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1. Introduction
At RAN2#103bis, RAN2 has made below agreements concerning the impact of LBT on RA
Agreements:
Power ramping is not applied when preamble is not transmitted due to LBT failure.
Discuss at next meeting to decide on whether PREAMBLE_TRANSMISSION_COUNTER should always be increased independently on the outcome of LBT

Meanwhile, RAN2 has also agreed the below text to capture the outcome of the SI into the into the NR-U TR [1]. 
In legacy RACH, the counters for preamble transmission and power ramping are increased with every attempt. In NR-U, power ramping is not applied when preamble is not transmitted due to LBT failure and it may not be necessary to increase these counters when the attempt does not happen due to LBT failure. This will require an indication from the physical layer to the MAC.
Based on above agreements, we have seen two remaining issues for further investigation 
1) Power ramping due to LBT failure is skipped in the MAC, however, how to implement this function is still not clear in the MAC spec.
2) Further discussion is needed on whether the increment of PREAMBLE_TRANSMISSION_COUNTER should rely on outcome of LBT operation
After RAN2#105, an email discussion was started ([105#50][NR-U] RACH 4-step and SR) treating among other things the above issues. It seems as many companies have a different view than us so in this paper we motivate our views on these issues. The discussions are in a more general sense, meaning that proposed solutions are applicable to both 4-Step RACH and 2-Step RACH. 
1. [bookmark: _Ref525580359]Discussion
At RAN1#94, it has been agreed that:
If preamble transmissions are dropped due to LBT failure, then
· From a RAN1 perspective, it is recommended that preamble power ramping is not performed and that the preamble transmission counter is not incremented
· In some scenarios it is beneficial for the maximum RAR window size to be extended beyond 10 ms to increase robustness to DL LBT failure
· FFS: Value of maximum RAR window size

Therefore, the RAN1 preference is that both power ramping and incrementation of the counter shall be skipped. 
However, in our understanding, as some companies argued in RAN2#103bis, if the preamble transmission counter this may result in the PREAMBLE_TRANSMISSION_COUNTER never reaching its maximum allowed value preambleTransMax in case of systematic UL LBT failures. This may introduce uncertainty in UE behaviour and possibly cause unnecessary delays in triggering of RLF at upper layers.
From our understanding, this concern is relevant. The benefit of introducing a separate counter to count the event of LBT failures, is not clear compared with a legacy counter which is stepped irrespective of LBT, especially if it is considered the typical case of occasional LBT failures. 
As we propose in our companion paper [2], if RAN2 believes that the event of many consecutive LBT failures should trigger RLF, then the counting of LBT events should be considered as part of the RLM framework and there should be a common counter which counts LBT failures for all UL transmissions.
[bookmark: _Toc4501395]The benefit of introducing a separate PREAMBLE_TRANSMISSION_COUNTER to count the event of LBT failures is not clear compared with the legacy counter which is stepped irrespective of LBT outcome.
[bookmark: _Toc528858336][bookmark: _Toc528858473][bookmark: _Toc4501396]If RAN2 deems necessary to monitor LBT events to trigger possible UE actions, e.g. RLF, after many consecutive LBT failures, then any UL transmission should be taken into account, not only RACH transmissions.
1. [bookmark: _Toc528237611][bookmark: _Toc528755779][bookmark: _Toc528755881][bookmark: _Toc528756392][bookmark: _Toc528756421][bookmark: _Toc528756463][bookmark: _Toc528776719][bookmark: _Toc528858560][bookmark: _Toc528858623][bookmark: _Toc535841232][bookmark: _Toc535848510][bookmark: _Toc351144][bookmark: _Toc949066][bookmark: _Toc949178][bookmark: _Toc1044690][bookmark: _Toc4412986][bookmark: _Toc4501401][bookmark: _Toc528237612]The PREAMBLE_TRANSMISSION_COUNTER is incremented irrespective of LBT failures.
The agreement from RAN2#103bis to not increment PREAMBLE_POWER_RAMPING_COUNTER still requires agreements of how this should be implemented in 38.321. If the preamble transmission cannot be done due to LBT failure an indication of this from the physical layer is needed. Instead of introducing a new indicator, we believe that the already existing notification of suspending power ramping counter could be used for this purpose. This notification can already be used to indicate a change of UL transmission beam (or, in case of dual connectivity, that the power should not be ramped on a specific carrier). As the information of why the power should not be ramped is not needed for the MAC layer, we believe this notification should be reused.
	From TS 38.321:
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if SSB selected is not changed (i.e. same as the previous Random Access Preamble transmission):
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
…….



