3GPP TSG-RAN WG2 Meeting #113-bis electronic
R2- 2104104
Online, 12 – 20 April, 2021
Title
Clarification on HARQ status upon LBT failure
Source
LG Electronics, Ericsson
Document for
Discussion and Decision

Agenda Item
6.1.3.1
WID/SID
NR_unlic-Core
1 
Introduction


This paper discusses unclear aspect of HARQ status handling when the MAC entity receives an LBT failure indication from lower layer. 
2
Discussion

In NR-U, the MAC entity receives an LBT failure indication from lower layer if LBT fails so that the MAC entity can autonomously retransmit a stored MAC PDU at the next transmission opportunity. For this, the HARQ process which receives an LBT failure indication for the first transmission of a TB, is considered as pending and the MAC entity triggers a retransmission for the pending HARQ process. 
This is specified in clause 5.4.2.1, where the MAC entity changes the HARQ “pending/not pending” status in procedural text:
	2>
if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

2>
if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or

2>
if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or
2>
if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or

2>
if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
…[omit]…
3>
if a MAC PDU to transmit has been obtained:
…[omit]…
5>
if the transmission is performed and LBT failure indication is received from lower layers:

6>
consider the identified HARQ process as pending.
…

2>
else (i.e. retransmission):
…[omit]…
4>
if the identified HARQ process is pending and the transmission is performed and LBT failure indication is not received from lower layers:
5>
consider the identified HARQ process as not pending.



For new transmission, the HARQ process status is considered as pending if LBT failure indication is received. For retransmission, the HARQ process status is changed from 'pending' to 'not pending' if LBT failure indication is not received. There is no procedural text to change the HARQ process status from 'not pending' to 'pending' except at new transmissions when a MAC PDU is obtained. 
Observation 1. In clause 5.4.2.1, for retransmission, HARQ process status changes only from 'pending' to 'not pending' and there is no case that HARQ process status changes from 'not pending' to 'pending'.
In clause 5.4.2.2, it is generally specified when HARQ process is considered as pending or not pending. 

	When cg-RetransmissionTimer is configured and the HARQ entity obtains a MAC PDU to transmit and LBT failure indication is received from lower layer, the corresponding HARQ process is considered to be pending. For a configured uplink grant, configured with cg-RetransmissionTimer, each associated HARQ process is considered as not pending when:

-
a transmission is performed on that HARQ process and LBT failure indication is not received from lower layers; or

-
the configured uplink grant is initialised and this HARQ process is not associated with another active configured uplink grant; or
-
the HARQ buffer for this HARQ process is flushed.


The above text does not mention either a new transmission or a retransmission explicitly but simply reads that the HARQ process status is considered as 'pending' if LBT failure indication is received and 'not pending' if LBT failure indication is not received. In the meanwhile, 'the HARQ entity obtains a MAC PDU to transmit' in the first sentence is intentionally placed to say that the HARQ process status is changed to 'pending' only for new transmission. However, 'the HARQ entity obtains a MAC PDU to transmit' may be understood as 'there is a MAC PDU to transmit in a HARQ buffer'. Consequently, it can be misleading that the HARQ process status is changed to 'pending' even during retransmission depending on the LBT failure indication. 
Observation 2. Without mentioning a new transmission or a retransmission explicitly, the text in clause 5.4.2.2 can be misleading that HARQ process status is changed to 'pending' during retransmission if LBT failure indication is received from lower layer.
As LBT is performed for every transmission, LBT failure indication can be received even for retransmission. In our understanding, the intention of the clause 5.4.2.1 is to not let the LBT failure indication received during retransmission change the HARQ process status from 'not pending' to 'pending'.

If one assumes that the HARQ process can be changed from 'not pending' to 'pending' even during retransmission, it creates undesirable situation such as:

· configuredGrantTimer expires while the HARQ process status remains in 'pending', which prevents triggering of a new transmission.

· configuredGrantTimer is extended continuously because configuredGrantTimer restarts when the HARQ process status changes from 'pending' to 'not pending', which prevents triggering of a new transmission.
These cases are avoided by preventing change of the HARQ process status from 'not pending' to 'pending' during retransmission. 
Proposal. RAN2 confirms that the HARQ process status remains in 'not pending', after LBT succeeds once for a transmission of a TB on the HARQ process, even if LBT failure indication is received for a retransmission. 
3
Conclusion

We discussed HARQ status handling upon reception of LBT failure especially during retransmission. Our observations and proposals are given below:

Observation 1. In clause 5.4.2.1, for retransmission, HARQ process status changes only from 'pending' to 'not pending' and there is no case that HARQ process status changes from 'not pending' to 'pending'.
Observation 2. Without mentioning a new transmission or a retransmission explicitly, the text in clause 5.4.2.2 can be misleading that HARQ process status is changed to 'pending' during retransmission if LBT failure indication is received from lower layer.
Proposal. RAN2 confirms that the HARQ process status remains in 'not pending', after LBT succeeds once for a transmission of a TB on the HARQ process, even if LBT failure indication is received for a retransmission. 

