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1 Introduction

The contribution addresses number of open isseus regarding status reporting.  
2 Discussion
How to detect the missing PDU

During the last meeting, it has been agreed to detect the missing PDU after HARQ reordering, which is to decide whether a missing PDU is lost or being processed in a HARQ process. The next question would be how to reorder the RLC PDUs, and we propose to reuse the existing T1 timer based mechanism. A text proposal captured with necessary modification from the relevant text of 25.322 is attached. 
Proposal 1: T1 timer based HARQ reordering mechanism is the starting point for the HARQ reordering in LTE RLC. The relevant text in 25.321 should be captured with the necessary modification to the 36.322.
Piggybacked STATUS PDU 
Some companies propose to remove STATUS PDU piggyback option to simplify the specification. This makes sense because this option has not been widely used even in UMTS where the saving is greater. On the other hand, piggyback option does not seem to introduce considerable complexity since the conventional LI and E mechanism has been adopted for framing. Like in UMTS, one special LI indicates the existence of the piggybacked STATUS PDU would be enough, which is neither new nor too complex.
Piggybacking is in general more bandwidth efficient mechanism, and the expected saving is around 1 byte per STATUS PDU.
 Considering that STATUS PDU will not be triggered very often, 1 byte saving per STATUS PDU seems not significant. On the other hand, one can argue that piggybacking is nothing new, so it is more natural to reuse it if any gain exists.

We don’t see allowing piggybacking or not as a critical decision that will make the significant difference, therefore it is proposed to take the majority's preference as an working assumption at this meeting.
Proposal 2: To take the majority’s preference as an working assumption on the issue. 
Format of STATUS REPORT SUFI
According to the decision made last meeting, a STATUS REPORT will contain the single ACK and multiple NACKs. Due to the resegmentation property, the format should be able to indicate which part of the concerned RLC PDU is ACKed/NACKed. For this, First byte field and Last byte field are introduced as an optional fields. Figure 1 shows the proposed format of RLC STATUS REPORT. Figure 1 shows the format proposed for STATUS REPORT. The length of the type field is 3 bits to have D/C field, Type field and Length field in the first byte. 

	Bit
	Description

	000
	STATUS REPORT 

	001-111
	Reserved (more SUFIs can be defined if proved necessary)
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Fig 1. STATUS REPORT SUFI
LEN

Length: 4 bits

A STATUS REPORT contains zero or more RLC SNs of NACKed PDUs and one RLC SN of ACKed PDU. LEN indicates the number of RLC SNs of NACKed PDUs in a STATUS REPORT SUFI.
Extension

Length: 1 bit

If it sets to 0, there are neither First Byte field nor the Last Byte field for the accompanied RLC SN field. If it sets to 1, there are First Byte field and the Last Byte field for the accompanied RLC SN field.
RLC SN of NACKed PDU
Length: 10 bits
If the accompanied E bit is 0,  it indicates the sequence number of the AMD PDU which is not correctly received. If the accompanied E bit is 1, it indicates the sequence number of the AMD PDU, part of which is not correctly received. 
RLC SN of ACKed PDU

Length: 10 bits
It acknowledgeds the reception of all AMD PDU with “Sequence Number” ≤RLC SN of ACKed PDU that are not indicated to be erroneous in the STATUS REPORT. If the accompanied E bit is 1, only the part of AMD PDU whose sequence number is equal to RLC SN of ACKed PDU is acknowledged, and the acknowledged part is indicated by the accompanied First byte field and the Last byte field. 
First Byte
Length : 15 bits
It indicates the position of the first byte in the payload part, being acknowledged or negatively acknowledged, of the AMD PDU with “Sequence Number” = RLC SN of the ACKed PDU or NACKed PDU. 
Last Byte

Length : 15 bits
It indicates the position of the last byte in the payload part, being acknowledged or negatively acknowledged, of the AMD PDU with “Sequence Number” = RLC SN of the ACKed PDU or NACKed PDU.

Proposal 3: To define STATUS REPORT SUFI as proposed in the figure 1. 
3 Conclusion
Six proposals are made in this contribution. 

Proposal 1: T1 timer based HARQ reordering mechanism is the starting point for the HARQ reordering in LTE RLC. The relevant text in 25.321 should be captured with the necessary modification to the 36.322.

Proposal 2: To take the majority’s preference as an working assumption on whether to support piggybacked STATUS PDU or not. 

