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1   Introduction
In RAN2#98, the following agreements regarding to STATUS PDU were achieved [1]:

	1 NACK range field indicating the number of consecutively lost RLC SNs starting from and including NACK_SN.  

2 FFS the number of bits required

3 E3 indicates the presence of NACK range 

4 Several NACK range fields can be included in the RLC Status PDU 

5 The rest of the fields can follow LTE baseline


In RAN2#AH2, the following agreements regarding to STATUS PDU were achieved [2]:
	1.  The NR RLC STATUS PDU retains the D/C, CPT, ACK_SN, NACK_SN, SOstart, and SOend fields with the similar interpretation as in the LTE RLC STATUS PDU.

2.
The NACK range field can be associated with a pair SOstart and SOend fields to indicate the segment offsets for the “first” and “last” RLC SDU segments in a set of consecutively lost RLC PDUs.
3.
12 and 18 bit RLC SN is used for RLC AM NR.  SN for RLC UM is FFS

4.
Only 16 bit SO is used in NR for both AM and UM.

5.
NACK_RANGE size is FFS – depends on byte alignment and full RLC STATUS format
=> Editor’s note – E1-2 field definition may be revisited


In RAN2#99, the following agreements regarding to STATUS PDU were achieved [3]:
	1.
Confirm that byte alignment requirement in RLC status report applies to specific blocks within the RLC status report PDU separately

2.
The interpretation of E1/E2/E3 is not changed. 

3.
The NACK range is placed after SOstart/SOend 

4.
NACK range field size is 8 bits


Through the last three meetings, the format of STATUS PDU is basically settled. However, there is still issues during the construction and sending of the STATUS PDU when resource is not enough to accommodate the status information of all missing PDUs. In this contribution, we will discuss these issues and try to give our solutions. 
2   Discussion
In the current running TS38.322, regarding to the construction of STATUS PDU, it is specified as follows:
	When constructing a STATUS PDU, the AM RLC entity shall:

-
for the AMD PDUs with SN such that RX_Next <= SN < RX_Highest_Status that has not been completely received yet, in increasing SN order of SDUs and increasing byte segment order within SDUs, starting with SN = RX_Next 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 RLC SDU 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 RLC SDU;

-
for a continuous sequence of byte segments of a partly received RLC SDU that have not been received yet:

-
include in the STATUS PDU a set of NACK_SN, SOstart and SOend

-
for a continuous sequence of RLC SDUs that have not been received yet:

-
include in the STATUS PDU a set of NACK_SN and NACK range

-
include in the STATUS PDU, if required, a pair of SOstart and SOend

-
set the ACK_SN to the SN of the next not received RLC SDU which is not indicated as missing in the resulting STATUS PDU.
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Fig.1 Status PDU format

In NR, for a sequence of missing RLC PDUs, i.e. when NACK range exists, there are 2 cases when constructing a STATUS PDU: with or without SOstart/SOend fields. As was agreed, the order of fields in the status PDU is SOstart/SOend fields, NACK range and then NACK_SN if SOstart/SOend fields are present. 
A set of SOstart/SOend, NACK range and NACK_SN fields takes 7 or 8 bytes. For the last set of fields that is needed to be included in the STATUS PDU, two cases may happen:

Case 1: The resource is enough to accommodate all the fields.

Case 2: The resource is not enough to accommodate all the fields 

For case 1, there is no problem in the running TS.
For the case 2, however, construction order of different fields matters and clarification is needed on the RLC behaviour. 
Observation 1: A set of SOstart/SOend, NACK range and NACK_SN fields takes 7 or 8 bytes. When the uplink resource is not enough to accommodate all the fields in the STATUS PDU, the RLC behaviour is not clear in the TS 38.322.
Two options can be considered to specify the RLC behaviour in this case. 
Option 1: None of the fields in the last set is included in the STATUS PDU. 
According to the current construction order, including some of the fields will cause misunderstanding to the transmission side. With option 1, the remaining resource will be used to transmit padding bits.
Option 2: Change the order of the fields in the status PDU and include some of the fields if available.
This option has the benefit for the receiver to send the status information as much as possible. However the drawback is some extra resource will be used as some of the fields need to be transmitted twice. For instance, if only NACK_SN field can be included in the STATUS PDU, another NACK_SN field still has to be included in the next STATUS PDU for the lost range of PDUs. 
RAN2 should study the two options for the issue mentioned above and select one to solve it. Therefore we propose:
Propose 1: RAN2 to investigate the issue when the resource is not enough to accommodate all the fields of the last set of STATUS PDU.
Another issue worth considering is the latency of status reporting of missing PDUs. When resource is not enough to transmit a complete STATUS PDU to reflect the status of all missing PDUs, an incomplete STATUS PDU is constructed. And the receiving status of the remaining PDUs will be reflected in the next STATUS PDU. In the running TS38.322, it is stated as follows:
	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.


According to the procedure we can see that each time a SATATUS PDU has been transmitted, the t-StatusProhibit timer will be started. In this case, if the resource is only enough to include a part of the status information, the status of the remaining missing PDUs can only be sent after the t-StatusProhibit expires. This will prevent the transmission side from being aware of the receiving status of these PDUs and perform retransmission at the earliest time. 

Observation 2: When the resource is not enough to accommodate the status information of all the missing PDUs in a STATUS PDU, the start of t-StatusProhibit will lead to latency for status PDU retransmission.

To solve this issue, we propose:
Propose 2: When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall not start t-StatusProhibit if the complete information of all missing PDUs has not been included in the STATUS PDU.
3   Conclusion
By discussing the construction and sending of RLC STATUS PDU, we have the following observations and proposals:

Observation 1: A set of SOstart/SOend, NACK range and NACK_SN fields takes 7 or 8 bytes. When the uplink resource is not enough to accommodate all the fields in the STATUS PDU, the RLC behaviour is not clear in the TS38.322.
Observation 2: When the resource is not enough to accommodate the status information of all the missing PDUs in a STATUS PDU, the start of t-StatusProhibit will lead to latency for status PDU retransmission.

Propose 1: RAN2 to investigate the issue when the resource is not enough to accommodate all the fields of the last set of STATUS PDU.
Propose 2: When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall not start t-StatusProhibit if the complete information of all missing PDUs has not been included in the STATUS PDU.
4   Reference

[1]  RAN2#98 Chinaman notes
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[3]  RAN2#99 Chinaman notes
3GPP


_1565508299.vsd
�

R


D/C�

CPT�

ACK_SN


ACK_SN


Oct 1


Oct 2


Oct 3


Oct 4


Oct 5


Oct 6


Oct 7


Oct 8


Oct 9


Oct 10


Oct 11


Oct 12


Oct 13


Oct 14


Oct 15


ACK_SN


E1


R


NACK_SN


NACK_SN


NACK_SN


E1


E2


E3


R


R


R


NACK_SN


NACK_SN


NACK_SN


E1


E2


E3


SOstart


SOstart


SOend


SOend


NACK range


NACK_SN


NACK_SN


R


R


R


...


Oct 16


Oct 17


R


R


NACK_SN


Oct 18


E1


E2


E3



