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1 Introduction
The current Poll Prohibit function delays all poll function triggers when polling is prohibited. Upon expiry of the timer Timer_Poll_Prohibit, the Sender initiates the Polling function by setting the polling bit according to subclause 11.3.2.1.1. However, setting the polling bit does not ensure a PDU being sent out in some scenarios according to subclause 11.3.2. Consequently, the current Poll Prohibit function may cause data stall in RLC AM entities. This contribution gives an example to show how this will happen.  A correction is proposed. 

2 Problem of current Poll Prohibit function
The current Poll Prohibit function in AM data transfer procedure is quoted below. The relevant parts are colored in yellow.

11.3.2

Transmission of AMD PDU

[…]

-
if a poll has been triggered by either the poll triggers "Poll timer" or "Timer based" (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:

-
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 yet been acknowledged by the peer entity;

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

[…]

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".
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Suppose a Sender is configured to enable the following five poll triggers: (1) “Last PDU in buffer”, (2) “Last PDU in Retransmission buffer”, (3) “Poll timer” with Timer_Poll = 200 ms, (4) “Every Poll_PDU PDU” with Poll_PDU = 4 and (5) “Every Poll_SDU SDU” with Poll_SDU = 4. Window based trigger and Timer based trigger are disabled. Besides, suppose poll prohibit function is configured with Timer_Poll_Prohibit = 250 ms. Suppose one SDU is requested for transmission by an upper layer and a RLC transmission confirmation is requested by the upper layer when transmission of the SDU is positively acknowledged. The SDU is segmented into 6 PDUs. The transmitter transmits this 6 PDUs of SN = 0, 1, 2, 3, 4 and 5 in sequence. When scheduling PDU of SN=3 (the fourth PDU) for transmission, “Every Poll_PDU PDU” (Poll_PDU = 4 here) poll trigger is activated, poll bit is set at PDU of SN = 3. Timer_Poll is started to count for 200 ms and Timer_Poll_Prohibit is started to count for 250 ms when PDU of SN = 3 is sent out by lower layer. Afterwards, the transmitter continues to schedule PDUs of SN = 4 and 5. When PDU of SN = 5 is scheduled for transmission before Timer_Poll_Prohibit expires, although “Last PDU in buffer” is activate since there is no more PDU for transmission, the poll function is delayed because of the poll prohibit function. Suppose the Receiver receives all the six PDUs successfully. When the Receiver receives PDU of SN = 3 with a poll, the Receiver transmits a status report to positively acknowledge that PDUs of SN = 0 to 3 have been received successfully. Suppose the transmitter receives this status report successfully before Timer_Poll expires so that Timer_Poll is stopped and “Poll timer” is not triggered. Further suppose that “Detection of missing PDU” is configured and “Timer based status report transfer” is not configured in the peer receiver for status report. Since the Receiver successfully received all PDUs, status report will be sent only when a poll is received by the Receiver. Back to the transmitter, when Timer_Poll_Prohibit expires, the transmitter finds no new SDU submitted from upper layers, no PDUs been negatively acknowledged, and no poll triggered by either “Poll timer” or “Timer based”. Thus, by the current specification, the transmitter will keep idle without scheduling any PDU for transmission or retransmission. Consequently, the RLC transmission confirmation cannot be sent to the upper layer because PDUs of SN = 4 and 5 have not been positively acknowledged. However, RLC layer cannot go any further at both the transmitter and the receiver. RLC layer is stalled. 

The upper layer may re-send the SDU after time out. But the same RLC stalled situation will repeat again.

