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1 Introduction

In the last RAN2 meeting, RAN2 agreed to have RLC UM, AM, and TM in NR. In LTE, the RLC protocol specifies how the transmit and receive RLC entity must operate their RLC windows in order to avoid sequence number ambiguity and to achieve the high reliability. In this contribution, we discuss the window related issues.
2 Discussion
The transmit window and the receive window have two roles; preventing the unambiguity in sequence numbering and preventing the buffer overflow. For the first purpose, less than half the overall SN spaces are allocated to the window. For the second role, the explicit size needs to be signalled both for the transmit window and for the receive window. After being made aware of the window size, the transmit entity will not transmit more than what the receive entity can contain. 

Traditionally, the window is used in ARQ scheme for flow control between the transmitter and the receiver. The transmitter is not allowed to send RLC PDUs beyond the window upper edge, and the window moves forward when the PDU in the lower edge is acknowledged from the receiver. In LTE, RLC AM has both transmit and receive window while RLC UM doesn’t have the transmit window due to no ARQ function and RLC TM has neither transmit nor receive window since the PDUs from the upper layer will be transparent to RLC.  

Since RAN2 agreed to have RLC UM, AM, and TM in NR, we can apply the same principle to NR with respect to RLC window.
Proposal 1. In NR, RLC TM has neither transmit nor receive window.
Proposal 2. In NR, RLC UM has no transmit window.

Proposal 3. In NR, RLC AM has both transmit and receive window defined by VT(A) and AM_Window_Size where VT(A) denotes the SN to be next-positive-acknowledged in sequence and AM_Winodw_Size is calculated from the SN size as LTE.
In LTE, there are two types of receive windows specified in [1]. The first one is the lower-edge based window, which is advanced when PDU of the lower window edge is received and PDUs received outside the receive window are discarded.  We can name the first type of receiving window as “Push type window” since the advance of the window is pushed from the lower edge.
The second type is the upper-edge based window, which is advanced when a PDU outside the window, i.e. above the upper window edge, is received. Therefore, the second type of receiving window can be named as “Pull type window” since the advance of the window is pulled from the upper edge.
In NR, it may be preferable to have the same type of receive window for RLC UM and RLC AM to keep the commonality. However, the data loss can occur if RLC AM takes “Pull type window” while the window stalling would frequently happen if RLC UM takes “Push type window”. Therefore, it is reasonable to have separate receive window type for RLC AM and RLC UM in NR.
Proposal 4. In NR, RLC UM takes the upper-edge based window. The details of upper edge and lower edge is FFS.

Proposal 5. In NR, RLC AM takes the lower-edge based window. The details of upper edge and lower edge is FFS.

3 Conclusion

In this contribution, we provide our view on RLC window and ask RAN2 to discuss the following proposals:

Proposal 1. In NR, RLC TM has neither transmit nor receive window.

Proposal 2. In NR, RLC UM has no transmit window.

Proposal 3. In NR, RLC AM has both transmit and receive window defined by VT(A) and AM_Window_Size where VT(A) denotes the SN to be next-positive-acknowledged in sequence and AM_Winodw_Size is calculated from the SN size as LTE.

Proposal 4. In NR, RLC UM takes the upper-edge based window. The details of upper edge and lower edge is FFS.

Proposal 5. In NR, RLC AM takes the lower-edge based window. The details of upper edge and lower edge is FFS.

4 References
[1]: 3GPP TS 36.322 : “E-UTRA RLC protocol specification”.

