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1
Introduction
This contribution proposes two corrections to the random access procedures in current TS38.321. A text proposal is also attached to capture the proposed corrections into the specification. 
2
Discussion
Two changes are proposed in this section, and each change is to be discussed with the reason of change, the summary of change as well as the consequence if the change is not approved.
2.1
Proposed Change 1

· Reason of change

In RAN2 #100 [1], it was agreed as follows that in the case of CFRA for beam failure recovery (BFR), it is up to UE implementation how to select one specific beam (SSB or CSI-RS), when there are more than one valid candidate beams. 

Agreements

1
The reception of the gNB response to beam recovery request sent on RACH is based on the monitoring of a PDCCH addressed to C-RNTI within a time duration configured by RRC.

2
Beam recovery can take place on a candidate beam (e.g. beams above threshold) with dedicated PRACH resources either associated with an SSB or CSI-RS resource.

FFS In which spec the criteria for a candidate beam for beam recovery is specified

3: 
When more than one beam is a valid candidate, it is up to UE implementation to select the beam.
FFS Whether we need to configure candidate beams for recovery with a mixture of SSB based and CSI-RS resource based beams. Any RAN1 agreement on this can be checked

FFS Behaviour in case the beam recovery attempt is not successful

FFS Whether beam recovery is supported using CBRA.

Agreements

1:
For beam recovery purposes RRC signalling allows the case of configuring both SSB + CSI-RS (i.e. simultaneously) for new candidate beam identification. The case where only one of SSB or CSI-RS resource is configured is also covered – i.e. this is network configuration.

2: 
When more than one beam is a valid candidate, it is up to UE implementation to select either the SSB based resource or the CSI-RS based resource.
However, this agreement is now missing in the specification, and should be captured. With the agreement not being specified, it is unclear for the UE which specific beam shall be selected for the case in question. 
· Summary of change

In 5.1.2, for the random access procedure triggered for BFR, add a NOTE saying that how the UE selects one specific beam, i.e. SS block or CSI-RS, is up to UE implementation, when more than one SS blocks and/or CSI-RSs are valid for selection, in order to capture the above agreements. 

· Consequence if not approved

Some agreements reached for BFR fail to be captured in the specification 
Based on the above agreements, it is proposed to add the above missing agreements on the RA procedure for BFR, as proposed in the TP in Section 5. 
Proposal 1: Add the above missing agreements on the RA procedure for beam failure recovery as proposed in the TP in Section 5.
2.1
Proposed Change 2
· Reason of change

It was agreed in RAN2 #100 [1] that if the UE, when detecting beam failure, is not configured with the CFRA resources for beam failure recovery (BFR), it uses CBRA. 

Agreements

1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    
2. Beam selection is specified in the MAC similar to the HO case

3. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  

However, it seems that the existing specification still allows the UE to use CFRA resources that are NOT configured for BFR in some cases, even if the dedicated CFRA “preamble/resource” for BFR is not configured (as the green texts below) [2]. 
	5.1.2
Random Access Resource selection
The MAC entity shall:

1>
if the Random Access procedure was initiated by a beam failure indication from lower layer; and
1>
if the contention-free random access resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by RRC; and
1>
if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or the CSI-RSs with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block or CSI-RS from the set of Random Access Preambles for beam failure recovery request.
1>
else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and
1>
if the ra-PreambleIndex is not 0b000000; and

1>
if contention-free random access resource associated with SS blocks or CSI-RS have not been explicitly provided by RRC:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.
1>
else if the contention-free random access resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks is available:
[…]


This is against the above agreement, because in this case, the UE shall go to CBRA as per the agreements.
· Summary of change

In 5.1.2, change the related contents in random access resource selection procedure, so that the UE shall use CBRA in the case of beam failure recovery if it is not configured with dedicated RACH resources/preamble for beam failure recovery. 

· Consequence if not approved

The above agreements on the RA procedure for BFR are not correctly captured in the specification. 
As a result, it is proposed to change the RA resource selection procedures for BFR in order to correctly capture the above agreements, by adopting the proposed change in the TP in Section 5.
Proposal 2: Change the RA resource selection procedure for beam failure recovery by adopting the proposed changes in the TP in Section 5, in order to correctly capture the above agreements for beam failure recovery.
3
Conclusions
In this contribution, we proposed two corrections to random access procedures in TS 38.321, as follows.
Proposal 1: Add the above missing agreements on the RA procedure for beam failure recovery as proposed in the TP in Section 5.
Proposal 2: Change the RA resource selection procedure for beam failure recovery by adopting the proposed changes in the TP in Section 5, in order to correctly capture the above agreements for beam failure recovery.
The proposed corrections are shown in the TP provided in Section 5 below.
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Text Proposal for TS 38.321
=========== TEXT PROPOSAL START ===========

5.1.2
Random Access Resource selection

The MAC entity shall:

1>
if the Random Access procedure was initiated by a beam failure indication from lower layer; and
1>
if the contention-free random access resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by RRC; and
1>
if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or the CSI-RSs with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block or CSI-RS from the set of Random Access Preambles for beam failure recovery request.
NOTE:
If more than one SS blocks and/or CSI-RSs are valid for selection, the MAC entity selects one SS block or CSI-RS, and which SS block or CSI-RS is selected is left to UE implementation.

1>
else, if the Random Access procedure was not initiated by a beam failure indication from lower layer, and
 if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and
 if the ra-PreambleIndex is not 0b000000, and
 if contention-free random access resource associated with SS blocks or CSI-RS have not been explicitly provided by RRC:
2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.

1>
else if the contention-free random access resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block.
1>
else if the contention-free random access resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
2>
select a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1>
else:

2>
if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SS block with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SS block.
2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B exists; and
3>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) –preambleReceivedTargetPower:

4>
select the Random Access Preambles group B.

3>
else:

4>
select the Random Access Preambles group A.
2>
else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.
2>
if the association between Random Access Preambles and SS blocks is configured:

3>
select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles associated with the selected SS block and the selected group.
2>
else:

3>
select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles within the selected group.
2>
set the PREAMBLE_INDEX to the selected ra-PreambleIndex.

1>
if an SS block is selected above and an association between PRACH occasions and SS blocks is configured:

2>
determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SS block (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occassion corresponding to the selected SS block).
1>
else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>
determine the next available PRACH occasion from the PRACH occasions corresponding to the selected CSI-RS (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).

1>
else:

2>
determine the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occassion).

1>
perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
============ TEXT PROPOSAL END ============
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