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Introduction
At the previous RAN2#102 meeting, various contributions discussed how to do back off when receiving a BI in the RAR when several SSBs are available. This contribution summarizes the discussion.
[bookmark: _Ref178064866]Discussion
In RAN2#102, several contributions discussed to allow to some sort of skipping of back off before transmitting a new preamble if the SSB is changed. The reason to do this is that the back off indication from the gNB may be because of high load at the specific SSB which the UE indicated while at the same time other SSBs do not suffer from high load. Therefore it would be beneficial for the UE to switch to another suitable SSB and transmit a new preamble. Also, since the back off is caused by high load on the SSB which the UE previously indicated may not affect other SSBs, doing back off before trying a different SSB seems unnecessary. Various proposals of how to implement this in 38.321 are summarized and analysed below.
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc516657840][bookmark: _Toc517361353]In case of uneven load between SSBs it is beneficial for a UE to try to access a different SSB without doing back off.
SSB specific Back off timer
In the contributions [1], [2] and [3], it was proposed that if an SSB is indicated by the preamble selection and a BI is received in the RAR, the UE only needs to delay the subsequent Random Access Preamble transmission if the same SSB is selected. If a different SSB is selected, subsequent Random Access Preamble transmissions may be done without delay.
This procedure means that the UE must support SSB specific backoff timers (one per SSB), since once a backoff is received on an SSB, this SSB cannot be indicated again in a Random Access Preamble transmission until the timer has expired even if an intermediate transmission is done on a different SSB. The procedure would not have any changes to RAR format.
In [2], it was also proposed to add a new signal quality threshold for SSB reselection so that UEs not finding any SSB above the configured RSRP threshold are not allowed to choose any SSB. To allow the UE to select SSBs below the RSRP threshold when no SSB above the RSRP threshold is available is possible in the current version of TS 38.321. This may still be the preferred behaviour when having SSB specific backoff timers to keep the random access latency low.
Using RAR to indicate more details
In [4] and [5] the idea of using the RAR to indicate more detailed information is proposed. In [4], similar to [1]-[3], ignoring back off when transmitting a new preamble on a different SSB is also proposed. To further aid the UE in the selection of a new SSB (as the UE does not know the load situation on the other SSBs) it is also discussed to use the reserved bits in the E/T/R/R/BI MAC subheader to indicate new SSBs or even to add a new octet to enable detailed description of which SSBs that can be used for the new attempt.
To use the reserved bits only to indicate which SSB to try for the next attempt allows only to indicate one of the two adjacent SSBs. On the other hand, by adding an additional octet, more detailed information of which SSBs that could be used is possible.
In [5], it is proposed that the RAR indicates back off values per SSB. This is a similar solution as in [4] that the RAR is used to give more detailed information concerning which SSBs that suffer from high load and which do not.
Analysis 
The proposals in [1] - [3] are simple to implement and require little standardization effort. Furthermore, they do not impact already agreed RAR formats. Extending the RAR format would also lead to increased overhead.
The proposals in [4] - [5] can indicate more detailed information of which SSB(s) that suffer from high load. They do require larger changes to the standard.
One question which needs to be addressed is the level of details that need to be indicated with respect to which SSBs that have high load. In general, high load is typically something that will occur in a single (or few in case of high number of SSBs) due to uneven UE distribution. We therefore see a limited use of detailed information of the situation in other SSBs, the knowledge that the selected SSB suffers from high load would suffice in the majority of cases.
Another question which has been raised is that if several SSBs are mapped to the same RO, all UEs will receive the indication to back off in the SSB they selected, even if this SSB does not have high load. In principle, this could lead to a UE backing off from an SSB with low load and retry on the SSB which has high load. The case when many SSBs are mapped to the same RO would typically correspond to configurations with a high number of SSBs implying that these beams are relatively narrow, and the overlapping areas limited. This means that the RAR transmitted to back-off on one of the SSBs will not be heard by UEs indicating other SSBs in the same RO. The network may also use an even more narrow beam to limit which UEs are able to receive the RAR.
Based on this analysis we propose:
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc516657843][bookmark: _Toc517284005][bookmark: _Toc517361350]Pursue a solution describing an SSB-specific backoff timer rather than solutions requiring larger changes to the specification.
Conclusion
In section 2 we made the following observations:
Observation 1	In case of uneven load between SSBs it is beneficial for a UE to try to access a different SSB without doing back off.

Based on the discussion in section 2 we propose the following:
Proposal 1	Pursue a solution describing an SSB-specific backoff timer rather than solutions requiring larger changes to the specification.
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