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1. Introduction

In the previous meetings, regarding power ramping and control during random access (RA) procedure, the following agreements are achieved [1] [2]:
Agreements:
· If the UE conducts beam switching, the counter of power ramping remains unchanged
· FFS: UE behavior after reaching the maximum power
· RAN1 will definitely decide above FFS point
Agreements:
· The UE calculates the PRACH transmit power for the retransmission at least based on the most recent estimate pathloss and power ramping

· The pathloss is measured at least on the SS block associated with the PRACH resources/preamble subset

· UE behavior when reaching the maximum power

· If the recalculated power is still at or above the Pc,max

· The UE can transmit at maximum power even if it changes its TX beam
Based on those agreements, issues related to PRACH resource subset switching (i.e. SSB (SS/PBCH block) reselection) need to be further discussed. In this contribution, we’d like to present our views on this topic, with respect to the impact on power ramping/control and the restrictions necessary for UE conducting TX beam reselection.
2. Discussion
According to the discussion in the previous meeting, the following questions remain to be discussed in this meeting.

· Is the UE required to select the PRACH resources based on the SS block received with the highest SS block RSRP?

· Is the UE is allowed to change SS block used for the pathloss estimate for retransmission?
As per the agreements, the key point of these 2 questions is, whether the UE is allowed to reselect the SSB on which a PRACH retransmission is based. 

SSB reselection is beneficial for decreasing access delay and avoiding severe interference to other UEs selecting the same SSB in some cases: for example, when the RSRP of the new candidate SSB is dramatically higher than the previous SSB before the retransmission, or when the UE has failed one or more times to receive the RACH response with maximum transmit power. From this perspective, UE should be allowed to reselect SSB for Msg.1 retransmission.
Proposal #1: UEs should be allowed to reselect the SSB on which Msg.1 retransmission is based.
The above has discussed the benefits of allowing UE perform SSB reselection. Meanwhile, the impact on the other UEs selecting the UE’s target SSB should be also taken into account. For example, if the UE’s POWER_RAMPING_COUNTER is a large value, the transmit power calculated based on the counter value and the pathloss measured on target SSB may be much larger than what the UE needs, and it would cause severe interference to other UEs also selecting the SSB, which is unfair, especially to the ones with no power ramping. Thus, following the principle of avoiding interference, the RACH procedure should be terminated whenever the UE reselects SSB, and the POWER_RAMPING_COUNTER reset to 0. However, from the UE’s perspective, power ramping is beneficial for improving probability of a successful access attempt for Msg.1 retransmission and on this basis the POWER_RAMPING_COUNTER would be kept at the same value. Therefore, as a compromise and considering the fairness between UEs, in the case of SSB reselection, the POWER_RAMPING_COUNTER could be reset, but to a non-zero value such as some other pre-configured value, and depending on some rule e.g. when the counter is larger than a configured threshold.  
Proposal #2: As a baseline, UEs should be required to terminate current RACH procedure and the reset power ramping counter as 0 whenever reselecting SSB. Otherwise, the gNB can configure the UE with some parameters to determine the power ramping counter value to be applied after SSB reselection.

From the discussion above, UEs should be allowed to reselect SSB in some cases. In addition, UEs may be required to reset the power ramping counter to 0 after SSB reselection. Therefore, SSB reselection should be conducted under some restrictions or conditions for helping UEs to make the decision. There are some alternative conditions for when SSB reselection is allowed such as:
· Alt.1: Only when the SS/PBCH-RSRP of the previous SSB is lower than X dBm while the new candidate SSB’s SS/PBCH-RSRP is Y dB higher can the UE change SSB, which is similar to one of the criteria adopted for cell selection. 

· Alt.2: Only when the UE has transmitted msg.1 with max transmit power 
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 more than once (or possibly more times) while the new candidate SSB’s SS/PBCH-RSRP is Y dB higher than that of previous SSB can the UE change SSB.

· Alt.3: Only when the UE has transmitted msg.1 with max transmit power more than once (or possibly more times) while for the new candidate SSB the calculated transmit power is W dB lower than
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· Alt.4: Only when the calculated transmit power based on the previous SSB is Z dB higher than 
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 while the new candidate SSB’s SS/PBCH-RSRP is Y dB higher than that of previous SSB can the UE change SSB.
In the case of Alt.1, it only considers the condition of pathloss. UE’s next attempt may succeed via power ramping if the calculated power is not larger than 
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. In addition, due to the limited time, such SS/PBCH-RSRP may be calculated based on just one shot measurement. To sum up, the reliability of decision depends on the value of X to a large extent and is by chance. In addition, it’s difficult to configure a suitable value of X. While in the case of Alt.2, Alt.3 and Alt.4, due to the limitation of maximum transmit power, the UE may well fail to access the cell if still relying on the previous SSB for retransmission. The determining of SSB reselection based on Alt.2 & 3 &4 seems more reliable. 

Proposal #3: Some restrictions should be introduced for SSB reselection. gNB can configure some parameters for helping the UE’s decision.
3. Conclusions

In this document, issues related to PRACH resource subset switching (i.e. SSB reselection) are discussed, mainly with respect to the impact on power ramping/control and the restrictions necessary for UEs conducting the reselection. Based on the discussion, we have following proposals:
Proposal #1: UEs should be allowed to reselect the SSB on which Msg.1 retransmission is based.
Proposal #2: As a baseline, UEs should be required to terminate current RACH procedure and the reset power ramping counter as 0 whenever reselecting SSB. Otherwise, the gNB can configure the UE with some parameters to determine the power ramping counter value to be applied after SSB reselection.

Proposal #3: Some restrictions should be introduced for SSB reselection. gNB can configure some parameters for helping the UE’s decision.
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