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Introduction
During the SI period, the following agreements regarding to RLC PDU are reached:
Agreements:
1	NR RLC supports three transmission modes, i.e., AM, UM and TM.

Support the No concatenation in RLC solution (R2-169092)

Agreements
1: PDCP and RLC layers have separate PDCP SN and RLC SN.
In this contribution, we will discuss the detailed formats of RLC AM PDU, RLC UM PDU and RLC TM PDU. And our proposals will be given.
Discussion
NR RLC PDU format design has a basic principle that RLC PDU and RLC PDU header should be byte-aligned (i.e. multiple of 8 bits) in length, which is beneficial for easy processing. NR RLC supports three transmission modes, i.e. AM, UM and TM. NR RLC will support TM PDU, UM PDU and AM PDU.
Proposal 1: NR RLC PDU and NR RLC PDU header should be byte-aligned.
Proposal 2: NR RLC should support TM PDU, UM PDU and AM PDU.
In RAN2#96 meeting, an important agreement about NR RLC was made to support the No concatenation in RLC solution. This agreement will have significant impacts on RLC PDU format and RLC PDU construction.
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The NR RLC PDU design will have the following characteristics:
· No need for Length Indicator (LI) field: In one RLC PDU or RLC PDU segment there is only one PDCP PDU or PDCP PDU segment. Each length of MAC SDU will be indicated by the MAC header. Hence RLC will not need LI field.
· Segmentation indicator can be simplified: In the corresponding email discussion, our view is to use 2-bits Segmentation Indicator (SI) field to distinguish the complete PDU, the first PDU segment, the middle PDU segment and the last PDU segment. And Segmentation Offset (SO) field will be optional and exist in the last two types of PDU segments, i.e. the middle PDU segment and the last PDU segment.
· PDU segment has the same Sequence Number (SN) as the original PDU. This design can reduce the length of SN and is easy for correct reassemble.

Proposal 3: NR RLC PDU will not include Length Indicator (LI) field.
Proposal 4: NR RLC PDU will use 2-bits SI field to distinguish the complete PDU, the first PDU segment, the middle PDU segment and the last PDU segment and SO field is needed just in the case of the middle PDU segment or the last PDU segment.
Proposal 5: NR RLC PDU segment has the same SN as the original RLC PDU.
In the following subsections, detailed PDU formats design will be discussed.
RLC TM PDU
For RLC TM, there is only one type of PDU, i.e. TM data PDU. And TMD PDU does not need any headers. Hence NR TMD PDU consists only of a Data field and does not consist of any RLC headers.
[image: ]
Figure 1 NR RLC TMD PDU
Proposal 6: NR RLC TMD PDU only consists of a Data field and does not consist of any RLC headers.
RLC UM PDU
For RLC UM, there is only one type of PDU, i.e. UM data PDU. RLC UM entity provides un-acknowledgement data delivery function. The basic functions include segmentation and reassemble. Hence RLC UMD PDU should have the header to carry information of segmentation. RLC UMD header may include:
1) SI field – 2 bits;
As the above proposal, we think 2-bits SI field is enough for an RLC UMD PDU to distinguish the complete PDU, the first PDU segment, the middle PDU segment and the last PDU segment. 
2) Optional SO field - with maximum size of 16 bits;
SO field is only needed for the middle PDU segment or the last PDU segment. And the length of SO is decided by the maximum size of PDCP packets, which is 11bits or 15bits in LTE. If jumbo frame is supported in NR which the maximum size of PDCP packets is 65k bytes proposed by jumbo frame camp, an SO field of 16 bits is sufficient to support such jumbo packets. Hence the maximum length of SO field is 16 bits.  From the perspective of byte-alignment, 11 bits and 16 bits length of SO field have no difference in overhead.
One of overhead reduction is to support dynamic length of SO field, e.g. 1 byte or 2 bytes, which means that big offset will carry big SO field and small offset will carry small SO field. And 1 bit extension field indicates which one is carried in this PDU. 
3) SN field;
For NR RLC UM receiving side, there is no reordering function because of this function removal to PDCP layer.  The SN field in RLC UM header is only for segmentation/reassemble. Whether the complete PDU needs a SN or not can be considered as an optimization direction of overhead reduction.  If the complete PDU do not need to consume SN, the length of SN field can be reduced. From the perspective of byte alignment, 6 bits or 14 bits length of SN can be potential options. Accurate SN length will wait for calculation from RAN1 progress about transport block size and TTI design.


Figure 2 An example of UMD PDU with SO field
Proposal 7: NR RLC UMD PDU header consists of 2-bits SI field, SN field and optional SO field. 
Proposal 8: A complete NR RLC UMD PDU should not include SN field and only NR RLC UMD PDU segment should carry SN field. 
RLC AM PDU
RLC AM ARQ function needs to rely on the status report. Hence there are two types of RLC AM PDU, i.e. RLC AM data PDU and RLC AM control PDU.
For AM, basic functions include segmentation and status feedback. Hence RLC AMD PDU header may include:
1) D/C field – 1 bit;
Similar to LTE RLC AMD PDU, the D/C field indicates whether the RLC PDU is a RLC data PDU or RLC control PDU, e.g. 0 for control PDU and 1 for data PDU.
2) P field – 1 bit;
Polling mechanism is an important method for the transmitter to request a receiving status feedback, which is especially useful for the last PDU recovery and transmitting window update. Polling mechanism may be reused in NR. 
3) SI field – 2 bits,
As the above proposal, we think 2-bits SI field is enough for an RLC UMD PDU to distinguish the complete PDU, the first PDU segment, the middle PDU segment and the last PDU segment. 
4) SN field 
For AM, SN field should be carried by each AMD PDU, which is 1-to-1 mapping between PDCP PDU and AMD PDU. In the case of high data rate, if physical layer usually has a big transport block, each TTI will consume lots of RLC AMD PDU SN. The length of NR AMD SN field may be increased. Accurate calculation for SN length may wait for RAN1 progress about maximum size of transport block and TTI design.
5) Optional SO field - with maximum size of 16 bits;
SO field of AMD PDU is similar to that of UMD PDU.


Figure 3 An example of AMD PDU with 12 bits SN

[bookmark: _GoBack]Proposal 9: NR RLC AMD PDU consists of 1-bit D/C field, 1-bit P field, 2-bits SI field, SN field and optional SO field. 
For RLC AM control PDU, status report may include the following fields: D/C field (1 bit), ACK_SN, optional NACK SN, optional SOstart and SOend. When the length of SN is decided, status PDU will be designed accordingly.
Conclusion
Based on the analysis in section 2, these are proposed:
Proposal 1: NR RLC PDU and NR RLC PDU header should be byte-aligned.
Proposal 2: NR RLC should support TM PDU, UM PDU and AM PDU.
Proposal 3: NR RLC PDU will not include Length Indicator (LI) field.
Proposal 4: NR RLC PDU will use 2-bits SI field to distinguish the complete PDU, the first PDU segment, the middle PDU segment and the last PDU segment and SO field is needed just in the case of the middle PDU segment or the last PDU segment.
Proposal 5: NR RLC PDU segment has the same SN as the original RLC PDU.
Proposal 6: NR RLC TMD PDU only consists of a Data field and does not consist of any RLC headers.
Proposal 7: NR RLC UMD PDU header consists of 2-bits SI field, SN field and optional SO field. 
Proposal 8: A complete NR RLC UMD PDU should not include SN field and only NR RLC UMD PDU segment should carry SN field. 
Proposal 9: NR RLC AMD PDU consists of 1-bit D/C field, 1-bit P field, 2-bits SI field, SN field and optional SO field. 
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