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	Reason for change:
(

	It is known that an RLC PDU can either be a RLC data PDU or a RLC control PDU. In 6.1.1, it is specified that a RLC data PDU can be a TMD PDU, UMD PDU, AMD PDU or AMD PDU segment. In 6.1.2, it is specified that a RLC control PDU means a STATUS PDU. 

1.   In 4.2.1, following the logic that 6.1.1 is for RLD data PDU, the section for RLC control PDU should be 6.1.2.

2.   In 4.5, it would be better to use the RRC parameter to replace the usage of the status prohibit timer.
3.   In 5.1.3.1.1, when receiving a positive acknowledgement for an AMD PDU segment with SN = VT(A), the indication of successful delivery of the RLC SDU cannot be sent to upper layers possibly.
4.   In 5.2.3, it is well known that STATUS PDU does not acknowledgement STATUS PDU so it would be better to have a precise description that STATUS PDU is used to provide ack/nack of RLC data PDU.
5.   In 5.2.3, T_reordering is not using the correct format of a RRC parameter. Italic should be used.
6.   In 5.2.3, it has been clarified in CR0008 that “only a single STATUS PDU is generated when the status prohibit timer expires even if there were several STATUS PDUs triggered while the timer was running”. It would be better to have the same clarification also when t-StatusProhibit is not running. One example is that before the transmission opportunity, one PDU is detected as missing due to the expiry of t-Reordering and a poll is received due to the last transmitted PDU. Then there are two triggered STATUS report but we still want to construct one single status report.
7.   In 5.2.3, a colon is redundant and a semicolon is missing.

8.   In 6.2.2.3, there is no Sequence Number (SN) field for STATUS PDU. ACK_SN field and NACK_SN field in STATUS PDU are specified in 6.2.2.14 and 6.2.2.16.
9.   In 7.1, it is not clear that RETX_COUNT counter is per AMD PDU or per AMD PDU segment if any.
10. In 7.3, t-Reordering is used in AM RLC to detect loss of RLC data PDU, not for RLC control PDU. It would be better to make it clear.



	
	

	Summary of change:
(

	1.   In 4.2.1, change the section from 6.2.1 to 6.1.2 for RLC control PDU.

2.   In 4.5, replace the status prohibit timer with t-StatusProhibit.

3.   In 5.1.3.1.1, replace AMD PDU with RLC data PDU.

4.   In 5.2.3, replace RLC PDU with RLC data PDU.

5.   In 5.2.3, replace T_reordering with the correct format of italic t-Reordering.

6.   In 5.2.3, clarify that a single STATUS PDU is constructed even if status reporting was triggered several times before the first time transmission opportunity indicated by lower layer.

7.   In 5.2.3, delete a redundant colon and add a semicolon.

8.   In 6.2.2.3, clarify that no SN field is in STATUS PDUs.
9.   In 7.1, clarify that RETX_COUNT counter is per AMD PDU.

10. In 7.3, clarify that t-Reordering is used to detect loss of RLC data PDU.
Impact analysis

Impacted functionality: 

For change 1, 2, 4, 5, 7, 8, 9 and 10, no impacted functionality. 

For change 3, indication of successful delivery of upper layers PDUs.
For change 6, status reporting.
Inter-operability: 

For change 1, 2, 3, 4, 5, 7, 8 , 9 and 10, 
no interoperability issues are foreseen.

For change 6,
If the network is implemented according to the CR and the UE is not then redundant STATUS PDU would be seen by the network.
If the UE is implemented according to the CR and the network is not then no interoperability issues are foreseen.


	
	

	Consequences if 
(

not approved:
	1.   It is not so logical for RLC control PDU to refer to 6.2.1.

2.   It might be unclear that the status prohibit timer is just t-Reordering.
3.   The indication of successful delivery of the RLC SDU cannot be sent to upper layers possibly when receiving a positive acknowledgement for an AMD PDU segment with SN = VT(A).
4.   It is unclear if STATUS PDU can ack/nack STATUS PDU.
5.   The style is not consistent with other places in the spec.
6.   It might be misunderstood that more than one STATUS PDU would be constructed if status reporting was triggered several times before the first time transmission opportunity indicated by lower layer. Unnecessary/redundant STATUS PDU would result in UL resource waste.
7.   Editorial errors exist in 5.2.3.
8.   Wrong descriptions for SN field exist.
9.  It might be unclear if RETX_COUNT counter is per AMD PDU or per AMD PDU segment.
10. It might be unclear if t-Reordering can be used to detect loss of RLC control PDU.


