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1	Introduction
In this document, we discuss the back-off indication in random access procedure in multi-beam system.
2	Beam Specific Back-Off Indication
To control the random access load in a cell, gNB may transmit back-off indicator as a response to msg.1. Currently if UE receives the back-off indicator as response to preamble transmission, it shall not try to re-attempt random access transmission while the back-off timer is running. In multiple beam operation, UE may be able to detect several SS/PBCH Blocks (SSB) and if a specific beam is loaded (but not all) the subsequent random access attempt or attempts could be performed to alternative SSBs.

If UE receives the back-off indicator as a response to the indicated SS/PBCH Block it could be allowed to select another SSB, thus the indicated back-off would be applied for the indicated SSB. In more general view, when UE indicates downlink RS using msg.1 and receives RAR with back-off indication, it shall consider only the indicated downlink RS to be affected by the back-off timer. 

Proposal 1: Adopt the Beam Specific Back-off indicator for RACH procedure in NR.
As the preamble selection is done for each RA attempt, UE may be able to select alternative SSB to be indicated by msg1. Also the reselected and indicated SSB may be in high load and network may indicate back-off beam specifically for that SSB as well. Thus, when the back-off timer is received for specific beam or beams, UE shall not reselect RACH preamble associated to those beams with back-off timer still running i.e. when UE reselects the beam the indicated beam specific back-off timer does not reset.
Proposal 2: Reselection to a new SSB in during RA procedure does not cause back-off timers associated to other SSBs/beams to reset.
Proposal 3: For reselection of a beam (SSB), UE shall not consider any beam with a back-off timer still running. 
To ensure that UE does not reselect any low quality SSBs due to back-off indication, a selection threshold value should be used. This threshold is set by network. It is FFS whether the threshold could be the same as the e.g. the SSBthreshold or whether there should be alternative threshold due to back-off based reselection to ensure that only sufficiently high quality SSB is reselected. With threshold based re-selection, UE is allowed to reselect an SSB that has the signal quality (i.e. RSRP) above the network configured threshold. Hence, the current behaviour of UE selecting any SSB when there is no SSB above threshold should be disallowed as the SSBs affected by backoff are not considered.
Observation: UE should select alternative SSB with sufficiently high quality when the preferred SSB is affected by the back-off timer.
Proposal 4: Adopt a signal quality based threshold to determine if UE can reselect new SSB when reselection is done based on beam specific back-off indication.
3	Conclusions
This contribution discusses the usefulness of the beam/SSB specific back-off indicator by the NW and proposes the following:
Proposal 1: Adopt the Beam Specific Back-off indicator for RACH procedure in NR.
Proposal 2: Reselection to a new SSB in during RA procedure does not cause back-off timers associated to other SSBs/beams to reset.
Proposal 3: For reselection of a beam (SSB), UE shall not consider any beam with a back-off timer still running. 
Proposal 4: Adopt a signal quality based threshold to determine if UE can reselect new SSB when reselection is done based on beam specific back-off indication.
The related CR is provided in [1].
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