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1 Introduction

The beam reselection in RACH procedure has been discussed in last meeting [1], but without any consensus. Given that quite a few companies have interest in this issue, in this contribution, we further give our view on this point.
2 Discussion
In NR, a cell can be configured with one or more SSBs, and each SSB is associated with a specific DL beam. One or multiple SSBs are associated with a PRACH resource set including a subset of PRACH occasions and/or subset of preamble indices. The UE selects a SSB and the associated beam with SS-RSRP above ssb-Threshold. Then, if the Contention Resolution is considered not successful on the PRACH resource set associated with the selected SSB, the MAC entity can select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value as in LTE, and delay the subsequent Random Access transmission by the backoff time.
However, for a NR UE, it is valide that more than one SSBs can be used with SS-RSRP above ss-Threshold. For exampe, if there may be two SSBs, SSB1 and SSB2 can be used for an UE, and the SS-RSRP of SSB1 is better than the SS-RSRP of SSB2. The UE will select SSB1 and the associated DL beam, and use the associated PRACH resource set to trigger the initial RACH procedure. If Contention Resolution is considered not successful, for example, because of the large PRACH resource load of the PRACH resource set associated with SSB1. Therefore it is feasible that the UE reselects SSB2 and uses the associated PRACH resource set to trigger another PRACH attempt according to the current MAC spec. 
Observation 1: The UE can reselect the PRACH resource set associated with another SSB for PRACH attempt if there are more than one SSBs that can be used, if Backoff Parameter is indicated by base station. 
Given that load situation of the new SSB reselected by the UE is not clear to the UE, the UE should ignore the Backoff Parameter when it performs another PRACH attempt. 
Proposal 1: The UE should ignore the Backoff Parameter when it performs another RA attempt on the PRACH resource set of the reselected new SSB.
[1] proposed to adopt the Beam Specific Back-off indicator for RACH procedure in NR. That is, the UE can reselect another SSB after receiving a RAR with BI, but the reselection to a new SSB does not cause back-off timers associated to other SSBs/beams to reset, and for reselection of a beam (SSB), UE shall not consider any beam with a back-off timer still running. This can be a UE implementation mechanism with less or no specification impact. However, since one BI can correspond to multiple SSBs selected by different UEs within one MAC PDU, and the UE has no idea of the load situation on each SSB. So it may reselect another SSB with heavy or even more heavy load. In addition, even under the assumption that BI is corresponding to a PRACH occasion, there still some issues. Given that each PRACH occasion can be associated with more than one SSBs, e.g. SSB1, SSB2,SSB3, that is, the UE in SSB1 will not reselect SSB2 or SSB3, if it receive a RAR with BI after a PRACH attempt. Obviously, SSB-specific BI doesn't work efficiently with the current MAC RAR format.
Observation 2: SSB-specific BI cannot work well without any change to the MAC RAR format.  
Another approach is, some information is delivered to UE from base station [2] [3] in the MAC RAR. The proposal in [2] will cause a big change to the MAC RAR by extending the size, which is not desired at this stage. Therefore, we prefer one mild solution. More specifically, the two reservation bits in E/T/R/R/BI MAC subheader can be used to indicate recommendatory SSB, for example, the PRACH resource set load associated with which is light. 
For example, five beams under a base station as shown in Figure 1. One UE has selected SSB3 to camp, and triggered the PRACH procedure on the PRACH resource set associated with SSB3. If the base station delivers a BI indicator in RAR and indicate a heavy PRACH load information, the base station can also indicate other SSB index, which is adjacent with SSB3, and PRACH load of the PRACH resource set associated with which is light. For example, SSB2 or SSB4, as shown in Table 1 and Figure 2, in which, ‘01’ indicates the recommendatory SSB2, and ‘10’ indicates the recommendatory SSB4. Actually, the similar mechanism has been already adopted by redirection in RRC release where the NW would indicate the frequency for the UE to reselect. 
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Figure 1 Demonstration of beam direction
Table 1 Association between Indicator bits and SSB Index

	Indicator bits
	Recommendatory SSB

	00
	None

	01
	The first SSB anti-clockwise adjacent with the current SSB, for which the associated PRACH resource set is not the same with the one of the current SSB.

	10
	The first SSB clockwise adjacent with the current SSB, for which the associated PRACH resource set is not the same with the one of the current SSB.

	11
	Reserved
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Figure 2 Demonstration of association between Indicator bits and SSB Index 
Proposal 2: The reference for the UE to reselect the PRACH resource set of indicated SSB for another RA attempt can be indicated, for example, by reusing the octet in subheader to indicate SSB index.
3 Conclusion

In this contribution, we discuss the beam reselection in PRACH procedure, and the following observation proposals are given:
Observation 1: The UE can reselect the PRACH resource set associated with another SSB for PRACH attempt if there are more than one SSBs can be used, if Backoff Parameter is indicated by base station. 
Observation 2: SSB-specific BI cannot work well without any change to the MAC RAR format.  

Proposal 1: The UE should ignore the Backoff Parameter when it performs another PRACH attempt on the PRACH resource set of the reselected new SSB.

Proposal 2: The reference for the UE to reselect the PRACH resource set of indicated SSB for another RA attempt can be indicated, for example, by reusing the octet in subheader to indicate SSB index.
The corresponding CR can be found in [4].
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