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1.	Introduction
Main agreements on MAC PDU construction were made at the NR AH meeting based on [1]. 
Agreements
1	MAC sub-headers are interleaved with MAC SDUs.

Agreements
1	As in LTE the UEs shall not send padding if there is data available and the remaining TB size is greater than X bytes (actual number can be discussed later when header sizes are known. In LTE X = 7 bytes)
2	MAC CEs are not placed in the middle of the MAC PDU but at the beginning or at the end (placement can be decided later)
3	Working assumption on no RLC concatenation taken at RAN2#96 is confirmed (i.e. concatenation of RLC PDUs is performed in MAC)

One issue not concluded in [1] was Proposal 8, i.e. 
[bookmark: _Ref470031889][bookmark: _Toc470032075][bookmark: _Toc470034008][bookmark: _Toc471463022][bookmark: _Toc471464359][bookmark: _Toc470002690]Within one transport block the RLC data PDUs of one logical channel shall be in continuously increasing sequence number order (except for RLC retransmissions).
Our view on this issue is expressed in this document.

2.	Discussion
In LTE, the RLC entity (UM and AM) delivers RLC PDUs to the MAC entity in increasing order of RLC SNs. For new RLC PDUs, the RLC SNs are consecutively increased because the state variable is increased by one for each delivered RLC PDU and it is attached to the next RLC PDU as a RLC SN. 
Observation1: In LTE, the RLC entity delivers new RLC PDUs in consecutively increasing order of RLC SNs to the MAC entity.
The retransmitted RLC PDUs have higher priority than new RLC PDUs, and delivered to MAC prior to new RLC PDUs. If there are multiple retransmitted RLC PDUs, there is no explicit rule that retransmitted RLC PDUs shall be delivered in increasing order of RLC SNs, and thus they may be delivered in arbitrary order. However, typical (and almost all) implementation must be implemented such that retransmitted RLC PDUs are delivered in increasing order of RLC SNs.
Observation2: In LTE, the RLC entity delivers retransmitted RLC PDUs prior to new RLC PDUs in increasing order of RLC SNs to the MAC entity.
When the MAC entity receives RLC PDUs from the RLC entity, it includes them in the MAC PDU in the same order as they are received. There is no reordering defined in MAC specification, and there is no reason to reorder received RLC PDUs.
Therefore, it can be concluded that, in LTE, all RLC PDUs from a logical channel are included in a MAC PDU in increasing order of RLC SNs.
Observation3: In LTE, RLC PDUs from a logical channel are included in a MAC PDU in increasing order of RLC SNs.

	[bookmark: _Toc454281518]5.1.2	UM data transfer
[bookmark: _Toc454281519]5.1.2.1	Transmit operations
[bookmark: _Toc454281520]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.

[bookmark: _Toc454281526]5.1.3	AM data transfer
[bookmark: _Toc454281527]5.1.3.1	Transmit operations
[bookmark: _Toc454281528]5.1.3.1.1	General
The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over RLC data PDUs. The transmitting side of an AM RLC entity shall prioritize retransmission of RLC data PDUs over transmission of new AMD PDUs.
The transmitting side of an AM RLC entity shall maintain a transmitting window according to state variables VT(A) and VT(MS) as follows:
-	a SN falls within the transmitting window if VT(A) <= SN < VT(MS);
-	a SN falls outside of the transmitting window otherwise.
The transmitting side of an AM RLC entity shall not deliver to lower layer any RLC data PDU whose SN falls outside of the transmitting window.
When delivering a new AMD PDU to lower layer, the transmitting side of an AM RLC entity shall:
-	set the SN of the AMD PDU to VT(S), and then increment VT(S) by one.




In NR, RAN2 agreed to remove concatenation in RLC. Then, the RLC entity can easily pre-construct RLC PDUs by attaching RLC header to each RLC SDU. 
However, RLC PDU pre-construction does not necessarily mean that they are delivered to MAC immediately after pre-construction. We think, even in NR, the RLC entity delivers RLC PDUs to the MAC entity only when the MAC entity indicates the total size of RLC PDUs, same as LTE.
Even if the MAC entity wants to create multiple TBs in a same TTI, it does not have to change RLC behavior, regardless of whether the RLC entity pre-constructs RLC PDUs or not. The RLC entity always delivers RLC PDUs in increasing order of RLC SNs when the MAC entity indicates total RLC size. To create multiple TBs in a same TTI, the MAC entity may indicate total RLC size multiple times to the RLC entity, but it does not have any impact on RLC PDU delivery. The RLC entity creates just RLC PDUs (may be already pre-constructed) in response to each RLC size indication, and delivers them in SN order to the MAC entity.
Observation4: Multiple TBs in a same TTI does not affect RLC PDU delivery behavior.
Based on the Observation4, we think there is no reason to change from LTE behavior. Thus, we propose followings:
Proposal1: In NR, the RLC entity delivers RLC PDUs in increasing order of RLC SNs to the MAC entity. The SNs of new RLC PDUs shall be consecutive.
Proposal2: In NR, RLC PDUs from a logical channel are included in a MAC PDU in increasing order of RLC SNs. The SNs of new RLC PDUs shall be consecutive.

3.	Proposal
In this document, we look into the LTE RLC specification and find some observations. Based on the observations, we propose same RLC behavior be applied to NR. 
Proposal1: In NR, the RLC entity delivers RLC PDUs in increasing order of RLC SNs to the MAC entity. The SNs of new RLC PDUs shall be consecutive.
[bookmark: _GoBack]Proposal2: In NR, RLC PDUs from a logical channel are included in a MAC PDU in increasing order of RLC SNs. The SNs of new RLC PDUs shall be consecutive.
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