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1 Introduction
During RAN2 NR AH 1801, the following was agreed:
1. ResponseWindowSize-BFR is applied only for contention free BFRR preamble (as already captured in MAC specification).
2. PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFR are applied only for contention free BFRR preamble.

3 
Maximum power applied to common RACH is dictated by the ra-PreambleTx-Max.

4     PreambleTransMax-BFR is applied only for contention free BFRR preamble. FFS how to capture it.  

5
Agreements will be captured in the MAC CR and reviewed during email discussion 


However, in the same meeting, it was also agreed that:

=>
RAN2 assumes that the same set of RA parameters are used but different values can be configured  


Which can be understood in a contradictory manner, where RRC loads RA parameters with values associated with BFR if the RA procedure was initiated by a BFR request or loads the parameters with regular values otherwise (associated with all other random access procedures, including initial access).
Though it was noted that the highlighted agreements will be captured in the MAC CR provided by the editor during the email discussion, capturing the agreements is still outstanding due to this ambiguity and the associated complexity. In the MAC TS rapporteur’s list of open issues [1], the following is outstanding:
	[Issue 5.1.1-7]
Procedures for the parameters preambleReceivedTargetPowerBFR, preamblePowerRampingStepBFR, and preambleTxMaxBFR may need to be updated.


 
In this paper, the impact of the above agreements on the current random access procedure is discussed and analysed.
2 Discussion 
As per TS 38.321 [2], a typical random access procedure is fed with parameters by RRC upon initialization (including maximum preamble transmissions and power settings) and MAC maintains certain variables (e.g. preamble transmission counter, power ramping counter) to interact with the parameters values fed by RRC. With the recent agreements for RA initiated by BFR, different maximum preamble transmission and power settings could apply for a single RA procedure, depending on whether a contention-free or contention-based preamble was used. Since MAC still has one counter to count the number of preamble transmissions, the preamble counter may be counted against different maximum values, depending the preamble type. Similarly, since MAC maintains a single power ramping counter that is applicable for the power ramping step and the initial received power settings for both the CB and CF cases, the actual preamble transmission power may fluctuate significantly dependent upon switching between CB and CF preambles. This is a departure from the random access procedure model in [2].

For a random access procedure initiated by a BFR request, MAC selects a contention-free preamble if the best RSRP amongst the configured set of BFR SSBs is above a configured RSRP threshold, and selects a contention based preamble otherwise. 
Observation 1:
For a random access procedure initiated by BFR, the UE may toggle between CB and CF preambles for msg1 retransmissions, depending on whether any SSB meets the configured RSRP threshold.
As a consequence, since RSRP conditions are UE specific, there is no way for the network to know whether the UE will start with CF or CB preambles for an RA initiated by BFR. This makes dimensioning the parameters preambleTxMaxBFR and preambleTxMax a challenging task. Over dimensioning preambleTxMaxBFR may also result in high UE power consumption, given more aggressive power ramping is anticipated.
Further, since the MAC maintains a single preamble transmission counter, the UE can be in a scenario where RSRP improves and it toggles to CF preambles after a number of CBRA attempts; however, since the counter is not reset, by the time RSRP improves, the counter is already above the configured preambleTxMaxBFR, thus forcing the UE to prematurely declare RLF immediately after a single msg1 retransmission. This UE in such scenario could have benefited from further msg1 retransmissions with power ramping or with selecting another preamble associated with a different SSB above the RSRP threshold configured for BFR. The top part of Figure 1 illustrates this scenario, while the bottom part illustrates the converse, where the UE switches from CF to CB.
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Figure 1:
Observation 2:
Upon switching between CB and CF for preamble retransmission due to changing RSRP conditions, a value difference between preambleTxMaxBFR and preambleTxMax may result in prematurely declaring RLF.
In order to avoid this issue, the UE may stop the ongoing CBRA procedure and start another CFRA. However, such solution is not feasible, since the UE may toggle back and forth between CF and CB preambles if the best RSRP fluctuates around the rsrp-ThresholdSSB.  An alternative is maintaining separate preamble transmission and power ramping counters for CB and CF, which is significant overhead for the UE implementation and a signification change to the specifications. 
Therefore, it is simplest to apply preambleReceivedTargetPowerBFR, preamblePowerRampingStepBFR, and preambleTxMaxBFR for both contention-based and contention-free preambles for a random access procedure initiated by a BFR request. This would be in line with current modelling, where upon RA initialization (in section 5.1.1 of [2]), MAC selects the appropriate values for the same RA parameters, depending on whether the RA procedure was initiated by a BFR request or not. This requires clarifying the agreements made last meeting to avoid any ambiguity, and not break the random access procedure model in MAC.
Proposal 1:
preambleReceivedTargetPowerBFR, preamblePowerRampingStepBFR, and preambleTxMaxBFR apply to both contention-based and contention-free preambles for a random access procedure initiated by a BFR request.
With the understanding that these parameters are common for both CB and CF preambles for a RA initiated by BFRR, the text proposal in Annex 2 of [3] is applicable.
3 Conclusion

RAN2 should discuss the above and agree to the following:
Observation 1:
For a random access procedure initiated by BFR, the UE may toggle between CB and CF preambles for msg1 retransmissions, depending on whether any beam meets the configured RSRP threshold.

Observation 2:
Upon switching between CB and CF for preamble retransmission due to changing RSRP conditions, a value difference between preambleTxMaxBFR and preambleTxMax may result in prematurely declaring RLF.

Proposal 1:
preambleReceivedTargetPowerBFR, preamblePowerRampingStepBFR, and preambleTxMaxBFR apply to both contention-based and contention-free preambles for a random access procedure initiated by a BFR request.
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