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1	Introduction
In this contribution, the RLC STATUS PDU formats details are discussed pertaining to the removal of E1 bit and about how to define the ‘specific blocks’ for byte alignment within the STATUS PDU format. In the previous RAN2#99 meeting, the following was agreed:
Agreements
1. SN RLC UM size of 6 bits and 12 bits
2. Confirm that byte alignment requirement in RLC status report applies to specific blocks within the RLC status report PDU separately
3. The interpretation of E1/E2/E3 is not changed. 
4. The NACK range is placed after SOstart/SOend 
5. NACK range field size is 8 bits 

2	Need for E1 bit
The most recently endorsed TS 38.322 defines the E1 field as follows:
[bookmark: _Toc488395854]6.2.2.11	Extension bit 1 (E1) field
Length: 1 bit.
The E1 field indicates whether or not a set of NACK_SN, E1, E2 and E3 follows. The interpretation of the E1 field is provided in Table 6.2.2.11-1.
Table 6.2.2.11-1: E1 field interpretation
	Value
	Description

	0
	A set of NACK_SN, E1, E2 and E3 does not follow.

	1
	A set of NACK_SN, E1, E2 and E3 follows.



As usual, RLC gets the RLC PDU size information from the MAC when it submits a MAC SDU to upper layers. Based on this information and the fact that the field sizes within a RLC STATUS PDU are deterministic, RLC entity knows whether or not a set of NACK_SN and E bits will follow given the RLC does not do padding (other than possibly to fill up an ongoing byte with maximum of 7 padding bits). Furthermore, as the current E2 and E3 bits are required to be read in any case to determine the start position of the next NACK_SN, the E1 bit seems to bring up no value for the receiver side processing. Rather, it introduces unnecessary overhead as the STATUS PDU including only ACK_SN for 12 bit SN will need one additional byte to indicate “nothing fill follow” even though this could have been determined by the end of the STATUS PDU.
Observation 1: E1 bit brings no value for the receiver processing since E2 and E3 bits need always to be read before knowing the start position of the next NACK_SN (if any).
Hence, we propose that E1 bit interpretation and E3 bit are removed from the specification, E2 interpretation to be applied for E1 and E3 interpretation to be applied for E2 bit.
Proposal 1: Current E1 interpretation and E3 bit are removed from the specification, current E2 interpretation is applied for E1 and E3 interpretation is applied for E2.
3	Specific blocks for byte alignment in STATUS PDU
The current specification does not define the blocks that are individually byte aligned within the STATUS PDU, this is only illustrated in the example STATUS PDUs in section 6.2.1.5. This could show up as obvious from the figures currently as many fields (like NACK range and SOs) are multiple of 8 bits. However, if the fields were to be extended in the future, it would be clearer to state in the field description the fields that start a new byte always in the STATUS PDU.
Proposal 2: Describe in the field descriptions if the field starts a new byte always in the STATUS PDU.
4	Conclusions
The remaining details of RLC STATUS PDU formats were discussed and the following is proposed:
Proposal 1: Current E1 interpretation and E3 bit are removed from the specification, current E2 interpretation is applied for E1 and E3 interpretation is applied for E2.
Proposal 2: Describe in the field descriptions if the field starts a new byte always in the STATUS PDU.
Proposal 3: Agree on the TP provided in Annex
Annex: Text Proposal to 38.322
*** Start of change ***
[bookmark: _Toc477961598][bookmark: _Toc480393684][bookmark: _Toc488395842]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, and 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
*** End of change ***

*** Start of change ***
6.2.2.11	Extension bit 1 (E1) field
Length: 1 bit.
[bookmark: _GoBack]The E1 field indicates whether or not a set of SOstart and SOend NACK_SN, E1, E2 and E3 follows. The interpretation of the E1 field is provided in Table 6.2.2.11-1.
Table 6.2.2.11-1: E1 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.




	Value
	Description

	0
	A set of NACK_SN, E1, E2 and E3 does not follow.

	1
	A set of NACK_SN, E1, E2 and E3 follows.




[bookmark: _Toc488395855]6.2.2.12	Negative Acknowledgement SN (NACK_SN) field
Length: 12 bits or 18 bits (configurable).
Starts a new byte in STATUS PDU.
The NACK_SN field indicates the SN of the RLC SDU (or RLC SDU segment) that has been detected as lost at the receiving side of the AM RLC entity.
[bookmark: _Toc488395856]6.2.2.13	Extension bit 2 (E2) field
Length: 1 bit.
The E2 field indicates whether or not information about a continous sequence of RLC SDUs that have not been received followsa set of SOstart and SOend follows. The interpretation of the E2 field is provided in Table 6.2.2.13-1.
Table 6.2.2.13-1: E2 field interpretation 
	Value
	Description

	0
	NACK range field does not follow for this NACK_SN.

	1
	NACK range field follows for this NACK_SN.




	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: _Toc488395857]6.2.2.14	SO start (SOstart) field
Length: 16 bits.
Starts a new byte in STATUS PDU.
The SOstart field (together with the SOend field) indicates the portion of the RLC SDU 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 portion of the RLC SDU in bytes within the original RLC SDU. The first byte of the original RLC SDU is referred by the SOstart field value "0000000000000000", i.e., numbering starts at zero.
[bookmark: _Toc488395858]6.2.2.15	SO end (SOend) field
Length: 16 bits.
Starts a new byte in STATUS PDU.
When E3 is 0, the SOend field (together with the SOstart field) indicates the portion of the RLC SDU 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 portion of the RLC SDU in bytes within the original RLC SDU. The first byte of the original 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 portion of the RLC SDU includes all bytes to the last byte of the RLC SDU.
When E3 is 1, the SOend field indicates the portion of the RLC SDU with SN = NACK_SN + NACK range - 1 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 portion of the RLC SDU in bytes within the original RLC SDU. The first byte of the original 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 portion of the RLC SDU includes all bytes to the last byte of the RLC SDU.
[bookmark: _Toc488395859]6.2.2.16	Extension bit 3 (E3) field
Length: 1 bit.
The E3 field indicates whether or not information about a continous sequence of RLC SDUs that have not been received follows. 
Table 6.2.2.16-1: E3 field interpretation
	Value
	Description

	0
	NACK range field does not follow for this NACK_SN.

	1
	NACK range field follows for this NACK_SN.


[bookmark: _Toc488395860]
6.2.2.167	NACK range field
Length: 8 bits
Starts a new byte in STATUS PDU.
This NACK range field is the number of consecutively lost RLC SDUs starting from and including NACK_SN.
*** End of change ***
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