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Introduction
Multi-beam operation is being discussed in RAN2. One open issue concerning selection of SSBs for random access has been captured by RAN2, and highlighted as below
[Issue 5.1.2-1]	RAN2 needs to conclude whether ssb-Threshold is mandatory or not. Also, RAN2 should discuss the case when multiple SS blocks are above the ssb-Threshold.
[bookmark: _GoBack]This contribution proposes corrections accordingly.  
[bookmark: _Ref178064866]Discussion
Corrections on selection of SSBs
[bookmark: _Hlk501003620]For an NR cell configured with multiple SSBs, where each SSB is associated with a specific DL beam, the choice of which SSB to use is left to UE implementation if it selects an SSB with an SS-RSRP above ssb-Threshold. We think such behaviour is not efficient in case the RACH accesses are not equally distributed between SSBs.
1. [bookmark: _Toc503355255][bookmark: _Toc503376679][bookmark: _Toc503429732][bookmark: _Toc503460877]It is not efficient to leave for UE implementation on how to select the SSBs for RACH access.
For initial RACH accesses, the measurement metric of SS-RSRP that is used for the SSB selection may not reflect the load situation of the corresponding SSBs, e.g., whether there are free preambles available in SSBs. It may occur that the SSB which is used for random access is experiencing high RACH load resulting in that the gNB is unable to handle the UEs’ RA attempts and instead sends a BI to the UE. At the same time, other SSBs may experience low RACH load and able to handle the UEs’ RA attempts. Upon reception of the BI in RAR, the UE would do Back-off and retransmit preambles on the same SSB, while resulting in an unnecessary long delay for the RA. An example of the issue is illustrated in Figure 1. In this example, for the UE, there are two SSBs: SSB1 and SSB2 which are above the ssb-Threshold, meaning that the UE can use SSB1 or SSB2 to initiate a RACH access. Although SSB1 has higher RSRP than SSB2, since SSB1 is fully loaded (there is no free preamble for the moment), it would be better for the UE to select SSB2 instead of performing backoff on SSB1.
[image: ]
Figure 1. An example of RACH load unequal distributions between SSBs
1. [bookmark: _Toc501576375][bookmark: _Toc503355256][bookmark: _Toc503376680][bookmark: _Toc503429733][bookmark: _Toc503460878]It may happen that the beam which is used for random access is experiencing high load resulting in that the gNB is unable to handle the UEs’ RA attempts and instead sends a BI to the UEs. The UE performs back-off and continues to use the same beam which leads to unnecessary long latency.
1. [bookmark: _Toc501576378][bookmark: _Toc503352902][bookmark: _Toc503353911][bookmark: _Toc503376684][bookmark: _Toc503429735][bookmark: _Toc503460879]Upon the reception of a BI the UE may switch to another beam/SSB which is above the ssb-Threshold. 
Conclusions
Based on the discussion in section 2 we make the following observations and propose the following:
Observation 1	It is not efficient to leave for UE implementation on how to select the SSBs for RACH access.
Observation 2	It may happen that the beam which is used for random access is experiencing high load resulting in that the gNB is unable to handle the UEs’ RA attempts and instead sends a BI to the UEs. The UE performs back-off and continues to use the same beam which leads to unnecessary long latency.

Proposal 1	Upon the reception of a BI the UE may switch to another beam/SSB which is above the ssb-Threshold.
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref174151459][bookmark: _Ref189809556]



image1.png
(CD)!

occupied

I_‘_\

JARARS

occupied

P A A
s~ 7717

occupied

freee

SSB1 preambles

SSB2 preambles

SSB3 preambles

SSB4 preambles

SSB1, SSB2 have RSRP above ssh-threshold

SSB1 RSRP > SSB2 RSRP




