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1	Introduction

In current TS 38.322 v15.0.0, the following actions have been specified when an AMD PDU is placed in the reception buffer or when the reassembly timer t-Reassembly expires. This paper discusses some further issues on the specified actions.  
[bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK17]2	Discussion
In current TS 38.322 v15.0.0, the following actions have been specified when an AMD PDU is placed in the reception buffer or when t-Reassembly expires. 
----------------------------------------------- From 38.322 start -----------------------------------------------

[bookmark: _Toc477961574][bookmark: _Toc496106114][bookmark: _Toc484620854]5.1.3.2.3	Actions when an AMD PDU is placed in the reception buffer
When an AMD PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:
-	if x >= RX_Next_Highest
-	update RX_Next_Highest to x+ 1;
-	if all bytes of the RLC SDU with SN = x are received:
-	reassemble the RLC SDU from AMD PDU(s) with SN = x, remove RLC headers when doing so and deliver the reassembled RLC SDU to upper layer;
-	if x = RX_Highest_Status,
-	update RX_Highest_Status to the SN of the first RLC SDU with SN > current RX_Highest_Status for which not all bytes have been received;
-	if x = RX_Next:
-	update RX_Next to the SN of the first RLC SDU with SN > current RX_Next for which not all bytes have been received; 
-	if t-Reassembly is running:
-	if RX_Next_Status_Trigger = RX_Next + 1 and there is no missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU; or
-	if RX_Next_Status_Trigger falls outside of the receiving window and RX_Next_Status_Trigger is not equal to RX_Next + AM_Window_Size:
-	stop and reset t-Reassembly;
-	if t-Reassembly is not running (includes the case t-Reassembly is stopped due to actions above):
-	if RX_Next_Highest> RX_Next +1; or
-	if RX_Next_Highest = RX_Next + 1 and there is at least one missing byte segment of the SDU associated with SN = x before the last byte of all received segments of this SDU:
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.
[bookmark: _Toc477961575][bookmark: _Toc496106115][bookmark: _Toc484620855]5.1.3.2.4	Actions when t-Reassembly expires
When t-Reassembly expires, the receiving side of an AM RLC entity shall:
-	update RX_Highest_Status to the SN of the first RLC SDU with SN >= RX_Next_Status_Trigger for which not all bytes have been received;
-	if RX_Next_Highest> RX_Highest_Status +1: or
-	if RX_Next_Highest = RX_Highest_Status + 1 and there is at least one missing byte segment of the SDU associated with SN = RX_Highest_Status before the last byte of all received segments of this SDU:
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.
----------------------------------------------- From 38.322 end -----------------------------------------------
As described above, in the initial start of t-Reassembly, to avoid the unnecessary retransmission, for the case that RX_Next_Highest = RX_Next + 1, the t-Reassembly will only be started in case that “there is at least one missing byte segment of the SDU associated with SN = x before the last byte of all received segments of this SDU”. However, for the case “RX_Next_Highest > RX_Highest_Status +1”, the RX_Next_Status_Trigger will be set to RX_Next_Highest, no matter whether there is any missing byte (i.e. gap) in the SDU with SN= RX_Next_Highest-1. In this case, if there is no missing byte segment (i.e. gap) in the SDU with SN= RX_Next_Highest-1, then unnecessary retransmission may be caused.
For example, in case the timer t-Reassembly expired, and the RX_Next_Highest = 100, and RX_Highest_Status = 50, but for the SDU with SN = 99, only the first byte segment is received. Based on current description, the RX_Next_Status_Trigger will be set to 100 and the t-Reassembly will be started again. Once the t-Reassembly expire again, the RX_Highest_Status will set to 100, and the SDU with SN=99 will be marked as NACK in the status report, in which case the unnecessary retransmission for SDU with SN =99 will be caused.
In order to avoid the unnecessary retransmission, whenever we start the t-Reassembly, for the case that “RX_Next_Highest > RX_Highest_Status +1”, we think the RX_Next_Status_Trigger shall be set to RX_Next_Highest only in case there is missing byte segment (i.e. gap) in the SDU with SN = RX_Next_Highest -1, otherwise, the RX_Next_Status_Trigger shall be set to RX_Next_Highest -1.

Proposal 1: Whenever we start the t-Reassembly, for the case that RX_Next_Highest> RX_Highest_Status +1, the RX_Next_Status_Trigger shall be set to RX_Next_Highest only in case there is some missing byte segments (i.e. gap) in the SDU with SN = RX_Next_Highest -1, otherwise, the RX_Next_Status_Trigger shall be set to RX_Next_Highest -1.

The example of modification can be found as follow and the related CR can be found in [2]:
---------------------------------------- Example for modification start -----------------------------------------------
5.1.3.2.3	Actions when an AMD PDU is placed in the reception buffer
When an AMD PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:
-	if x >= RX_Next_Highest
-	update RX_Next_Highest to x+ 1;
-	if all bytes of the RLC SDU with SN = x are received:
-	reassemble the RLC SDU from AMD PDU(s) with SN = x, remove RLC headers when doing so and deliver the reassembled RLC SDU to upper layer;
-	if x = RX_Highest_Status,
-	update RX_Highest_Status to the SN of the first RLC SDU with SN > current RX_Highest_Status for which not all bytes have been received;
-	if x = RX_Next:
-	update RX_Next to the SN of the first RLC SDU with SN > current RX_Next for which not all bytes have been received; 
-	if t-Reassembly is running:
-	if RX_Next_Status_Trigger = RX_Next + 1 and there is no missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU; or
-	if RX_Next_Status_Trigger falls outside of the receiving window and RX_Next_Status_Trigger is not equal to RX_Next + AM_Window_Size:
-	stop and reset t-Reassembly;
-	if t-Reassembly is not running (includes the case t-Reassembly is stopped due to actions above):
-	if RX_Next_Highest> RX_Next +1; 
-	if there is no missing byte segment of the SDU associated with SN = RX_Next_Highest -1 before the last byte of all received segments of this SDU for which not all bytes have been received,
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest - 1.
-	else
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.
-	if RX_Next_Highest = RX_Next + 1 and there is at least one missing byte segment of the SDU associated with SN = x before the last byte of all received segments of this SDU:
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.
5.1.3.2.4	Actions when t-Reassembly expires
When t-Reassembly expires, the receiving side of an AM RLC entity shall:
-	update RX_Highest_Status to the SN of the first RLC SDU with SN >= RX_Next_Status_Trigger for which not all bytes have been received;
-	if RX_Next_Highest> RX_Highest_Status +1: 
-	if there is no missing byte segment of the SDU associated with SN = RX_Next_Highest -1 before the last byte of all received segments of this SDU for which not all bytes have been received,
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest - 1.
-	else
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.
-	if RX_Next_Highest = RX_Highest_Status + 1 and there is at least one missing byte segment of the SDU associated with SN = RX_Highest_Status before the last byte of all received segments of this SDU:
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.
 ---------------------------------------- Example for modification end-----------------------------------------------

3	Conclusion
In this contribution, some considerations on the unnecessary retransmissions are given with the following observations:  
Proposal 1: Whenever we start the t-Reassembly, for the case that RX_Next_Highest> RX_Highest_Status +1, the RX_Next_Status_Trigger shall be set to RX_Next_Highest only in case there is some missing byte segments (i.e. gap) in the SDU with SN = RX_Next_Highest -1, otherwise, the RX_Next_Status_Trigger shall be set to RX_Next_Highest -1.
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The related CR can be found in [2].
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