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	Reason for change:
(

	Subclause 5.2.3 specifies the construction of STATUS PDUs. The specified rules can result in a problem when reporting the status of a partially received segmented PDU and the size of the STATUS PDU is limited by the size of the RLC PDU indicated by lower layers.

An example of a situation where a problem can occur is when a PDU with SN N is segmented into 3 segments and the receiver successfully receives the middle segment but does not successfully receive the other segments. Some PDUs with SN > N may be successfully received. When compiling the STATUS PDU the receiver may have sufficient space to include an NACK_SN/SOstart/SOend field for the first missing segment of the PDU but not the second missing segment. When setting the ACK_SN field the specifications requires the receiver to "set the ACK_SN to the SN of the next not received RLC Data PDU which is not indicated as missing in the resulting STATUS PDU" which would require the receiver to set the ACK_SN to a value greater than N (it might be N+1 or greater than N+1 depending on whether any subsequent PDUs were successfully received). On receiving this STATUS PDU the transmitter will consider that all of the PDU with SN = N apart from the one NACKed segment has been usefully received - i.e. the transmitter will not be aware that there is a further missing segment of this PDU.

There are no specified requirements when the transmitter discards data from the transmit buffer but it is generally understood that an implementation is permitted to discard the data as soon as it has been ACKed. In the example situation described above, if the transmitter discards the data that it mistakenly believed to be successfully received then it will not be possible for it to ever retransmit the second missing segment if retransmission is requested in a subsequent STATUS PDU. It is likely that the STATUS PDU will be discarded as it contains 'invalid values'. Furthermore, as the data is never retransmitted the maximum retransmission threshold will never be reached and the error situation will never get reported to RRC. The protocol will stall with no specified means of recovery. 

Impacted functionality:
Status reporting for RLC AM. The change only impacts the corrected functionality.

Inter-operability: 

1. If the UE is implemented according to the CR and the eNB is not then the UE could receive misleading STATUS reports from the eNB leading it to discard data for PDU segments that have not been correctly received. As a consequence UL data transfer on this RB could stall with no specified means of recovery.

2. If the eNB is implemented according to the CR and the UE is not then the eNB could receive misleading STATUS reports from the UE leading it to discard data that for PDU segments that have not been correctly received. As a consequence DL data transfer on this RB could stall with no specified means of recovery.


	
	

	Summary of change:
(

	It is specified in subclause 5.2.3 that if the final NACK_SN field in the STATUS PDU refers to a partly received AMD PDU and there is a not received segment of this AMD PDU which is not indicated in the STATUS PDU then the ACK_SN to the SN of this partly received AMD PDU (instead of the SN of the next not received AMD PDU).

In addition, a clarification is added to 6.2.2.14 that the ACK_SN field refers to the " SN of the next not received RLC Data PDU or RLC Data PDU segment".
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not approved:
	If the CR is not approved then a situation can occur that could lead the transmitter to discard data that has not been received correctly by the receiver. As a consequence data transfer on this radio bearer will stall with no specified means of recovery. Although the occurrence of the problem should be infrequent, the consequence of it occurring is severe.   
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5.2.3
Status reporting

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).

RRC configures whether or not the status prohibit function is to be used for an AM RLC entity.

Triggers to initiate STATUS reporting include:

-
Polling from its peer AM RLC entity:
-
When a RLC data PDU with SN = x and the P field set to “1” is received from lower layer, the receiving side of an AM RLC entity shall:

-
if the PDU is to be discarded as specified in subclause 5.1.3.2.2; or

-
if x < VR(MS) or x >= VR(MR):

-
trigger a STATUS report;

-
else:

-
delay triggering the STATUS report until x < VR(MS) or x >= VR(MR).

NOTE 1:
This ensures that the RLC Status report is transmitted after HARQ reordering.
-
Detection of reception failure of an RLC data PDU:

-
The receiving side of an AM RLC entity shall trigger a STATUS report when t-Reordering expires.

NOTE 2:
The expiry of T_reordering triggers both VR(MS) to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after VR(MS) is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

-
if t-StatusProhibit is not running:

-
at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and deliver it to lower layer;

-
else:

-
at the first transmission opportunity indicated by lower layer after t-StatusProhibit expires, construct a single STATUS PDU even if status reporting was triggered several times while t-StatusProhibit was running and deliver it to lower layer;

When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall:

-
start t-StatusProhibit.

When constructing a STATUS PDU, the AM RLC entity shall:

-
for the AMD PDUs with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet, in increasing SN order of PDUs and increasing byte segment order within PDUs, starting with SN = VR(R) up to the point where the resulting STATUS PDU still fits to the total size of RLC PDU(s) indicated by lower layer:

-
for an AMD PDU for which no byte segments have been received yet::

-
include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

-
for a continuous sequence of byte segments of a partly received AMD PDU that have not been received yet:
-
include in the STATUS PDU a set of NACK_SN, SOstart and SOend
-
if the final NACK_SN field in the STATUS PDU refers to a partly received AMD PDU and there is a not received segment of this AMD PDU which is not indicated in the STATUS PDU:

-
set the ACK_SN to the SN of this partly received AMD PDU;
-
else, set the ACK_SN to the SN of the next not received RLC Data PDU which is not indicated as missing in the resulting STATUS PDU.

6.2.2.14
Acknowledgement SN (ACK_SN) field

Length: 10 bits.

The ACK_SN field indicates the SN of the next not received RLC Data PDU or RLC Data PDU segment which is not reported as missing in the STATUS PDU. When the transmitting side of an AM RLC entity receives a STATUS PDU, it interprets that all AMD PDUs up to but not including the AMD PDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those AMD PDUs indicated in the STATUS PDU with NACK_SN and portions of AMD PDUs indicated in the STATUS PDU with NACK_SN, SOstart and SOend.
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