3 Proposed correction
The proposed correction is shown as follows:

11.3.2

Transmission of AMD PDU

[…]

-
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);
-
if no AMD PDU is scheduled for transmission or retransmission; and
-
if there is at least one PDU that has been transmitted 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 yet been acknowledged by the peer entity;

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

4 Conclusion

The configuration used in the example of Section 2 is reasonable. Thus, the problem described in this document cannot be considered as a rare case and its consequence is considered as quite severe. Thus, a CR is proposed for Rel-99 and later releases. A draft CR according to Section 3 is attached for discussion and decision.
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9.7.1
Polling function for acknowledged mode

The Polling function is used by the Sender to request the peer RLC entity for a status report. The "Polling bit" in the AMD PDU indicates the poll request. There are several triggers for initiating the Polling function. Which of the triggers shall be used is configured by upper layers for each RLC entity. The following triggers can be configured:

1)
Last PDU in buffer.


When an AMD PDU to be transmitted for the first time is submitted to lower layer, the Sender shall:

-
if the AMD PDU is the last AMD PDU scheduled for transmission according to subclause 11.3.2 (i.e. no data received from upper layer remains to be segmented into AMD PDUs); or

-
if the AMD PDU is the last AMD PDU that is allowed to transmit according to subclause 11.3.2.2:

-
trigger a poll for this AMD PDU.
2)
Last PDU in Retransmission buffer.


When a retransmitted AMD PDU is submitted to lower layer, the Sender shall:

-
if the AMD PDU is the last AMD PDU scheduled for retransmission according to subclause 11.3.2; or

-
if the AMD PDU is the last of the AMD PDUs scheduled for retransmission that are allowed to transmit according to subclause 11.3.2.2:

-
trigger a poll for this AMD PDU.
3)
Poll timer.


The timer Timer_Poll is started and stopped according to subclause 9.5 a). When the timer Timer_Poll expires the Sender triggers the Polling function.

4)
Every Poll_PDU PDU.


The Sender triggers the Polling function for every Poll_PDU PDU. Both retransmitted and new AMD PDUs shall be counted.

5)
Every Poll_SDU SDU.


The Sender triggers the Polling function for every Poll_SDU SDU. The poll shall be triggered for the first transmission of the AMD PDU that contains the "Length Indicator" indicating the end of the SDU.

6)
Window based.


The Sender triggers the Polling function when the condition described in subclause 9.6 d) ("Poll_Window") is fulfilled.

7)
Timer based.


The Sender triggers the Polling function periodically.

UTRAN should configure RLC to avoid deadlock situations.
Note: 
UTRAN should configure "Last PDU in buffer", "Last PDU in Retransmission buffer" and "Poll timer" simultaneously at least or configure "Timer based" to avoid deadlock situations.
The Poll Prohibit function is used by the Sender to delay the initiation of the Polling function. Usage of the Poll Prohibit function is configured by upper layers. The Poll Prohibit function consists of starting the timer Timer_Poll_Prohibit according to subclause 9.5 b) and delaying the Polling function according to the following rules:

When the Polling function is triggered, the Sender shall:

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

-
if there is one or more AMD PDUs to be transmitted or there are AMD PDUs not acknowledged by the Receiver:

-
initiate the Polling function by setting the polling bit according to subclause 11.3.2.1.1.

-
otherwise (if there is no PDU to be transmitted and all PDUs have already been acknowledged):

-
not initiate the Polling function.
Upon expiry of the timer Timer_Poll_Prohibit, the Sender shall:

-
if the Polling function was triggered at least once while the timer Timer_Poll_Prohibit was active; and

-
if there is one or more AMD PDUs to be transmitted or there are AMD PDUs not acknowledged by the Receiver:

-
initiate the Polling function once by setting the polling bit according to subclause 11.3.2.1.1.
-
otherwise (if there is no PDU to be transmitted and all PDUs have already been acknowledged):

-
not initiate the Polling function.
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 one or several AMD PDUs have been negatively acknowledged (see subclause 11.5.3):

-
schedule the AMD PDUs that were negatively acknowledged for retransmission;

-
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);
-
if no AMD PDU is scheduled for transmission or retransmission; and
-
if there is at least one PDU that has been transmitted 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 yet been acknowledged by the peer entity;

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