
3GPP TSG-RAN WG2 #99                                                                                     R2-1707933
Berlin, Germany, 21 - 25 Aug 2017	         Revision of R2-1706374

Source:	CATT
[bookmark: Title]Title:	NR RLC UM SN Length
[bookmark: Source]Agenda Item:	10.3.2.3
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Introduction
In the last RAN2 meeting, the following agreements regarding RLC UM operation were captured [1]:
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.  
In this contribution, we will analyze the details about RLC UM SN length. And our proposal will be given.
2. Discussion
RAN2 agreed that only RLC UM segments consume SN. Hence the SN space will be reduced. If UM PDU header can be reduced from regular two bytes with 12 bit SN to 1 byte, there will be some overhead reduction benefit. From the perspective of byte-alignment, 6 bits SN with 2 bits SI field will fit in just one byte. Next step is to evaluate whether 6 bits SN is enough or not for some scenario. For low data rate services, e.g. VoIP, only one RLC SN might be consumed every N TTI (N = 20 for VoIP). HARQ retransmission will be completed in the period of few SN consumption. 6 bit SN size is enough for receive operation and window mechanism.
Proposal 1: RLC UM supports a 6-bit SN for segment PDU.
Moreover, for some high data rate services, using multi-antenna/carrier technology and continuous data transmission will increase the speed of SN consumption. In the extreme scenario, every MAC PDU will consist of two RLC segmentations in the beginning and in the end.  Last segmentation of the former MAC PDU belongs to the same RLC SDU as the first segmentation of the later MAC PDU. On average, every MAC PDU at most consumes one RLC SN. Considering multi-antenna/carrier scenario, the maximum number of SN consumption per TTI is equal to the number of MAC PDUs transmitted in each TTI. In these scenarios, although not so typical for UM operation, 6 bit SN is not enough since the receive window may be exhausted in several TTIs. Hence 12 bit SN is also needed, which should cover all high data rate cases. Indeed, even if the number of RLC SN consumption per TTI reaches 16 or 32, 12 bit SN can also perform good receive/window operation without any SN confusion.
Proposal 2: RLC UM SN length is configurable per RB, i.e. 6 bit or 12 bit.
From pre-processing point of view, some companies support that a complete SDU should have the same header size as the RLC header of an SDU segment, specifically the first segment of the SDU. For 12 bit SN case, common size of header between complete SDU and segment means that complete SDU will have redundant 1 byte R bit header. It is not an efficient way because this additional 1 byte header is totally useless and might be distributed over many complete SDUs in a MAC PDU (high data rate). From our side, the middle and the last segments of SDU naturally have different header size from complete SDU because of the SO field. So the only issue is related to changing the pre-processed header of the first segment of an SDU, which is usually the last data block of this logical channel in one MAC PDU. On the other hand, a common RLC header for complete SDU for 6 bit SN and 12 bit SN also simplifies the implementation. For the above reasons, we prefer a common RLC header for complete SDU for 6 bit SN and 12 bit SN case.
Proposal 3: RAN2 confirms that RLC UM PDU of complete SDU has a header with 2 bit SI and 6 bit R for both 6 bit SN and 12 bit SN.
In the following figure, we give the corresponding UMD PDU formats. In RLC PDU format, SI field is reused to indicate whether an SN field or an R field follows. 


Figure 1 UMD PDU for complete SDU
	

Figure 2 UMD PDU with 6 bit SN (the first segment)
	

Figure 3 UMD PDU with 12 bit SN (the first segment)


3. Conclusion
Based on the analysis in section 2, the following is observed and proposed:
Proposal 1: RLC UM supports a 6-bit SN for segment PDU.
Proposal 2: RLC UM SN length is configurable per RB, i.e. 6 bit or 12 bit.
Proposal 3: RAN2 confirms that RLC UM PDU of complete SDU has a header with 2 bit SI and 6 bit R for both 6 bit SN and 12 bit SN.
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5. Text proposal
[bookmark: _Toc477961595][bookmark: _Toc480393682][bookmark: _Toc481745707]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.
An UM RLC entity is configured by RRC to use either a 6 bit SN or a 12 bit SN for RLC SDU segment only. The length of the fixed part of the UMD PDU header is one and two bytes respectively. The default values for SN field length used by an UM RLC entity is 6 bits.
An UMD PDU header consists of an extension part only when the Data field consists of a RLC SDU segment which is not the first segment, in which case a 16 bit SO is present.



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 (the first segment)


Figure 6.2.1.3-3: UMD PDU with 12 bit SN (the first segment)


Figure 6.2.1.3-4: UMD PDU with 6 bit SN (segment not first)


Figure 6.2.1.3-5: UMD PDU with 12 bit SN (segment not first)
Editor’s note: To be updated based on agreements on supported RLC SN lengths, and relative position of SI and reserve bits




4
R2-1707933
image2.emf
SI

SN

Data

...

Oct N

Oct 1

Oct 2

SI = 01 (the first segment)


oleObject2.bin
�

SI�

SN�

�

Data�

...


Oct N


Oct 1


Oct 2


SI = 01 (the first segment)



image3.emf
SI SN

Data

...

Oct N

Oct 1

Oct 2

SI = 01 (the first segment)

SN R


oleObject3.bin
�

SI�

SN�

�

Data�

...


Oct N


Oct 1


Oct 2


SI = 01 (the first segment)


SN�

R�


image4.emf
SI

Data

...

Oct N

Oct 1

Oct 2

R R R R R R


oleObject4.bin
�

SI�

�

Data�

...


Oct N


Oct 1


Oct 2


�

R


R


R


R


R


R



image5.emf
SI

Data

...

Oct N

Oct 1

Oct 2

SN


oleObject5.bin
�

SI�


image6.emf
SI

Data

...

Oct N

Oct 1

Oct 2

SN

SN R R


oleObject6.bin
�

SI�


image7.emf
SI

Data

...

Oct N

Oct 1

Oct 2

SN

SO

SO

Oct 3


oleObject7.bin
�

SI�


image8.emf
SI

Data

...

Oct N

Oct 1

Oct 2

SN

SN R

SO

SO

R

Oct 3

Oct 4


oleObject8.bin
�

SI�


image1.emf
SI

R

Data

...

Oct N

Oct 1

Oct 2

SI = 00 (A complete SDU)


oleObject1.bin
�

SI = 00 (A complete SDU)


SI�

R�

�

Data�

...


Oct N


Oct 1


Oct 2



