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1. Introduction
In last RAN#103bis, RAN2 has made agreement related to power ramping counter but preamble and SR transmission counters have not made a final decision yet:

R2-1814293
On the impact of LBT on RA and SR procedures
Nokia, Nokia Shanghai Bell
discussion
Rel-16
FS_NR_unlic

LG asks if LBT indication is needed. Interdigital thinks we shouldn’t start RAR in this case.

For P2, Interdigital says not increasing the counter is RAN1 recommendation. Nokia and Ericsson think this will create problems. Samsung asks what to do for Idle. 

	Agreements:

1. Power ramping is not applied when preamble is not transmitted due to LBT failure.

2. Discuss at next meeting to decide on whether PREAMBLE_TRANSMISSION_COUNTER should always be increased independently on the outcome of LBT




In this contribution, we show our view on handling of preamble and SR transmission counters in consideration of LBT failure, and discuss how to capture this counter in MAC specification. 
2. Discussion
2.1 Preamble transmission counter

In NR, when the MAC entity receives notification of suspension indication, the MAC entity doesn’t increment power ramping counter but increments the preamble transmission counter. It means that, from MAC point of view, every RAP transmission is conisdered to be a valid transmission regardless of whether it is dropped or not in PHY layer. 

In NR-U, RAN2 should decide whether to increse the preamble transmission counter regardless of LBT outcome in the same way as NR. 

When the LBT failes, if the MAC entity doesn’t increase preamble transmission counter, then the UE may be stuck until the LBT succeeds. If the channel is too busy and the LBT fails continuously, the UE may be stuck in resource selection step of RA procedure and cannot trigger any other procedure at all, e.g., RLF. It is undesirable to allow this especially when unlicensed PCell is also one of the scenarios we support in NR-U. In addition, it will require additional handling of the counter to receive the LBT outcome from PHY layer. 

Observation 1 : In NR-U, it should be ensured that the UE is not stuck in RA procedure even when the channel is busy and LBT continuously fails.

In the meanwhile, if the MAC entity increments preamble transmission counter for every preamble transmission irrespertive LBT failure, then it can reach to its maximum value even though the UE actually has not transmitted the preamble at all when the channel is continuously busy, which may cause RLF unnecessarily.To resolve this issue, it can be considerd to increment the preamble transmission counter after a certain number of LBT failure. It allows UE to trigger an RLF mainly based on actual transmission of preamble and also prevents the UE from being stuck in RA procedure even when the channel is busy.

Proposal 1 : MAC entity increments the preamble transmission counter when N consecutive number of preamble transmission are dropped due to LBT failure  
2.2 SR counter and SR prohibit timer
In NR, for SR transmission, the MAC entity instructs the physical layer to signal the SR start the SR prohibit timer. While the timer is running, the MAC entity doesn’t instruct the PHY to signal the SR. 

In NR-U, it was suggested not to increment SR counter if SR transmission is dropped due to LBT failure. 

If dropped SR transmission is not counted at all, the UE may be stuck in SR procedure and the network cannot know whether the UE is stuck due to LBT or there is no UL data to transmit. As the SR procedure is to request an uplink resource, it would rather desirable to trigger an RA procedure if SR transmission fails the maximum number of SR trial due to LBT failure. 

Moreover, given that PHY performs LBT after MAC instructs SR transmission to PHY, it is a bit strange that the MAC increments the SR counter and starts the SR prohibit timer first and decrements the SR counter and stops the SR prohibit timer when LBT fails and SR transmission is dropped. One may argue that the MAC can increment the SR counter and start the SR prohibit timer only after being confirmed by PHY that the SR can be actually transmitted. However, this also brings unusual interaction between MAC and PHY, so not preferred.

Proposal 2. MAC entity increments the SR counter and starts the SR prohibit timer when MAC entity instructs PHY layer to signal the SR regardless of LBT result. 

It should be noted that if repetition transmission of SR is considered in PHY, it is not prohibited by SR prohibit timer because SR prohibit timer is only to prevent MAC from instructing another SR to PHY too frequently. 
2.3 Preamble power ramping counter
In last RAN#103bis, RAN2 has made agreement that preamble power ramping counter is not incremented when preamble is not transmitted due to LBT failure but further discussion is needed on how the MAC entity does not increament this counter. 
In NR, the SS block selection is processed in MAC and UE’s TX beam selection is performed in PHY. The notification of suspending power ramping counter shall be informed to MAC by PHY in case UE’s TX beam has been switched. As per TS 38.321, the MAC entity increments power ramping counter if the notification of suspending power ramping counter has not been received from lower layer and SSB selected is not changed.

In NR-U, when the LBT fails, neither the UE’s TX beam nor the SSB is changed. Therefore, the UE may not need to increase the power ramping counter. Given that LBT failure is mainly detected in PHY, this can be achieved by receiving the notification of suspending power ramping counter from the PHY layer.

Proposal 3 : Reuse the notification of suspending power ramping counter from the PHY layer in order for the MAC entity not to increament the power ramping counter due to LBT failure.
3.
Conclusion
In conclusion, we propose the following:

Observation 1 : In NR-U, it should be ensured that the UE is not stuck in RA procedure even when the channel is busy and LBT continuously fails.

Proposal 1 : MAC entity increments the preamble transmission counter when N consecutive number of preamble transmission are dropped due to LBT failure.  
Proposal 2. MAC entity increments the SR counter and starts the SR prohibit timer when MAC entity instructs PHY layer to signal the SR regardless of LBT result. 

Proposal 3 : Reuse the notification of suspending power ramping counter from the PHY layer in order for the MAC entity not to increament the power ramping counter due to LBT failure.
[image: image1.png]



Page 3

