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Introduction
RAN2#98 Hangzhou agreements: 

 Agreements 
1.	NACK range field indicating the number of consecutively lost RLC SNs starting from and including NACK_SN.  
2.	FFS the number of bits required
3.	E3 indicates the presence of NACK range 
4.	Several NACK range fields can be included in the RLC Status PDU 
[bookmark: _Hlk484769123]5. 	The rest of the fields can follow LTE baseline

RAN2-97bis Spokane Agreements:   
Agreements on RLC PDU format
-	NR RLC PDU and NR RLC PDU header should be byte-aligned.
-	NR RLC PDU will not include Length Indicator (LI) field.
-	NR RLC PDU will use 2-bits “FI-like” field to distinguish the complete RLC SDU, the first SDU segment, the middle SDU segment and the last SDU segment and SO field is needed just in the case of the middle SDU segment or the last SDU segment.  
-	NR RLC TMD PDU only consists of a Data field and does not consist of any RLC headers.
-  FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field
-	NR RLC AMD PDU includes a 1-bit D/C field, 1-bit P field
-	RLC status report format is byte-aligned
-	Introduce a new field(s) “NACK SN range” in the status report format. FFS the details of this field and how the status report is coded

Status report is sent by RLC AM to provide positive or negative acknowledgement of the PDUs. It consists of control PDU header and Status PDU payload.  In this contribution, stage-3 aspects of the RLC status report format are discussed. 
[bookmark: _Ref178064866]Discussion
Behaviour of Extension bits 
RAN2-98 agreed that RLC status report includes three extension bits, or 3 bit NACK tuples. Purpose of the E-bits is to provide indication to the status report parser that which type of NACK field will follow. Figure 1 presents example of status report format with each field type. Setting E1-bit to ‘1’ indicates that NACK SN will follow. Additionally, when E2 and E3 are used, E1 bit is also enabled because it indicates that the NACK_SN is included in the next field before the fields. Furthermore, E2-bit indicates that after NACK_SN  SO_START and SO_END will follow. Finally, the E3-bit indicates that after NACK_SN, NACK_SN_RANGE will follow. This approach allows low complexity implementation as 1-bit is corresponding to a field in status report. Section 3 provides Text Proposal, which describes detailed behavior of fields in status report. 



Figure 1: Example Status PDU format for 18-bit (1) and 12-bit SNs (2) with 10-bit NACK_SN_RANGE (1.3 & 2.4). 

NACK_SN_RANGE size 
[bookmark: _GoBack]The NACK_SN_RANGE indicates the number of consecutive SNs lost, starting from SN indicated in the header. With 10-bit SN range, it is possible to indicate 1024 missing SNs, which should be sufficient number as the receiver window size is configured to be half of the SN space. Additionally, RAN2 agreed that multiple NACK_SN_RANGEs can be placed at the same status report. Consequently, status report is able to indicate several sequentially missing SN range gaps. Text proposal in section 3 specifies NACK_SN_RANGE behaviour. 
[bookmark: _Toc485132162]10-bit NACK_SN_RANGE is used in status report format 
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc485132163]Text proposal in section 3 is adopted in specification 38.322
[bookmark: _Ref189046994]Text Proposal
[bookmark: _Toc413836044][bookmark: _Toc478728558]6.1.2	RLC control PDU
a) STATUS PDU
STATUS PDU is used by the receiving side of an AM RLC entity to inform the peer AM RLC entity about RLC SDUs that are received and reassembled successfully, and RLC SDUs or parts of RLC SDUs that are detected to be lost by the receiving side of an AM RLC entity.
[bookmark: _Toc477961598][bookmark: _Toc480393684][bookmark: _Toc484008454]6.2.1.5	STATUS PDU
STATUS PDU consists of a STATUS PDU payload and a RLC control PDU header.
RLC control PDU header consists of a D/C and a CPT field.
The STATUS PDU payload starts from the first bit following the RLC control PDU header, and it consists of one ACK_SN and one E1, zero or more sets of E2, E3, NACK_SN followed by either of the following set of fields:
· E1
· E1 and E3
· E1 and E2
The ACK_SN and NACK_SN are either both 18 bits or both 12 bits.


