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Introduction 

In the current MAC spec, the SSB selection for the PDCCH triggered RA procedure is missing. The issue has been discussed in the RAN2 Adhoc 1806 and it has been in principle agreed that UE shall always select the SSB which is indicated by DCI. The intention of this contribution is to have a further discuss on this issue.  

Discussions
In the RAN2 Adhoc 1806, the following CR for PDCCH triggered RA is agreed in principle  :

---------------------------------------------------- From agreed CR R2-1809469---------------------------------------------

5.1.2
Random Access Resource selection

The MAC entity shall:

if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17); and

1>
if the beamFailureRecoveryTimer (in subclause 5.17) is either running or not configured; and

1>
if the contention-free Random Access Resources for beam failure recovery request associated with any of the SSBs and/or CSI-RSs have been explicitly provided by RRC; and

1>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or the CSI-RSs with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList;
2>
if CSI-RS is selected, and there is no ra-PreambleIndex associated with the selected CSI-RS:
3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the SSB in candidateBeamRSList which is quasi collocated with the selected CSI-RS as specified in TS 38.214 [7].
2>
else:
3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB 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 PDCCH; and

1>
if the ra-PreambleIndex is not 0b000000:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;

2> select the SSB signalled by PDCCH.
1>
else if the contention-free Random Access Resources associated with SSBs have been explicitly provided by RRC and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.

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 rsrp-ThresholdCSI-RS amongst the associated CSI-RSs is available:

2>
select a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS 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 SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

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

2>
else:

3>
select any SSB.

/*omitted*/

---------------------------------------------------- From agreed CR R2-1809469 End---------------------------------------

It can be seen that the SSB index indicated by PDCCH will always be selected in every preamble transmission attempt until the end of RACH procedure. 

The intention of PDCCH order triggered RA procedure is to retrieve the UL synchronization, and once the TAT expired, the UE will release all the UL resources and stop all the uplink transmission. Without the reception of UL signals, it will difficult for the NW to select the SSB precisely for UE.

Observation 1: Once the TAT expired, the UE will release UL resources and stop all the uplink transmission on the corresponding cell. Without the reception of UL signals, it will be difficult for the NW to select the SSB precisely for PDCCH triggered RA procedure.

Even the NW can not determine the SSB accurately, similar as the contention free HO,  the NW may still try to provide a contention free resources in DCI based on the history information (e.g. measurement result stored on NW side), or based on the UL signals from other SCell with UL synchronization. However, since the selection of SSB is not made based on the current radio condition, if the UE stick to the SSB indicated in the DCI in all the preamble transmission attempts, the whole RA procedure may fail. Considering the PDCCH triggered RA procedure can be used in both the SpCell and SCell (e.g. for pTAG and sTAG), if the failure occur on PCell, then unnecessary RRC reestablishment will be triggered. 

Observation 2: Since the SSB indicated in DCI is not selected based on the current radio condition of the corresponding cell, if the UE stick to the SSB indicated in the DCI, then the whole RA procedure may fail and unnecessary RRC reestablishment may be caused.

For the HO case, in order to avoid the unnecessary HO failure, the CBRA fallback operation is allowed. Based on the similar consideration, we think the CBRA fallback operation should be allowed as well for the PDCCH triggered RA procedure, and UE should fallback to CBRA operation once the SSB indicated in DCI is not qualified.

Proposal 1: Similar as the CFRA for HO, the fallback operation to CBRA should be allowed in the PDCCH order triggered RA procedure. 

In addition, since both the “Random Access Preamble index” and the “SS/PBCH index” are included in the PDCCH order, the pair of “Random Access Preamble index” and the “SS/PBCH index” can be considered as “contention-free Random Access Resources associated with SSBs” as well, where only one preamble and one associated SSB is configured.

Observation 3: The pair of “Random Access Preamble index” and the “SS/PBCH index” in DCI can be considered as “contention-free Random Access Resources associated with SSBs” as well, where only one preamble and one associated SSB is configured.

Considering the description “contention-free Random Access Resources associated with SSBs have been explicitly provided” is applicable to both the contention free RA resources for HO and the PDCCH order triggered RA procedure, we propose to have a common description for both the “CFRA for HO” and the “CFRA triggered by PDCCH order”.

Proposal 2: A common description should be adopted for “CFRA for HO” and “PDCCH order triggered RA”. And the “contention-free Random Access Resources associated with SSBs have been explicitly provided” is applicable to PDCCH order triggered RA procedure as well.
Conclusion 

Based on all the analysis above, we give our observations and proposals as follow:

Observation 1: Once the TAT expired, the UE will release UL resources and stop all the uplink transmission on the corresponding cell. Without the reception of UL signals, it will be difficult for the NW to select the SSB precisely for PDCCH triggered RA procedure.
Observation 2: Since the SSB indicated in DCI is not selected based on the current radio condition of the corresponding cell, if the UE stick to the SSB indicated in the DCI, then the whole RA procedure may fail and unnecessary RRC reestablishment may be caused.
Proposal 1: Similar as the CFRA for HO, the fallback operation to CBRA should be allowed in the PDCCH order triggered RA procedure. 
Observation 3: The pair of “Random Access Preamble index” and the “SS/PBCH index” in DCI can be considered as “contention-free Random Access Resources associated with SSBs” as well, where only one preamble and one associated SSB is configured.
Proposal 2: A common description should be adopted for “CFRA for HO” and “PDCCH order triggered RA”. And the “contention-free Random Access Resources associated with SSBs have been explicitly provided” is applicable to PDCCH order triggered RA procedure as well.

The corresponding CR can be found in [2].
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