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1   Introduction
In previous meetings, the following agreements regarding to RLC UM mode are achieved [1]:

	97bis Agreements:
1 RLC AM/UM receiver does not store complete RLC SDUs, just RLC SDUs segments
2 If a segment is detected to be missing, then all stored segments associated to the RLC SDU can be discarded.  FFS how a missing segment is detected if a timer mechanism is used (e.g T-reassembly).
3 Duplicate detection functionality is kept as a baseline. FFS if duplicate detection can be removed.  

4 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.  

5 FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field

	98 Agreements:

=>
Duplicate detection in RLC UM is not necessary

=> 12 and 18 bit PDCP SN is used for NR

	AH#2 Agreements：

1.
12 and 18 bit RLC SN is used for RLC AM NR.  SN for RLC UM is FFS

2.
Only 16 bit SO is used in NR for both AM and UM.

3.
NACK_RANGE size is FFS – depends on byte alignment and full RLC STATUS format


In this contribution, we will discuss the SN length for UM RLC in NR.
2   Discussion 
In LTE, the SN length for UMD RLC PDU is  5bits or 10 bits configured by RRC and the SN length for AMD RLC PDU is 10 bits or 16 bits configured by RRC. In NR, as there are different aspects to consider, we should discuss the SN length separately for AM and UM like in LTE. For AM mode, it has been agreed to use 12 bit and 18 bit in NR. And the possible format is showed in Figure 1.  
[image: image1.emf]D/C SI SN

SN

Data

...

Oct 3

Oct N

Oct 1

Oct 2

Data

Oct 4

R D/C SI

SN

SN

Data

...

Oct 3

Oct N

Oct 1

Oct 2

SN

Oct 4

R R R


Figure 1: AMD PDU formats with 12bit and 18 bit SN
For UM mode, it was agreed in AH#2 meeting that SN is not added for non-segmented RLC SDU. Therefore, only segmented SDU will be associated with an SN and the segments belonging to the same SDU use the same SN. Based on this agreement, there may be two cases to be considered: 

When the channel quality is good, gNB may allocates relatively large grant to schedule data. In this case, the SN length needs not be too long as there are not many segmented SDUs, maybe one segment per MAC PDU. Considering the byte aligned format for UM PDU, 6 bits SN can be used for UM RLC in NR. 6 bits SN can be accommodated in one byte to reduce overhead as showed in Figure 2. 
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Figure 2: Segmented UMD PDU format with 6 bit SN 
When the channel quality is not good, gNB may only schedule small grant. In this case, the 6 bit SN length may not be enough for RLC segments as small grant may lead to large amount of segments. Considering the byte aligned format for UM PDU, 14 bits SN can be used for UM RLC in NR. 14 bits SN can be accommodated in two bytes as showed in Figure 3. 
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Figure 3: Segmented UMD PDU format with 14 bit SN 

As discussed above, SN length of 6 bit and 14 bit can be used for UM RLC in NR in consideration of different cases. To use which SN for UM RLC should be controlled by gNB. And therefore the two SN lengths can be configurable by RRC as in LTE.
Proposal 1: In NR, for UM mode, 6 bit and 14 bit are used for RLC SN.

Proposal 2: In NR, for UM mode, whether 6 bit or 14 bit is used can be configured by RRC.
3    Conclusion
By discussing the RLC SN length for UM RLC, we have the following proposals:

Proposal 1: In NR, for UM mode, 6 bit and 14 bit are used for RLC SN.

Proposal 2: In NR, for UM mode, whether 6 bit or 14 bit is used can be configured by RRC.
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5   Text Proposal
——————————————————————START————————————————————
6.2.1.3
UMD PDU

UMD PDU consists of a Data field and an UMD PDU header.

UMD PDU header consists of a fixed part (fields that are present for every UMD PDU) and an extension part (fields that are present for an UMD PDU when necessary). The fixed part of the UMD PDU header consists of a SI. The extension part of the UMD PDU header consists of a SN and may further contain a SO field. 
When an UMD PDU contains a complete RLC SDU, the UMD PDU header only contains the SI field, and is byte aligned.
When an UMD PDU contains a RLC SDU segment, the UMD PDU header contains the SI field, the SN field and the SO field which is 16 bits, and is byte aligned. An UM RLC entity is configured by RRC to use either a 6 bit SN or a 14 bit SN. When the 6 bit SN is configured, the length of the UMD PDU header is three bytes. When the 14 bit SN is configured, the length of the the UMD PDU header is four bytes.
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Figure 6.2.1.3-1: UMD PDU containing a complete RLC SDU
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Figure 6.2.1.3-2: UMD PDU with 6 bit SN containing a RLC SDU segment
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Figure 6.2.1.3-3: UMD PDU with 14 bit SN containing a RLC SDU segment
6.2.2.3
Sequence Number (SN) field

Length: 12 bits or 18 bits (configurable) for AMD PDU. 6 bits or 14 bits (configurable) for UMD PDU.
The SN field indicates the sequence number of the corresponding RLC SDU. For RLC AM, the sequence number is incremented by one for every RLC SDU. For RLC UM, the sequence number is incremented by one for every UMD PDU with a RLC SDU segment.
——————————————————————END————————————————————
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