Figure 6.2.1.5-1 example Status PDU with 18-bit SN



Figure 6.2.1.5-1 example Status PDU with 12-bit SN

[bookmark: _Toc477961599]6.2.2	Parameters
[bookmark: _Toc478728578]6.2.2.1	Control PDU Type (CPT) field
Length: 3 bits.
The CPT field indicates the type of the RLC control PDU. The interpretation of the CPT field is provided in Table 6.2.2.1-1.
Table 6.2.2.1-1: CPT field interpretation
	Value
	Description

	000
	STATUS PDU

	001-111
	Reserved. (PDUs with this coding will be discarded by the receiving entity for this release of the protocol)



[bookmark: _Toc477961613]6.2.2.2	Acknowledgement SN (ACK_SN) field
Length: 12 bits or 18 bits (configurable).
[bookmark: _Toc477961614]The ACK_SN field indicates the SN of the next not received AMD PDU which is not reported as missing in the STATUS PDU. When the transmitting side of an AM RLC entity receives a STATUS PDU, it interprets that all AMD PDUs up to but not including the AMD PDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those AMD PDUs indicated in the STATUS PDU with NACK_SN with optional NACK_SN_RANGE and of AMD PDUs indicated in the STATUS PDU with NACK_SN, SOstart and SOend.
[bookmark: _Toc413836068][bookmark: _Toc478728580]6.2.2.3	Extension bit 1 (E1) field
Length: 1 bit.
The E1 field indicates whether or not a set of E2, E3 and NACK_SN follows. The interpretation of the E1 field is provided in Table 6.2.2.3-1.
Table 6.2.2.3-1: E1 field interpretation
	Value
	Description

	0
	A set of E2, E3, NACK_SN does not follow.

	1
	A set of E2, E3, NACK_SN follows.



[bookmark: _Toc477961615]6.2.2.4	Negative Acknowledgement SN (NACK_SN) field
[bookmark: _Toc477961616]Length: 12-bits or 18-bits.
The NACK_SN field indicates the SN of the AMD PDU  that has been detected as lost at the receiving side of the AM RLC entity.
6.2.2.5	Extension bit 2 (E2) field
Length: 1 bit.
The E2 field indicates whether or not a set of SOstart and SOend follows after NACK_SN. The interpretation of the E2 field is provided in Table 6.2.2.5-1.
Table 6.2.2.5-1: E2 field interpretation
	Value
	Description

	0
	A set of SOstart and SOend does not follow for this NACK_SN.

	1
	A set of SOstart and SOend follows for this NACK_SN.



[bookmark: _Toc477961617]6.2.2.6	SO start (SO_START) field
[bookmark: _Toc477961618]Length: 16 bits.
The SOstart field (together with the SOend field) indicates an RLC SDU segment with SN = NACK_SN (the NACK_SN for which the SOstart is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOstart field indicates the position of the first byte of the lost RLC SDU segment. The first byte of the RLC SDU is referred by the SOstart field value "0000000000000000", i.e., numbering starts at zero.
6.2.2.7	SO end (SOend) field
Length: 16 bits.
The SOend field (together with the SOstart field) indicates an RLC SDU segment of the AMD PDU with SN = NACK_SN (the NACK_SN for which the SOend is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOend field indicates the position of the last byte of the lost RLC SDU segment. The first byte of the RLC SDU is referred by the SOend field value "0000000000000000", i.e., numbering starts at zero. The special SOend value "1111111111111111" is used to indicate that the missing RLC SDU segment includes all bytes to the last byte of the RLC SDU.
[bookmark: _Toc478728586]6.2.2.8	NACK_SN_RANGE field
Length: 10 bits.
The NACK_SN_RANGE indicates the number of SNs that are lost after the SN reported by NACK_SN. If value 0 is indicated, then only NACK_SN is reported as lost, if value 1 is indicated then NACK_SN and NACK_SN + 1 are reported as lost, etc.
Conclusion
Based on the discussion in section 2 we propose the following:
[bookmark: _Hlk485234966]Proposal 1	10-bit NACK_SN_RANGE is used in status report format
Proposal 2	Text proposal in section 3 is adopted in specification 38.322

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]3GPP TS 38.322, RLC protocol specification Draft, V0.10, 2017-06
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