entity in uplink and downlink equal to the value of the IE "START" that will be included in the reconfiguration complete message for this CN domain.

1>
if the IE "Downlink RLC mode" is present and is set to "UM RLC":

2>
if the IE "DL UM RLC LI size" is not present:

3>
configure the corresponding RLC entity with an LI size of 7 bits;

NOTE:
The case where this mandatory IE is not present is meant to handle the interaction with a network using an earlier release of the specification.

2>
else:

3>
configure the corresponding RLC entity with the LI size indicated in the IE "DL UM RLC LI size".

2>
if the IE "DL Reception Window Size" is present:

3>
if the variable UE_CAPABILITY_TRANSFERRED indicates "Support of HS-PDSCH" as "Supported":

4>
configure the corresponding RLC entity to support out-of-sequence reception with the receive window size indicated in the IE.

3>
if the variable UE_CAPABILITY_TRANSFERRED indicates "Support of HS-PDSCH" as "Unsupported":

4>
the UE behaviour is not specified.

2>
else:

3>
configure the corresponding RLC entity without out-of-sequence reception;

NOTE:
If the "Uplink RLC mode" or the "Downlink RLC mode" of an existing radio bearer is modified by a reconfiguration message, the UE behaviour is unspecified.

2>
if the IE "DL Duplication Avoidance and Reordering info" is present:

3>
configure the corresponding RLC entity to use the UM duplication avoidance and reordering functionality.
2>
if the IE "DL Out of sequence delivery info" is present:

3>
configure the corresponding RLC entity to use the UM Out of sequence delivery functionality.

2>
if the IE "Alternative E-bit interpretation" is present:

3>
configure the downlink RLC entity to use the alternative E-bit interpretation and corresponding LI's.

2>
if the IE "Alternative E-bit interpretation" is not present:

3>
configure the downlink RLC entity to use the normal E-bit interpretation and corresponding LI's.
[ … ]

10.3.4.22
RB with PDCP information

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	RB identity
	MP
	
	RB identity 10.3.4.16
	
	

	PDCP SN info
	MP
	
	PDCP SN info 10.3.4.3
	PDCP sequence number info from the sender of the message for lossless SRNS relocation.
	

	
	
	
	
	PDCP sequence number info from the sender of the message for lossless SRNS relocation or for lossless DL RLC PDU size change.
	REL-5


10.3.4.22a

RLC dual transmission info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	>Timer_DT_Poll
	MP
	
	Integer(10, 20, 40, 80)
	Unit is ms.
	REL-6

	>Timer_DT_Status
	MP
	
	Integer(10, 20, 40, 80)
	Unit is ms.
	REL-6


10.3.4.23
RLC info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Uplink RLC mode
	OP
	
	
	Indicates if Acknowledged, Unacknowledged or Transparent mode RLC shall be used. 
	

	>AM RLC
	
	
	
	
	

	>>Transmission RLC discard
	MP
	
	Transmission RLC discard 10.3.4.25
	
	

	>>Transmission window size
	MP
	
	Integer(1,8,16,32,64,128,256,512,768,1024,1536,2047,2560,3072,3584,4095)
	Maximum number of RLC PUs sent without getting them acknowledged. This parameter is needed if acknowledged mode is used. UE shall also assume that the UTRAN receiver window is equal to this value.
	

	>>Timer_RST
	MP
	
	Integer(50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900, 1000)
	Elapsed time in milliseconds. It is used to trigger the retransmission of RESET PDU.
	

	>>Max_RST
	MP
	
	Integer(1, 4, 6, 8, 12 16, 24, 32)
	Defined in [16]
	

	>>Polling info
	OP
	
	Polling info 10.3.4.4
	
	

	>UM RLC
	
	
	
	
	

	>>Transmission RLC discard
	OP
	
	Transmission RLC discard 10.3.4.25
	
	

	>TM RLC
	
	
	
	
	

	>>Transmission RLC discard
	OP
	
	Transmission RLC discard 10.3.4.25
	
	

	>>Segmentation indication
	MP
	
	Boolean
	TRUE indicates that segmentation is performed.
	

	CHOICE Downlink RLC mode
	OP
	
	
	Indicates if Acknowledged, Unacknowledged or Transparent mode RLC shall be used
	

	>AM RLC
	
	
	
	
	

	>>DL RLC PDU size
	MP
	
	Integer(16..5000 by step of 8)
	Unit is bits
	REL-5

	>>In-sequence delivery
	MP
	
	Boolean
	TRUE indicates that RLC shall preserve the order of higher layer PDUs when these are delivered.

FALSE indicates that receiving RLC entity could allow SDUs to be delivered to the higher layer in different order than submitted to RLC sublayer at the transmitting side.
	

