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1 Introduction
In RAN2#98, we proposed to use more descriptive names for RLC state variables [1].  Subsequently, it was agreed to “try to use short and more descriptive names”. Based on the feedback received during the meeting, and further comments received via email, we would like to propose a new set of variable names. Since RLC UM procedures are still under discussion, we restrict the discussion to RLC AM state variables in this contribution.
2 Discussion
The LTE RLC AM state variables are provided in Annex A. LTE names are short, but it is not easy to understand the meaning without referring to the full definition. In NR, we propose the following replacements in Table 1, based on the following principles.
1. Differentiate between Rx and Tx state variables by adding the suffix TX or RX
2. All state variable refer to RLC SN, so “SN” is not included in the naming.
3. The term “Next” is a reference to the (SN+1)–th SDU. For example, variable Tx_Next implies that, at the transmitter, if the latest transmitted SN is N, then Tx_Next is N+1.
4. Align the naming convention with PDCP; current draft of PDCP state variables is provided in Annex B for comparison.

	Old variable name               (in LTE RLC spec)
	New variable name

	VT(A)
	TX_Next_Ack

	VT(S)
	TX_Next

	VT(MS)
	Discontinued

	VR(R)
	RX_Next

	VR(MR)
	Discontinued

	VR(X)
	RX_Next_Status_Trigger

	VR(MS)
	RX_Highest_Status

	VR(H)
	RX_Next_Highest_Rcvd


[bookmark: _Ref481682674]Table 1: Variable names for RLC
Proposal 1: The state variable names are replaced as shown in Table 1.
A text proposal based on the above proposal is provided in the next Section.
3 Text proposal
The transmitting side of each AM RLC entity shall maintain the following state variables:
a)  TX_Next_Ack – Acknowledgement state variable
This state variable holds the value of the SN of the next RLC SDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window. It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an RLC SDU with SN = TX_Next_Ack .
b) TX_Next – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = TX_Next.
c) POLL_SN – Poll send state variable
This state variable holds the value of TX_Next -1 upon the most recent transmission of an AMD PDU with the poll bit set to “1”. It is initially set to 0.

The receiving side of each AM RLC entity shall maintain the following state variables:
a) RX_Next – Receive state variable
This state variable holds the value of the SN following the last in-sequence completely received AMD PDU, and it serves as the lower edge of the receiving window. It is initially set to 0, and is updated whenever the AM RLC entity receives an RLC SDU with SN = RX_Next.
b) RX_Next_Status_Trigger – t-Reordering state variable
This state variable holds the value of the SN following the SN of the AMD PDU which triggered t-Reordering.
c) RX_Highest_Status – Maximum STATUS transmit state variable
This state variable holds the highest possible value of the SN which can be indicated by “ACK_SN” when a STATUS PDU needs to be constructed. It is initially set to 0.
d)  RX_Next_Highest_Rcvd – Highest received state variable
This state variable holds the value of the SN following the SN of the AMD PDU with the highest SN among received AMD PDUs. It is initially set to 0.
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Annex A – LTE AM RLC state variables
The transmitting side of each AM RLC entity shall maintain the following state variables:
a) VT(A) – Acknowledgement state variable
This state variable holds the value of the SN of the next AMD PDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window. It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an AMD PDU with SN = VT(A).
b) VT(MS) – Maximum send state variable
This state variable equals VT(A) + AM_Window_Size, and it serves as the higher edge of the transmitting window.
c) VT(S) – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = VT(S).
d) POLL_SN – Poll send state variable
This state variable holds the value of VT(S)-1 upon the most recent transmission of a RLC data PDU with the poll bit set to “1”. It is initially set to 0.
The receiving side of each AM RLC entity shall maintain the following state variables:
a) VR(R) – Receive state variable
This state variable holds the value of the SN following the last in-sequence completely received AMD PDU, and it serves as the lower edge of the receiving window. It is initially set to 0, and is updated whenever the AM RLC entity receives an AMD PDU with SN = VR(R).
b) VR(MR) – Maximum acceptable receive state variable
This state variable equals VR(R) + AM_Window_Size, and it holds the value of the SN of the first AMD PDU that is beyond the receiving window and serves as the higher edge of the receiving window.
c) VR(X) – t-Reordering state variable
This state variable holds the value of the SN following the SN of the RLC data PDU which triggered t-Reordering.
d) VR(MS) – Maximum STATUS transmit state variable
This state variable holds the highest possible value of the SN which can be indicated by “ACK_SN” when a STATUS PDU needs to be constructed. It is initially set to 0.
e) VR(H) – Highest received state variable
This state variable holds the value of the SN following the SN of the RLC data PDU with the highest SN among received RLC data PDUs. It is initially set to 0.



Annex B – Draft NR PDCP state variables
[bookmark: _Toc477873882][bookmark: _Toc478029718][bookmark: _Toc483216135]7.1	State variables
[bookmark: Signet14]This sub clause describes the state variables used in PDCP entities in order to specify the PDCP protocol. The state variables defined in this subclause are normative.
All state variables are non-negative integers.
All state variables can take values from 0 to [232 – 1]. 
PDCP Data PDUs are numbered integer sequence numbers (SN) cycling through the field: 0 to [2[pdcp-SN-Size] – 1].

The transmitting PDCP entity shall maintain the following state variables:
a)	TX_HFN
This state variable indicates the HFN value for the generation of the COUNT value used for the transmitted PDCP PDUs. The initial value is 0.
Editor’s Note: The state variable TX_HFN may not need to be defined.

b)	TX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU to be transmitted. The initial value is 0.

The receiving PDCP entity shall maintain the following state variables:
a)	RX_HFN
This state variable indicates the HFN value for the generation of the COUNT value used for the received PDCP PDUs. The initial value is 0.
Editor’s Note: The state variable RX_HFN may not need to be defined.

b)	RX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU expected to be received. The initial value is 0.
c)	RX_DELIV
This state variable indicates the COUNT value of the last PDCP SDU delivered to the upper layers. The initial value is 232 – 1.
d)	RX_REORD
This state variable indicates the COUNT value following the COUNT value associated with the PDCP PDU which triggered t-Reordering.




