3GPP TSG-RAN2 Meeting #102
R2-1808470
Busan, Korea, 21- 25 May 2018






     Revision of R2-1805781
Agenda Item:
10.3.1.4.2
Source: 
Huawei, HiSilicon
Title: 
Beam reselection in RACH procedure
Document for:
Discussion and decision
1 Introduction

According to the agreements, the association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE or known to UE. And each SS block is associated with a specific DL beam. In this contribution, we discuss the beam reselection in RACH procedure.
2 Discussion
For RACH procedure in LTE, if the Contention Resolution is considered not successful, the MAC entity will select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value, and delay the subsequent Random Access transmission by the backoff time, if the Backoff Parameter is indicated by base station. 
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 RACH resources 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, there may be 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 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.
In both LTE and NR, NW includes the BI subheader into the MAC RAR PDU, which is associated with a RA-RNTI, i.e. PRACH occasion. Based on the principle of BI, it can be used to indicate the load status of each PRACH occasion. If it is extended to per SSB basis, it can be foreseen a great effort to the MAC RAR format, which is not preferred due to time limit in NR. 

Observation 2: BI can be used to indicate load status corresponding to each PRACH occasion.

Since the UE has no idea of the load situation on each PRACH resource set, it is not efficient to leave it to UE implementation on how to reselect the SSB. Some information can be delivered to UE from base station. One possible solution is, 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.
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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



[image: image2.emf]BI E 1 Oct 1 0 T

BI E 0 Oct 1 1 T

SSB2

SSB4


Figure 2 Demonstration of association between Indicator bits and SSB Index 
Another possible solution can be, if one more byte is extended for E/T/R/R/BI MAC subheader, one reservation bit in the first octet is used to indicate a byte extension, and the extended byte in the second octet can be used to indicate up to 64 SSB indexes, as shown in Figure 3.
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Figure 3 Demonstration of association between Indicator bits and SSB Index for byte extension
Proposal 2: RAN2 discuss how to indicate the reference for the UE to reselect the PRACH resource set of indicated SSB for another RA attempt.
· Option 1: Reuse the octet in subheader to indicate SSB index
· Option 2: Extended one octet in subheader to indicate SSB index
3 Conclusion

In this contribution, we discuss about 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: BI can be used to indicate load status corresponding to each PRACH occasion.
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: RAN2 discuss how to indicate the reference for the UE to reselect the PRACH resource set of indicated SSB for another RA attempt.
· Option 1: Reuse the octet in subheader to indicate SSB index

· Option 2: Extended one octet in subheader to indicate SSB index
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