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1	Introduction
The following was agreed by RAN2-NR#2 meeting:
Agreements
1.	RLC UM without SN for the complete SDU is selected.   FFS which options is selected 
2.	SI field is included in RLC UM header to differentiate complete RLC SDU, the first SDU segment, the middle SDU segment, and the last SDU segment. 
 -	The header of unsegmented SDU contains only SI field. 
-	The header of first segment contains only SI field and SN. 
-	The header of middle and last segment contains SI field, SN, and SO.  

Agreeements
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.

This contribution discusses the SN field lengths to be introduced for RLC UM and proposes corresponding PDU formats.
2	Discussion
2.1	SN field length for RLC UM
Applying SN field only for RLC SDU segments, the required SN space does not anymore depend on the inflow of PDCP packets as for RLC AM. Rather it is similar to LTE: it depends on the number of TBs that can be transmitted simultaneously and maximum HARQ RTT. One TB may comprise of 0, 1, or 2 RLC SDU segments per RLC entity requiring maximum of one new SN to be applied per TB (the first segment counted in the previous TB since same SN is used for the segments) regardless of the number of complete RLC SDUs multiplexed.
In the email discussion “[98#39] – RLC UM – Qualcomm”, several companies proposed to apply 6 bits SN for RLC UM to be able to make the header field size equal for the unsegmented and first segment of RLC SDU for the ease of pre-processing. However, we think the 6 bits SN will not suffice for all the scenarios in NR, e.g., when CA configuration is applied for high data rate streaming applications. For instance, if 4 CCs are configured and 8 HARQ processes are assumed, 6 bit SN may only suffice in applying SN for the segments of the first HARQ transmissions without counting any HARQ re-transmissions. Hence, as soon as CA is active, 6 bit RLC SN is not enough to handle segmentation. Hence, 12 bits RLC SN as agreed already for RLC AM should be a configuration option – whether even 18 bits RLC SN is needed could be evaluated once the L1 details are clearer.
However, applying 6 bit RLC SN could be efficient for applications like voice since it could save 1 byte of overhead in each RLC SDU segment transmitted compared to 12 bits option.
The requirement of having same header size for first segmented and unsegmented SDU would either require the maximum SN field size to be no longer than 6 bits or the headers of complete RLC SDUs to be longer than 1 byte inducing more unnecessary overhead with reserved header fields.
We think that pre-processing the header field for the first segment of RLC SDU can be done offline and the possible change of header field size compared to full RLC SDU should not be critical. This stems from the fact that SN field value of next first RLC SDU segment is known in advance as the SN value is only increased by the incurrence of segment of a new RLC SDU in the transmitter. Such a header field can be pre-processed/created in advance in the transmitter and associated on the fly with a RLC SDU that gets next segmented. Otherwise, only the segmentation information (i.e., not a segment) header will be copied in every complete RLC SDU. Besides, the number of bytes to be included in the first segment needs to be calculated online anyway. Thus, no requirement to make UMD PDU header for complete RLC SDU and RLC SDU segment equal size shall be made. 
Proposal 1: UMD PDU header for a complete RLC SDU and an RLC SDU segment does not need to be of equal size.
Proposal 2: 6 and 12 bits RLC SN are used for RLC UM. The need of 18 bits RLC SN is FFS.
Proposal 3: Agree on the TP provided in the Annex.
3	Conclusions
This contribution discussed the lengths of SN field required for RLC UM entity and the transmitter pre-processing details. The following proposals were made:
Proposal 1: UMD PDU header for a complete RLC SDU and an RLC SDU segment does not need to be of equal size.
Proposal 2: 6 and 12 bits RLC SN are used for RLC UM. The need of 18 bits RLC SN is FFS.
Proposal 3: Agree on the TP provided in the Annex.
Annex: Text proposal
*** Start of change ***
[bookmark: _Toc477961595][bookmark: _Toc480393682][bookmark: _Toc488395840]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.


Figure 6.2.1.3-1: UMD PDU containing a complete RLC SDU


Figure 6.2.1.3-2: UMD PDU with 6 bit SN containing a first RLC SDU segment


Figure 6.2.1.3-3: UMD PDU with 6 bit SN containing a middle or last RLC SDU segment


Figure 6.2.1.3-4: UMD PDU with 12 bit SN containing a first RLC SDU segment

[bookmark: _GoBack]
Figure 6.2.1.3-5: UMD PDU with 12 bit SN containing a middle or last RLC SDU segment
Editor’s note: To be updated based on agreements on supported RLC SN lengths, and relative position of SI and reserve bits
*** End of change ***
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