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1 Introduction

In last RAN2 #98 meeting, the agreements regarding RLC STATUS PDU format is as follows:
Agreements 

1.
NACK range field indicating the number of consequitively 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 

5. 
The rest of the fields can follow LTE baseline

In this contribution, we will discuss the remaining details of RLC STATUS PDU format and the final format.
2 Discussion
It has been agreed that the NACK range field indicating the number of consecutively lost RLC SNs starting from and including the NACK_SN. The intention to introduce the NACK range is that the concatenation is removed from the NR RLC, which results in larger number of RLC PDUs in NR MAC PDU than in LTE MAC PDU. If the MAC PDU is lost in the receiver due to bad channel condition, it would require more NACK SN in the status PDU, the overhead is unacceptable due to lots of NACK_SN in the STATUS PDU. 
When we consider the size of the NACK range in the NR RLC STATUS PDU, the overhead should be considered. Of course, the larger size of the NACK range, the more consecutively lost RLC SNs can be indicated. However, large size of NACK range causes more overhead when the lost RLC SNs are not consecutive, which means multiple NACK_SN plus NACK range are needed. If we make a very small size of NACK range, which can not cover the total number of consecutively lost RLC SNs, more NACK_SN and NACK range are needed in this case. So, what's the suitable size of NACK range?
In our understanding, if we look at the intention of the NACK range, the factors for determining the size of NACK range should include how many RLC PDUs can be multiplexed in a MAC PDU and how many MAC PDU will be consecutively lost in the receiver due to bad channel condition. It’s hard to estimate the consecutively lost MAC PDU in the receiver since it depends on lots of things, e.g., the TTI length, the transmission schemes and the channel frequency etc. However, we can simply estimate the how many RLC PDUs can be contained in one MAC PDU. Several assumptions are as follows:
· Maximum TBS (transport block size) = 97896 (assume LTE maximum TBS in TS 36.321, Table 7.1.7.2.1-1)
· Size of PDCP SDU = 4 byte (assume IP header is 3 byte after RoHC and payload is 1 byte)
· Minimum PDCP header = 2 bytes (assume 12 bit SN)
· Minimum RLC AMD PDU header = 2 bytes (assume 10 bit SN)
· Minimum MAC sub-header = 1 byte (assume only LCID)
· The number of RLC PDU in the MAC PDU = Maximum TBS / (Size of PDCP SDU + Minimum PDCP header + Minimum RLC AMD PDU header + Minimum MAC sub-header)

Based on the above assumptions, the maximum number of RLC PDU in the MAC PDU should be 1360, which needs 11 bit NACK range. If considering the margin, 12 bit NACK range supporting 4096 should be enough. We agree that the TBS in NR should be larger than in LTE, based on the maximum supported bandwidth in NR. However, the payload size in our assumption is very limited, which could counter-balance the TBS we used. Besides, regarding the consecutively lost MAC PDU in the receiver, we think multiple NACK_SN plus NACK range can cover this case, so it does not need to design a very large size of NACK range to cover the worst case. 
Proposal 1 Use 12 bit NACK range to indicate the number of consecutively lost RLC SNs.

In last meeting, we have agreed to add E3 to indicate the presence of NACK range. For the description of respective E1, E2 and E3. Several cases need to be indicated as shown in the table:
Table 1 Description of E1,E2 and E3
	E1,E2,E3
	NACK_SN
	NACK range
	SOstart and SOend
	Description

	0
	×
	×
	×
	Only ACK_SN in the status PDU which means there are no PDU lost below this ACK_SN

	100
	√
	×
	×
	Indicating separate lost RLC SN

	101
	√
	√
	×
	Indicating NACK_SN and the consecutively lost RLC SNs including NACK_SN

	110
	√
	×
	√
	Indicating separate lost RLC SN, and the segments

	111
	√
	√
	√
	Indicating NACK_SN and the consecutively lost RLC SNs including NACK_SN, the segments is the first NACK_SN and last NACK_SN in the range


We observed from the table that if there is no needed to indicate NACK_SN, the E2 and E3 are not needed. Thus, E1 indicate whether a set of NACK_SN, E1, E2 and E3 follow or not. The combination of E2 and E3 indicate whether NACK range , SOstart and SOend follow or not.
Proposal 2 Agree on the TP provided below.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Use 12 bit NACK range to indicate the number of consecutively lost RLC SNs.
Proposal 2
Agree on the TP provided below.


4 Annex Text proposal to TS 38.322
*** Start of change ***
6.2.1.6
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 E3, and possibly a set of a NACK range, a SOstart and a SOend for each NACK_SN. When necessary one to seven padding bits are included in the end of the STATUS PDU to achieve octet alignment.
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Editor’s note: To be updated based on agreements on the size of NACK_SN and ACK_SN. 

Figure 6.2.1.6-1: STATUS PDU with 10 bit SN, with 15 bit SOstart and SOend fields and 12 bit NACK range
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Editor’s note: To be updated based on agreements on the size of NACK_SN and ACK_SN. 

Figure 6.2.1.6-2: STATUS PDU with 16 bit SN, with 16 bit SOstart and SOend fields and with 12 bit NACK range
6.2.2.15
Extension bit 1 (E1) field

Length: 1 bit.

The E1 field indicates whether or not a set of NACK_SN, E1 and E2 follows. The interpretation of the E1 field is provided in Table 6.2.2.15-1.

Table 6.2.2.15-1: E1 field interpretation

	Value
	Description

	0
	A set of NACK_SN, E1 and E2 does not follow.

	1
	A set of NACK_SN, E1 and E2 follows.


6.2.2.17
Extension bit 2 (E2), and bit 3 (E3) field

Length: 2 bit.

The E2 and E3 fields indicates whether or not a set of NACK range, SOstart and SOend follows. The interpretation of the E2 and E3 fields is provided in Table 6.2.2.17-1.

Table 6.2.2.17-1: E2, E3 field interpretation

	Value
	Description

	00
	No NACK range, No SOstart and SOend

	01
	NACK range presence, no SOstart and SOend

	10
	No NACK range, SOstart and SOend presence

	11
	NACK range presence, SOstart and SOend presence


*** End of change ***
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