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1. Introduction 

In the RAN2#103bis meeting, some progresses on the RACH procedure of NR-U have been reached and one issue identified to be discussed in this meeting is highlighted following: 
	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 paper, we analysis this issue and propose to increase the PREAMBLE_TRANSMISSION_COUNTER regardless of whether a transmission occurs.
2. Discussion
According to the existing NR RACH procedure for licensed cell, the counter PREAMBLE_TRANSMISSION_COUNTER is set to 1 at the initialization of the procedure and increased by 1 before each preamble retransmission; or to be more specific, when the reception of Msg2 in ra-ResponseWindow is failure or the contention resolution is considered not successful. If the PREAMBLE_TRANSMISSION_COUNTER reaches to preambleTransMax + 1, a random access problem indicator is delivered to the upper layer. Upon the reception of the indicator, the RRC layer can handle the problem accordingly, e.g. the RRC connection re-establishment procedure is triggered if the RACH procedure is performed on the Pcell by an RRC_Connected UE. 

Observation1: On licensed cell, the PREAMBLE_TRANSMISSION_COUNTER is increased by 1 before each preamble transmision attempt during a RACH procedure and applied to detect the random access problem.

Given LBT before preamble transmission attempt is required on unlicensed cell, to avoid the MAC declaring random access problem with fewer preamble transmission on the Uu interface, RAN1 agreed to not increase the PREAMBLE_TRANSMISSION_COUNTER if the previous preamble transmission is dropped due to failure LBT. However, we think the agreement will cause very long latency in detecting random access problem. Assuming one UE is performing RACH on a very busy unlicensed cell (e.g. the channel occupancy is 50%) where the preambleTransMax for preamble is set to 10. For a UE with bad uplink quality, it will take a duration of 20 preamble transmission attempts to declare the random access problem if the PREAMBLE_TRANSMISSION_COUNTER not counts in the dropped preamble transmission. For the channel occupancy is changing from time to time, the maximumm latency of RACH procedure is hard to predict, deadlock of RACH procedure may occur in some extreme conditions.
Observation2: Very long latency in detecting random access problem or even deadlock can be expected if the PREAMBLE_TRANSMISSION_COUNTER is not increased when the previous preamble transmission is dropped due to failure LBT.
During the discussion of LTE LAA, it was agreed that only CFRA is allowed on the unlicensed cells. To make sure both the UE and network shares the same understanding of the duration of the dedicated RACH resource reserved for the UE, a new counter for RACH is introduced as following:

Agreements:

1. 
RAN2 confirms that we will specify that the dedicated RAP is used for a limited time duration only for LAA SCell (CR details are still FFS).

2: 
Introduce a new random access preamble transmission attempt counter PREAMBLE_ATTEMPT_COUNTER which is incremented regardless of whether a transmission occurs
3
Transmission of RAR always happens in PCell.

4
For calculation of RA-RNTI, the existing formula can be reused, i.e., t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10) and f_id is the index of the specified PRACH interlace/PRB within that subframe 0≤ f_id< 6.

5:
The RA preamble (re)transmission should always be in the same LAA SCell.

Observation3: Random access preamble transmission attempt counter which is incremented regardless of whether a transmission occurs is needed at least for CFRA, to make sure both the UE and network shares the same understanding of the duration of the dedicated RACH resource reserved for the UE.
Take the above observations into account, we think a counter which is incremented regardless of whether a transmission occurs is always needed to avoid very long latency in detecting random access problem or deadlock and to enable CFRA on unlicensed spectrum. And we propose the PREAMBLE_TRANSMISSION_COUNTER is reused as the counter.

Proposal1: PREAMBLE_TRANSMISSION_COUNTER should always be increased independently on the outcome of LBT.

Proposal2: PREAMBLE_TRANSMISSION_COUNTER is applied to avoid very long latency in detecting random access problem or deadlock and to deduce the maximum duration of the dedicated RACH resource reserved for a CFRA.
2. Conclusion

In this contribution, how to handle the PREAMBLE_TRANSMISSION_COUNTER when the previous preamble transmission is dropped due to failure LBT is discussed. The observations and proposals are following:

Observation1: On licensed cell, the PREAMBLE_TRANSMISSION_COUNTER is increased by 1 before each preamble transmision attempt during a RACH procedure and applied to detect the random access problem.

Observation2: Very long latency in detecting random access problem or even deadlock can be expected if the PREAMBLE_TRANSMISSION_COUNTER is not increased when the previous preamble transmission is dropped due to failure LBT.
Observation3: Random access preamble transmission attempt counter which is incremented regardless of whether a transmission occurs is needed at least for CFRA, to make sure both the UE and network shares the same understanding of the duration of the dedicated RACH resource reserved for the UE.
Proposal1: PREAMBLE_TRANSMISSION_COUNTER should always be increased independently on the outcome of LBT.

Proposal2: PREAMBLE_TRANSMISSION_COUNTER is applied to avoid very long latency in detecting random access problem or deadlock and to deduce the maximum duration of the dedicated RACH resource reserved for a CFRA.
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