[bookmark: _Toc4501397]The reason for L1 to send the notification of suspending power ramping counter is agnostic to the MAC layer.
1. [bookmark: _Toc535848511][bookmark: _Toc351145][bookmark: _Toc949067][bookmark: _Toc949179][bookmark: _Toc1044691][bookmark: _Toc4412987][bookmark: _Toc4501402]Use the already existing notification of suspending power ramping counter as indication from L1 that the PREAMBLE_POWER_RAMPING_COUNTER should not be incremented.
Since the notification of suspending power ramping counter is an indication from the physical layer we believe that RAN1 should be involved, we therefore propose
1. [bookmark: _Toc949068][bookmark: _Toc949180][bookmark: _Toc1044692][bookmark: _Toc4412988][bookmark: _Toc4501403]RAN2 sends an LS to RAN1 to reuse the notification of suspending power ramping counter to indicate that no preamble transmission was done due to LBT failure.
[bookmark: _Toc525551325]RAN1 has also recommended that the RAR window may need to be extended beyond 10ms and needed updates to the RA-RNTI are discussed in our paper [3]. The exact values are needed to be further studied.
1. [bookmark: _Toc525551329][bookmark: _Toc525580357][bookmark: _Toc525728670][bookmark: _Toc525830782][bookmark: _Toc525830998][bookmark: _Toc525831334][bookmark: _Toc525831395][bookmark: _Toc525831409][bookmark: _Toc525832779][bookmark: _Toc525832839][bookmark: _Toc525832921][bookmark: _Toc525832939][bookmark: _Toc525832948][bookmark: _Toc525832962][bookmark: _Toc525832991][bookmark: _Toc528237615][bookmark: _Toc528755781][bookmark: _Toc528755883][bookmark: _Toc528756394][bookmark: _Toc528756423][bookmark: _Toc528756465][bookmark: _Toc528776721][bookmark: _Toc528858562][bookmark: _Toc528858625][bookmark: _Toc535841234][bookmark: _Toc535848514][bookmark: _Toc351148][bookmark: _Toc949071][bookmark: _Toc949183][bookmark: _Toc1044695][bookmark: _Toc4412990][bookmark: _Toc4501404]Extend the RAR window beyond 10ms (FFS values).
1. Conclusion
[bookmark: _Hlk528066018]In section 2 we made the following observations:

Observation 1	The benefit of introducing a separate PREAMBLE_TRANSMISSION_COUNTER to count the event of LBT failures is not clear compared with the legacy counter which is stepped irrespective of LBT outcome.
Observation 2	If RAN2 deems necessary to monitor LBT events to trigger possible UE actions, e.g. RLF, after many consecutive LBT failures, then any UL transmission should be taken into account, not only RACH transmissions.
Observation 3	The reason for L1 to send the notification of suspending power ramping counter is agnostic to the MAC layer.

Based on the discussion in section 2 we propose the following:
Proposal 1	The PREAMBLE_TRANSMISSION_COUNTER is incremented irrespective of LBT failures.
Proposal 2	Use the already existing notification of suspending power ramping counter as indication from L1 that the PREAMBLE_POWER_RAMPING_COUNTER should not be incremented.
Proposal 3	RAN2 sends an LS to RAN1 to reuse the notification of suspending power ramping counter to indicate that no preamble transmission was done due to LBT failure.
Proposal 4	Extend the RAR window beyond 10ms (FFS values).
[bookmark: _Toc523928755][bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]
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