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1.
Introduction

It was discussed during previous meetings [1] on whether it is necessary to clarify the text in Section 5.2.1 on counting the number of RLC retransmission attempts.  An offline discussion followed and three different text proposals were captured in [2]. 
In order to illustrate the difference among different text proposals and facilitate the group discussion/decision, we examine an example in this document and compare the RLC behaviour when counting RLC retransmission.

2. Discussion
2.1 Three text proposals
Three text proposals for discussion are as follows [2]:
Text Proposal 1:

When a negative acknowledgement is received for an AMD PDU or a portion of an AMD PDU, the transmitting side of the AM RLC entity shall:

-      if it is the first negative acknowledgement for any byte of the AMD PDU: 

       -      set the RETX_COUNT associated with the AMD PDU to zero;

-      else:

       -      increment the RETX_COUNT;

-      if RETX_COUNT = Max_Retx_Threshold:

       -      indicate to upper layers that max retransmission has been reached.

Text Proposal 2:

When an AMD PDU or a portion of an AMD PDU is considered for retransmission, the transmitting side of the AM RLC entity shall:
-
if the AMD PDU is considered for retransmission for the first time:
   
-
set the RETX_COUNT associated with the AMD PDU to zero;
 -
else:
  
-
if RETX_COUNT = 0 for the corresponding AMD PDU:
     

-
if the data considered for retransmission has been delivered to lower layers for transmission since RETX_COUNT for the corresponding AMD PDU was set to 0:
       

-
increment RETX_COUNT for the corresponding AMD PDU;
   
-
else (RETX_COUNT > 0 for the corresponding AMD PDU):
    

-
if the data considered for retransmission has been delivered to lower layers for transmission since the last increment of RETX_COUNT for the corresponding AMD PDU
       

-
increment RETX_COUNT for the corresponding AMD PDU;
 -
if RETX_COUNT = Max_Retx_Threshold:
   
-
indicate to upper layers that max retransmission has been reached.
Text Proposal 3:
When an AMD PDU or a portion of an AMD PDU is considered for retransmission, the transmitting side of the AM RLC entity shall:

-
if the AMD PDU is considered for retransmission for the first time: 

-
set the RETX_COUNT associated with the AMD PDU to zero;
-
else:


-
if it or a portion of it is not pending for retransmission already:

(Alternative text:


 -
if  it or a portion of it is not in retransmission buffer already:)


-
increment the RETX_COUNT;
-
if RETX_COUNT = Max_Retx_Threshold:

-
indicate to upper layers that max retransmission has been reached.
(Note: There is no new definition introduced in Text Proposal 3.  The term “pending for retransmission” has been used in Section 4.5 in the current RLC specification, and the term “retransmission buffer” is referred to in Section 5.2.2 as well.)
2.2 Example
Consider the following example: 
t1) NACK is received for AMD PDU with SN = X for the first time;
t2) NACK is received for X for the second time.  However, no retransmission for X has taken place yet;
t3) X is retransmitted using three AMD PDU segments: X[bytes 1-100], X[bytes 101-200] and X[bytes 201-end];
t4) NACK is received for X[bytes 1-100];
t5) X[bytes 1-100] is retransmitted;
t6) NACK is received for X[bytes 201-end];
t7> X[bytes 201-end] is retransmitted;
t8> NACK is received for X[bytes 201-end];
t9> NACK is received for X[bytes 201-end] again.  However, no retransmission for X[bytes 201-end] has taken place yet;
t10> X[bytes 201-end] is retransmitted;
The following table summarizes the changes in RETX_COUNT values associated with PDU X under three text proposals respectively in response to the list of events in the above example:
	Time
	Event
	Text Proposal 1
	Text Proposal 2
	Text Proposal 3

	t1
	NACK X
	0 (initialization)
	0 (initialization)
	0 (initialization)

	t2
	NACK X
	1
	0
	0

	t3
	Retx X[bytes 1-100], X[bytes 101-200], X[bytes 201-end]
	-
	-
	-

	t4
	NACK X[bytes 1-100]
	2
	1
	1

	t5
	Retx X[bytes 1-100]
	-
	-
	-

	t6
	NACK X[bytes 201-end]
	3
	1
	2

	t7
	Retx X[bytes 201-end]
	-
	-
	-

	t8
	NACK X[bytes 201-end]
	4
	2
	3

	t9
	NACK X[bytes 201-end]
	5
	2
	3

	t10
	Retx X[bytes 201-end]
	-
	-
	-


3. Conclusion

The following principles have been agreed in previous RAN2 #61bis regarding the counting of RLC retransmissions:

1. The RETX_COUNT is initiated upon the first retransmission [3];
2. The RETX_COUNT is increased when a PDU/PDU segment is placed in the retransmission buffer, except the initialization [3].
Note that RETX_COUNT will be increased upon duplicate ACKs under Text Proposal 1.  In addition, Text Proposal 2 does not follow previously agreed principle 2 exactly when adjusting RETX_COUNT value.  Also, we believe that it is easier for an implementation to check the data existence in the retransmission buffer compared to the requirement by Text Proposal 2.  Therefore we have slight preference towards Text Proposal 3 as the way forward.  A CR that captures Text Proposal 3 is provided in R2-086641.
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