	>>Receiving window size 
	MP
	
	Integer(1,8,16,32,64,128,256,512,768,1024,1536,2047,2560,3072,3584,4095)
	Maximum number of RLC PUs allowed to be received. This parameter is needed if acknowledged mode is used. UE shall also assume that the UTRAN transmitter window is equal to this value
	

	>>Downlink RLC status Info
	MP
	
	Downlink RLC status info

10.3.4.1
	
	

	>UM RLC
	
	
	
	
	

	>>DL UM RLC LI size
	MP
	
	Integer(7, 15)
	Size in bits to use for the downlink RLC UM LI.
	REL-5

	>>DL Reception Window Size
	OP
	
	Integer(32, 48, 64, 80, 96, 112)
	
	REL-6

	>TM RLC
	
	
	
	
	

	>>Segmentation indication
	MP
	
	Boolean
	TRUE indicates that segmentation is performed.
	

	One sided RLC re-establishment
	MP
	
	Boolean
	TRUE indicates that only one side of the AM RLC entity is re-established. 
	REL-5

	Alternative E-bit interpretation
	MD
	
	Enumerated (true)
	Default: "normal E-bit interpretation".
	REL-6

	RLC dual transmission info
	OP
	
	
	This IE is for SRBs in AM, i.e. RB2, RB3 and RB4 only.
	REL-6


NOTE:

This information element is included within IE "Predefined RB configuration".

[ … ]

11.3
Information element definitions

[ …]

-- ***************************************************

--

--     RADIO BEARER INFORMATION ELEMENTS (10.3.4)

--

-- ***************************************************

[ …]

ReceivingWindowSize ::=



ENUMERATED {











rw1, rw8, rw16, rw32, rw64, rw128, rw256,











rw512, rw768, rw1024, rw1536, rw2047, 











rw2560, rw3072, rw3584, rw4095 }

RFC2507-Info ::=




SEQUENCE {


f-MAX-PERIOD





INTEGER (1..65535)




DEFAULT 256,


f-MAX-TIME






INTEGER (1..255)




DEFAULT 5,


max-HEADER






INTEGER (60..65535)




DEFAULT 168,


tcp-SPACE






INTEGER (3..255)




DEFAULT 15,


non-TCP-SPACE





INTEGER (3..65535)




DEFAULT 15,


-- TABULAR: expectReordering has only two possible values, so using Optional or Default


-- would be wasteful


expectReordering




ExpectReordering

}

RFC3095-Info-r4 ::=



SEQUENCE {


rohcProfileList





ROHC-ProfileList-r4,


ul-RFC3095






UL-RFC3095-r4





OPTIONAL,

dl-RFC3095






DL-RFC3095-r4





OPTIONAL
}

RLC-DualTransmission-Info-r6 ::=
SEQUENCE {


timerDTPoll






TimerDTPoll,

timerDTStatus





TimerDTStatus
}

RLC-Info ::=





SEQUENCE {


ul-RLC-Mode






UL-RLC-Mode






OPTIONAL,


dl-RLC-Mode






DL-RLC-Mode






OPTIONAL

}

RLC-Info-r5 ::=





SEQUENCE {


ul-RLC-Mode






UL-RLC-Mode






OPTIONAL,


dl-RLC-Mode-r5





DL-RLC-Mode-r5





OPTIONAL,


rlc-OneSidedReEst




BOOLEAN

}

RLC-Info-r6 ::=





SEQUENCE {


ul-RLC-Mode






UL-RLC-Mode






OPTIONAL,


dl-RLC-Mode-r5





DL-RLC-Mode-r6





OPTIONAL,


rlc-OneSidedReEst




BOOLEAN,


altE-bitInterpretation



ENUMERATED { true }




OPTIONAL,


rlc-DualTransmission-Info


RLC-DualTransmission-Info-r6

OPTIONAL
}

RLC-Info-MBMS-r6 ::=



SEQUENCE {


dl-UM-RLC-LI-size




DL-UM-RLC-LI-size,


dl-UM-RLC-DuplAvoid-Reord-Info

UM-RLC-DuplAvoid-Reord-Info-r6

OPTIONAL,


dl-UM-RLC-OutOSeqDelivery-Info

UM-RLC-OutOSeqDelivery-Info-r6

OPTIONAL

}

RLC-InfoChoice ::=




CHOICE {


rlc-Info






RLC-Info,


same-as-RB






RB-Identity

}

RLC-InfoChoice-r5 ::=




CHOICE {


rlc-Info-r5






RLC-Info-r5,


same-as-RB






RB-Identity

}

RLC-InfoChoice-r6 ::=




CHOICE {


rlc-Info-r6






RLC-Info-r6,


same-as-RB






RB-Identity

}

RLC-PDU-Size ::=




OctetModeRLC-SizeInfoType1

RLC-PDU-SizeList ::=



SEQUENCE (SIZE (1..maxRLCPDUsizePerLogChan)) OF










RLC-PDU-Size

RLC-SequenceNumber ::=



INTEGER (0..4095)

