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Introduction
In this contribution we address issues on beam selection during handover not concluded in the email discussion [99b#23], namely
1. which of the following thresholds should be specified
· ssb-Threshold signaled in SIB1 for the contention based random access and in handover command for contention based random access
· ssb-dedicatedRACH-Threshold signaled in handover command for contention free random access with SSB
· csirs-dedicatedRACH-Threshold signaled in handover command for contention free random access with CSI-RS
2. whether to use MAC internal variable to store the random access resource corresponding to the selected beam in RAN2#100.

[bookmark: _Ref473901911]Discussion 
Thresholds to be specified
As discussed during email discussion [99b#23], there are in theory 4 different thresholds, namely
· ssb-Threshold signaled in SIB1 for the contention based random access
· ssb-Threshold signaled in handover command for contention based random access
· ssb-dedicatedRACH-Threshold signaled in handover command for contention free random access with SSB
· csirs-dedicatedRACH-Threshold signaled in handover command for contention free random access with CSI-RS

Based on earlier agreements, the network should signal the same value for ssb-commonRACH-Threshold in SIB1 and in handover command, and in any case the MAC behavior for first two should be identical, so the first two should be modelled with a single parameter.
Having separate thresholds for contention based and contention free random access for SSB based beams would allow NW to set either a higher value (ssb-dedicatedRACH-Threshold > ssb-Threshold) or lower (ssb-dedicatedRACH-Threshold < ssb-Threshold) for beam quality for contention free random access. 
1. Setting ssb-dedicatedRACH-Threshold > ssb-Threshold would mean that the network requests the UE to only use provided dedicated random access if the beam is sufficiently good. This allows NW to secure that dedicated random access resources are only used in good beams, and let the UE freely select a (possibly better) common beam if the beam quality for dedicated random access is not very good.
2. Setting ssb-dedicatedRACH-Threshold < ssb-Threshold would imply that the network requests the UE to use provided dedicated random access even if the beam is not good enough for common random access. We do not think such a configuration is beneficial, as normally the UEs will use the common random access to access the system in the best cell, and the common threshold should be set to a value that allows access to succeed with a reasonable probability. A lower threshold for dedicated beams would lead to a reduced probability for a successful access in a dedicate beam. 

While we see some benefits in setting ssb-dedicatedRACH-Threshold > ssb-Threshold, we do not expect this to lead to a noticeable difference in handover performance, and would expect that very good performance can be obtained by setting ssb-dedicatedRACH-Threshold = ssb-Threshold. This leads to the UE using contention free access if the beams with contention free access are sufficiently good.
Proposal 1: A single parameter, ssb-Threshold, is used for contention based random access and contention free random access with SSB. 
Having separate thresholds for SSB and CSI-RS was supported by a large majority of the companies in email discussion [99b#23]. Since the measurement values for SSB and CSI-RS based measurements may be significantly different, it seems natural to allow individual offsets for ssb-dedicatedRACH-Threshold and csirs-dedicatedRACH-Threshold. However, since the values are signalled to the UE in dedicated signalling, the network may simply configure differerent values for SSB and CSI-RS based handover, and would not necessarily need two different parameters in RRC specification.
In our understanding, there is no functional difference between having separate RRC information elements and setting a different value in network implementation. However, since the network needs to maintain two separate thresholds, there is a slight benefit from network configuration point of view to separate the parameters also in RRC signalling.
Proposal 2: A separate parameter,  csirs-dedicatedRACH-Threshold, is signaled in handover command for contention free random access with CSI-RS
MAC internal variable for storing the selected beam
[bookmark: _Hlk498516648][bookmark: _Hlk498604197]During email discussion [99b#23], it was proposed to store the random access resource corresponding to the selected beam the in MAC internal variable, namely RA_RESOURCES_INDEX. This approach simplifies the specification text, and there are several other MAC internal variables (especially PREAMBLE_INDEX). However, using an internal variable leads a number of potential issues concerning
· Initialization of the variable. Current text proposal may allow RA_RESOURCES_INDEX to be not initialized if none of the beams are above the threshold.
· Update of the variable during RA procedure. The variable should be updated during subsequent random access attempts, which may (according to RAN1 agreement) occur either on the same or different beams. It is not clear whether RA_RESOURCES_INDEX is correctly updated in quality of a previously suitable beam drops below threshold.
· Update of the variable between RA procedures. The current text proposal seems to allow the UE to use old value of RA_RESOURCES_INDEX if none of the beams are above the threshold. 

Even though we would prefer the more formal approach with a local MAC variable, these issues should be addressed before agreeing to use RA_RESOURCES_INDEX.  
Proposal 3: Address the remaining issues with RA_RESOURCES_INDEX during RAN2#100. If the issues above cannot be quickly resolved, revert back to the original text proposal.

Conclusion
Based on the discussion in Section 2, we propose
Proposal 1: A single parameter, ssb-Threshold, is used for contention based random access and contention free random access with SSB. 
Proposal 2: Separate parameter,  csirs-dedicatedRACH-Threshold, is signaled in handover command for contention free random access with CSI-RS
Proposal 3: Address the remaining issues with RA_RESOURCES_INDEX during RAN2#100. If the issues above cannot be quickly resolved, revert back to the original text proposal.