Proposal 3: To define STATUS REPORT SUFI as proposed in the figure 1. 
4 Text proposal regarding HARQ reordering

note: The following section is largely copied and pasted from the 11.6.2.3 of 25.321. The names of state variable and parameters are modified for better wording. Unproper parts are not pasted. 
For your information, mapping between new variables and the old ones are given below.

	25.321
	new variables

	Receiver window size
	Reordering Window Size

	next_expected_TSN
	VR(H)

	RcvWindow_UpperEdge
	VR(E)

	T1_TSN
	VR(T1)


X.Y
Reordering entity

X.Y.1
Definitions

In the functions described in this section the following definitions apply:
Parameters

-
Reordering Window Size (REORDERING_WINDOW_SIZE) 
This is the size of the reordering window according to the definition below. The value of the parameter is configured by higher layers. 

State variables

VR(H)

This state variable is maintained by each receiving UM RLC entity and the receiving side of each AM RLC entity. It holds the "Sequence Number" following the highest "Sequence Number" of any reordered RLC PDU. This state variable is initially set to 0.
VR(E)

This state variable is maintained by each receiving UM RLC entity and the receiving side of each AM RLC entity. It holds the higher edge of  the reordering window. After the first RLC PDU has been successfully received,  it also corresponds to the highest “Sequence Number” of any received RLC PDU. The state variable is initially set to REORDERING_WINDOW_SIZE.

VR(T1)

The SN of the latest RLC PDU that can not be delivered to the reception buffer, when the timer T1 is started.
Timers

-
Re-ordering release timer (T1):
The Re-ordering release timer T1 controls the stall avoidance in the reordering buffer as described below. The value of T1 is configured by upper layers.
Other definitions

-
Reordering window:
The receiver window defines SNs of those RLC PDUs that can be received in the receiver without causing an advancement of the reordering window according to the procedure below. The size of the receiver window equals REORDER_WINDOW_SIZE and spans SNs going from VR(E) – REORDER_WINDOW_SIZE + 1 to VR(E) included. 
X.Y.2
Reordering functionality
If no timer T1 is active:

-
the timer T1 shall be started when a RLC PDU with SN > VR(H) is correctly received. 
-
VR(T1) shall be set to the SN of this RLC PDU.
If a timer T1 is already active:

-
no additional timer shall be started, i.e. only one timer T1 may be active at a given time.

The timer T1 shall be stopped if:

-
the RLC PDU with SN = VR(T1) can be delivered to the reception buffer before the timer expires.

When the timer T1expires and VR(T1) > VR(H):

-
all correctly received RLC PDUs with SN > VR(H) up to and including VR(T1) -1 shall be delivered to the reception buffer;

-
all correctly received RLC PDUs up to the next not received RLC PDU shall be delivered to the reception buffer.
-
VR(H) shall be set to the SN of the next not received MAC-hs PDU.
When the timer T1 is stopped or expires, and there still exist some received RLC PDUs in the reordering window/buffer:

-
timer T1 is started
-
set VR(T1) to the highest SN among those of the RLC PDUs not reordered yet. 
Receiver operation:

When a RLC PDU with “Sequence Number” = SN is received:

-
if SN is within the reordering window:

-
if SN < VR(H):

-
the RLC PDU is considered as already reordered;
-
else:
-
the RLC PDU shall be placed in the reordering buffer at the place indicated by the SN.

-
if SN is outside the reordering window but inside the reception window:

-
the received RLC PDU shall be placed above the VR(E) in the reordering buffer, at the position indicated by SN;

-
VR(E) shall be set to SN thus advancing the reordering window;

-
any RLC PDUs with SN ( VR(E) – REORDER_WINDOW_SIZE,  i.e. outside the reordering window after its position is updated, shall be removed from the reordering buffer and be delivered to the reception buffer;
-
if VR(H) is below the updated reordering window:

-
VR(H) shall be set to VR(E) – REORDER_WINDOW_SIZE + 1; 
-
if SN is outside the reception window:
-
the received RLC PDU shall be discarded without reordering window advancement;
-
if the RLC PDU with ”Sequence Number” = VR(H) is stored in the reordering buffer after reordering window advancement:
-
all received RLC PDUs with consecutive “Sequence Numbers” from VR(H) (included) up to the first not received RLC PDU shall be delivered to the reception buffer;
-
VR(H) shall be advanced to the “Sequence Number” of this first not rRLC PDU.








































































� 3 byte MAC header and 2 byte LI are assumed.  
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