RLC-SizeInfo ::=




SEQUENCE {


rlc-SizeIndex





INTEGER (1..maxTF)

}

RLC-SizeExplicitList ::=


SEQUENCE (SIZE
(1..maxTF))
OF











RLC-SizeInfo

ROHC-Profile-r4 ::=




INTEGER (1..3)

ROHC-ProfileList-r4 ::=



SEQUENCE (SIZE
(1..maxROHC-Profile-r4))
OF











ROHC-Profile-r4

ROHC-PacketSize-r4 ::=



INTEGER (2..1500)

ROHC-PacketSizeList-r4 ::=


SEQUENCE (SIZE
(1..maxROHC-PacketSizes-r4))
OF











ROHC-PacketSize-r4

SRB-InformationSetup ::=


SEQUENCE {


-- The default value for rb-Identity is the smallest value not used yet.


rb-Identity






RB-Identity






OPTIONAL,


rlc-InfoChoice





RLC-InfoChoice,


rb-MappingInfo





RB-MappingInfo

}

SRB-InformationSetup-r5 ::=


SEQUENCE {


-- The default value for rb-Identity is the smallest value not used yet.


rb-Identity






RB-Identity






OPTIONAL,


rlc-InfoChoice





RLC-InfoChoice-r5,


rb-MappingInfo





RB-MappingInfo-r5

}

SRB-InformationSetup-r6 ::=


SEQUENCE {


-- The default value for rb-Identity is the smallest value not used yet.


rb-Identity






RB-Identity






OPTIONAL,


rlc-InfoChoice





RLC-InfoChoice-r6,


rb-MappingInfo





RB-MappingInfo-r6

}

SRB-InformationSetupList ::=

SEQUENCE (SIZE (1..maxSRBsetup)) OF











SRB-InformationSetup

SRB-InformationSetupList-r5 ::=

SEQUENCE (SIZE (1..maxSRBsetup)) OF











SRB-InformationSetup-r5

SRB-InformationSetupList-r6 ::=

SEQUENCE (SIZE (1..maxSRBsetup)) OF











SRB-InformationSetup-r6

SRB-InformationSetupList2 ::=

SEQUENCE (SIZE (3..4)) OF











SRB-InformationSetup

TimerDAR-r6 ::=





ENUMERATED {











ms40, ms80, ms120, ms160, ms240, ms320, ms480, ms640,











ms960, ms1280, ms1920, ms2560, ms3840, ms5120 }

TimerDiscard ::=




ENUMERATED {











td0-1, td0-25, td0-5, td0-75,











td1, td1-25, td1-5, td1-75,











td2, td2-5, td3, td3-5, td4,











td4-5, td5, td7-5 }

TimerDTPoll ::=





ENUMERATED {











tdp10, tdp20, tdp40, tdp80 }

TimerDTStatus ::=




ENUMERATED {











tds10, tds20, tds40, tds80 }

TimerEPC ::=





ENUMERATED {











te50, te60, te70, te80, te90,











te100, te120, te140, te160, te180,











te200, te300, te400, te500, te700,











te900 }

TimerMRW ::=





ENUMERATED {











te50, te60, te70, te80, te90, te100, 











te120, te140, te160, te180, te200, 











te300, te400, te500, te700, te900 }

TimerOSD-r6 ::=





ENUMERATED {











ms40, ms80, ms120, ms160, ms240, ms320, ms480, ms640,











ms960, ms1280, ms1920, ms2560, ms3840, ms5120 }

TimerPoll ::=





ENUMERATED {











tp10, tp20, tp30, tp40, tp50,











tp60, tp70, tp80, tp90, tp100,











tp110, tp120, tp130, tp140, tp150,











tp160, tp170, tp180, tp190, tp200,











tp210, tp220, tp230, tp240, tp250,











tp260, tp270, tp280, tp290, tp300,











tp310, tp320, tp330, tp340, tp350,











tp360, tp370, tp380, tp390, tp400,











tp410, tp420, tp430, tp440, tp450,











tp460, tp470, tp480, tp490, tp500,











tp510, tp520, tp530, tp540, tp550,











tp600, tp650, tp700, tp750, tp800,











tp850, tp900, tp950, tp1000 }

TimerPollPeriodic ::=



ENUMERATED {











tper100, tper200, tper300, tper400,











tper500, tper750, tper1000, tper2000 }
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