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1. Introduction
In the last RAN2#AH2 meeting, the following agreements regarding RLC header format operation were captured [1]:
Agreements
1.	The NR RLC STATUS PDU retains the D/C, CPT, ACK_SN, NACK_SN, SOstart, and SOend fields with the similar interpretation as in the LTE RLC STATUS PDU.
2.	The NACK range field can be associated with a pair SOstart and SOend fields to indicate the segment offsets for the “first” and “last” RLC SDU segments in a set of consecutively lost RLC PDUs.  
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 byte-alignment issue and undecided fields of RLC status PDU format, i.e. NACK range. And our proposals and final status PDU format will be given.
2. Discussion
According to the current agreements of NR RLC status PDU, there are 4 fields in the status PDU which are mandatory, i.e. D/C, CPT, ACK_SN and E1. And for other fields, they are all optional and present if necessary. In a status PDU, possible components combinations are as follows:
Mandatory component: D/C (1 bit) + CPT (3 bits) + ACK_SN (12 or 18 bits) + E1 (1 bit) = 17 or 23 bits;
	

Fig 1 Mandatory component with 12 bit SN
	

Fig 2 Mandatory component with 18 bit SN



Optional component 1: NACK_SN (12 or 18 bits) + E1/E2/E3 (3 bits) = 15 or 21 bits;
	

Fig 3 Optional component 1 with 12 bit SN
	

Fig 4 Optional component 1 with 18 bit SN



Optional component 2: NACK_SN (12 or 18 bits) + E1/E2/E3 (3 bits) + SOstart (16 bits) + SOend (16 bits) = 47 or 53 bits;
	

Fig 5 Optional component 2 with 12 bit SN
	

Fig 6 Optional component 2 with 18 bit SN



Optional component 3: NACK_SN (12 or 18 bits) + E1/E2/E3 (3 bits) + NACK range;
	

Fig 7 Optional component 3 with 12 bit SN
	

Fig 8 Optional component 3 with 18 bit SN



Optional component 4: NACK_SN (12 or 18 bits) + E1/E2/E3 (3 bits) + SOstart (16 bits) + SOend (16 bits) + NACK range;
A RLC status PDU will consist of one mandatory component and 0-N optional components. There are two methods to put these potential components together: 
1) Put them one by one tightly and R bit just present in the end of whole PDU；
2) Each component is byte-aligned separately with necessary R bit.
From our view, the whole status PDU will be byte-aligned. About byte-alignment for each component, we don’t see much processing benefits but it will produce unnecessary overhead and specification complexity if we support each component byte-aligned. Indeed, if status PDU format is defined with the legacy way, (appending tightly each component one by one with R bits only present in the end of the whole PDU), the specification effort is much smaller since only two status PDU formats for 12 bit SN and 18 bit SN respectively are enough. In addition, the frequency of status report is quite low so that optimizing for processing is not really needed. Hence we prefer legacy way to define status PDU format.
Proposal 1: The status PDU format is defined in legacy way, i.e. append each component one by one tightly and R bits are only present in the end of the PDU.
Moreover, the length of NACK range field was not decided so far. From the perspective of count requirement, with an assumption of 1ms TTI and a typical packet size of 1500 bytes, 10 bit NACK_RANGE corresponds to about 12 Gbps (1500 * 8 *1024/0.001 = 12.3Gbps). Furthermore if the number of consecutive missing PDUs is larger than NACK_RANGE in a extreme high speed case, two sets of NACK_SN and NACK_RANGE can be used, which is a rare case and not a problem. The length of NACK_RANGE does not need to strictly cover all cases but just cover most cases. Hence 10 bit NACK_range is enough.
Hence only one length of NACK_range is enough for 12 bit SN and 18 bit SN.
Proposal 2: A common length of NACK_range is supported for 12 bit SN and 18 bit SN.
Proposal 3: NACK_range is 10 bit.
The resulting two formats of status PDUs are shown below:
	

Fig 9 Status PDU with 12 bit SN
	

Fig 10 Status PDU with 18 bit SN


3. Conclusion
Based on the analysis in section 2, the followings are proposed:
Proposal 1: The status PDU format is defined in legacy way, i.e. append each component one by one tightly and R bits are only present in the end of the PDU.
Proposal 2: A common length of NACK_range is supported for 12 bit SN and 18 bit SN.
Proposal 3: NACK_range is 10 bit.

4. Reference
[1]. RAN2#AH 2, Chairman reports;
[2]. R2-1706373, NR RLC header format, CATT, RAN2#AH2;
5. Text proposal
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 a NACK_SN, an E1, an E2 and an E3, and possibly a pair of a SOstart and a SOend or a NACK range field for each NACK_SN.


Figure 6.2.1.5-1: STATUS PDU with 12 bit SN



Figure 6.2.1.5-2: STATUS PDU with 18 bit SN

Editor’s note: To be updated based on agreements on the size of the NACK range field.

6.2.2.17	NACK range field
Length: X 10 bits
This NACK range field is the number of consecutively lost RLC SDUs starting from and including NACK_SN. Length of NACK range field is 10 bit.
Editor’s note: Length of NACK range field is FFS.
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