	
	

	Clauses affected:
(

	4.2.1, 4.5, 5.1.3.1.1, 5.2.3, 6.2.2.3, 7.1, 7.3

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


/*-------- Change 1 --------*/
4.2.1
RLC entities

[…]
An RLC entity receives/delivers RLC SDUs from/to upper layer and sends/receives RLC PDUs to/from its peer RLC entity via lower layers. An RLC PDU can either be a RLC data PDU (see sub clause 6.1.1) or a RLC control PDU (see sub clause 6.1.2). If an RLC entity receives RLC SDUs from upper layer, it receives them through a single SAP between RLC and upper layer, and after forming RLC data PDUs from the received RLC SDUs, the RLC entity delivers the RLC data PDUs to lower layer through a single logical channel. If an RLC entity receives RLC data PDUs from lower layer, it receives them through a single logical channel, and after forming RLC SDUs from the received RLC data PDUs, the RLC entity delivers the RLC SDUs to upper layer through a single SAP between RLC and upper layer. If an RLC entity delivers/receives RLC control PDUs to/from lower layer, it delivers/receives them through the same logical channel it delivers/receives the RLC data PDUs through.

/*-------- Change 2 --------*/
4.5
Data available for transmission

For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission in the RLC layer:

-
RLC SDUs, or segments thereof, that have not yet been included in an RLC data PDU;

-
RLC data PDUs, or portions thereof, that are pending for retransmission (RLC AM).

In addition, if a STATUS PDU has been triggered and t-StatusProhibit is not running or has expired, the UE shall estimate the size of the STATUS PDU that will be transmitted in the next transmission opportunity, and consider this as data available for transmission in the RLC layer.

/*-------- Change 3 --------*/
5.1.3
AM data transfer

5.1.3.1
Transmit operations

5.1.3.1.1
General

[…]
The transmitting side of an AM RLC entity can receive a positive acknowledgement (confirmation of successful reception by its peer AM RLC entity) for a RLC data PDU by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a positive acknowledgement for an RLC data PDU with SN = VT(A), the transmitting side of an AM RLC entity shall:
-
set VT(A) equal to the SN of the AMD PDU with the smallest SN, whose SN falls within the range VT(A) <= SN <= VT(S) and for which a positive acknowledgment has not been received yet.

-
if positive acknowledgements have been received for all RLC data PDUs associated with a transmitted RLC SDU:

-
send an indication to the upper layers of successful delivery of the RLC SDU.

/*-------- Change 4 --------*/
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 data 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.
/*-------- Change 5 --------*/
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.
/*-------- Change 6 --------*/
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 single STATUS PDU even if status reporting was triggered several times 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:
/*-------- Change 7 --------*/
-
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;
-
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.

/*-------- Change 8 --------*/
6.2.2.3
Sequence Number (SN) field

Length: 10 bits for AMD PDU and AMD PDU segments. 5 bits or 10 bits (configurable) for UMD PDU.

The SN field indicates the sequence number of the corresponding UMD or AMD PDU. For an AMD PDU segment, the SN field indicates the sequence number of the original AMD PDU from which the AMD PDU segment was constructed. The sequence number is incremented by one for every UMD or AMD PDU.

/*-------- Change 9 --------*/
7.1
State variables

[…]
c) RETX_COUNT – Counter

This counter counts the number of retransmissions of an AMD PDU (see subclause 5.2.1). There is one RETX_COUNT counter per AMD PDU that needs to be retransmitted.

/*-------- Change 10 --------*/
7.3
Timers

The following timers are configured by RRC [5]:

a) t-PollRetransmit
This timer is used by the transmitting side of an AM RLC entity in order to retransmit a poll (see sub clause 5.2.2).

b) t-Reordering
This timer is used by the receiving side of an AM RLC entity and receiving UM RLC entity in order to detect loss of RLC data PDUs at lower layer (see sub clauses 5.1.2.2 and 5.1.3.2). If t-Reordering is running, t-Reordering shall not be started additionally, i.e. only one t-Reordering per RLC entity is running at a given time.

c) t-StatusProhibit
This timer is used by the receiving side of an AM RLC entity in order to prohibit transmission of a STATUS PDU (see sub clause 5.2.3).
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