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1 Introduction

In the last meeting, RAN2 made the following agreements:
Agreements:

=>
Duplicate detection functionality is kept as a baseline. FFS if duplicate detection can be removed.  

=>
RLC UM receive window operation is maintained similar to LTE.  If duplicate detection is removed from RLC UM then the need for the window will depend on the mechanism use to discard.  

RAN2 discussed the necessity of RLC UM receive window but no conclusion has been made because there were some arguments that the receive window may not be needed if duplication detection is removed from RLC UM and a new timer-based mechanism can replace the role of the receive window. In this contribution, the necessity of RLC UM receive window will be revisited.
2 Discussion
It has been about 10 years since LTE standardization and its related product commercialization was completed. During this period, there has been no noticeable problem in LTE user plane protocol, which has proven to be able to realize relatively high performance communication. They are also well tested and provide a great flexibility. In this respect, LTE RLC UM receive window operation [1] is already a proven solution as well. Given that RAN2 agreed to support out-of-sequence delivery in NR RLC layer, the only difference is the support thereof, comparing LTE RLC UM to NR RLC UM, which can be simply solved by minor revision of LTE RLC UM receive window operation.
Observation 1: Applying RLC UM receive window to NR RLC UM does not bring additional complexity comparing to LTE in the functional point of view.
Moreover, it would be beneficial to reuse the principle of LTE RLC UM receive window operation in the standardization point of view, e.g. the stabilized text for window operation, procedures, and so on. We need to note that LTE RLC UM receive window operation can be simply applied to NR RLC UM if the reordering-related part is removed in the specification. The example is described in Annex.
Observation 2: LTE specification for RLC UM receive window operation can be mostly reused as it is.

We assume RAN2 don’t have a clear understanding on whether duplicate detection is really removed. In general, PDCP can perform duplicate detection based on PDCP SN but PDCP control PDU doesn’t have PDCP SN as several companies argued in the meeting. The affect from duplicated PDCP control PDUs should be verified. Especially, the interspersed ROHC feedback packet would be the most controversial because of its uncertain impact when duplicated. In addition, a new PDCP control PDU should be designed by taking the duplication impact into account. It is noticeable that the duplicate detection function would come free if RLC UM receive window is kept in NR.
Observation 3: The RLC UM receive window operation ensures duplicate detection without additional cost.

Based on the observations, it is proposed to apply RLC UM receive window operation to NR RLC UM.

Proposal 1: RLC UM receive window operation like the example in Annex should be considered for NR RLC UM. 
3 Conclusion

In this contribution, we provide our view on NR RLC UM receive window and ask RAN2 to discuss the following proposal:

Proposal 1: RLC UM receive window operation like the example in Annex should be considered for NR RLC UM. 
4 References
[1]: 3GPP TS 36.322 : “E-UTRA RLC protocol specification”.
Annex. Example Text for RLC UM operation 
Changes are tracked against 36.322 v14.0.0
5.1.2
UM data transfer

5.1.2.1
Transmit operations

5.1.2.1.1
General

When delivering a new UMD PDU to lower layer, the transmitting UM RLC entity shall:

-
set the SN of the UMD PDU to VT(US), and then increment VT(US) by one.

5.1.2.2
Receive operations

5.1.2.2.1
General

The receiving UM RLC entity shall maintain a reordering window according to state variable VR(UH) as follows:

-
a SN falls within the reordering window if (VR(UH) – UM_Window_Size) <= SN < VR(UH);

-
a SN falls outside of the reordering window otherwise.

When receiving an UMD PDU from lower layer, the receiving UM RLC entity shall:

-
either discard the received UMD PDU or place it in the reception buffer (see sub clause 5.1.2.2.2);

-
if the received UMD PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer (see sub clause 5.1.2.2.3);



5.1.2.2.2
Actions when an UMD PDU is received from lower layer

When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:

-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or

-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;
-
else:

-
place the received UMD PDU in the reception buffer.

5.1.2.2.3
Actions when an UMD PDU is placed in the reception buffer

When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:

-
if x falls outside of the reordering window:

-
update VR(UH) to x + 1;

-
if VR(UR) falls outside of the reordering window:

-
set VR(UR) to (VR(UH) – UM_Window_Size);
- 
discard any UMD PDUs with SN that falls outside of the reordering window;
-
reassemble RLC SDUs from any UMD PDUs in the reception buffer, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before


















5.1.3
AM data transfer

