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[bookmark: _GoBack]The intention of this contribution is to discuss the remaining open issues for 2-step CBRA. 
2. Remaining issues for RA type selection in HO case
ISSUE 1: RA type selection in case 4-step CFRA resource is configured in HO
In Rel-15, 4-step CFRA resource can be configured in HO case, and the UE will perform 4-step CFRA if qualified beam with 4-step CFRA resource can be detected. In case no qualified beam with 4-step CFRA can be detected, then the UE should fallback to CBRA. In 2-step RACH, since both 2-step CBRA and 4-step CBRA resource can be configured simultaneously, one remaining issue is how to determine RA type in HO case if the 4-step CFRA is configured.
Based on current MAC running CR, no matter 4-step CFRA resource is configured or not, the RA type will be determined by cell level RSRP. However, considering the CFRA resource is reserved for UE specifically, the UE should try to use the 4-step CFRA resource, even if the cell level RSRP is higher than the threshold for 2-step RACH.
Observation 1: If 4-step CFRA resource is configured in HO case, the UE should try to use the 4-step CFRA resource, even if the cell level RSRP is higher than the threshold for 2-step RACH.
According to current specs, since the beam selection will be performed in “5.1.2 Random Access Resource selection”, the UE has no idea whether there is any qualified beam with 4-step CFRA resource before the 4-step RACH RA resource selection. Therefore, to prioritize the 4-step CFRA resource, the UE should select 4-step RACH first in the initialization of RACH procedure. Once the 4-step RACH is selected in the initialization phase, the UE will do beam selection in Random Access Resource selection for each preamble transmission attempt. If qualified beam with 4-step CFRA resource can be found, the UE will perform 4-step CFRA operation. If no qualified 4-step CFRA resource can be found, there will be no different alternatives:
· Alt1: If no qualified beam with 4-step CFRA resource can be detected, then the UE fallback to 4-step CBRA.
· Alt2: If no qualified beam with 4-step CFRA resource can be detected, then the UE fallback to CBRA and select the RA type based on the cell level RSRP threshold.
According to the current agreements, once the UE selects 4-step RA, it never comes back to 2-step RA. To save the complexity, we prefer to keep the agreement and adopt alternative 1 that if no qualified beam with 4-step CFRA resource can be detected, then the UE fallback to 4-step CBRA.
Based on the analysis given above, we give our proposal as follow:
Proposal 1: If 4-step CFRA resource is configured in HO case, the UE should select 4-step RACH in “5.1.1 Random Access procedure initialization”. And, if no qualified beam with 4-step CFRA resource can be found, the UE should fallback to 4-step CBRA.
3. Remaining issues for 2-step RACH for SpCell BFR
ISSUE 2: Criteria for the completion of 2-step CBRA triggered by SpCell BFR
The false alarm issue has been discussed in [1] in the previous meeting, but no conclusion has been made. 
In 4-step CBRA for BFR, since the UE will monitor RA-RNTI after the transmission of Msg1, there is no false alarm issue. In 4-step CFRA for BFR, the false alarm issue has been avoided by the introduction of BFR specific search space, and once the preamble is transmitted, the UE will monitor PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell. 
However, for 2-step RACH, considering the NW may continue the scheduling for the UE while the BFR is triggered on UE side, if the condition for the completion of RA procedure is made by the detection of PDCCH addressed to C-RNTI in normal search space, then the beam failure recovery can be considered as successfully incorrectly even if the preamble has not been received by NW side.
Observation 2: Even if the BFR is triggered, UE may still be able to receive PDCCH on the concerned SpCell. If the condition for the completion of RA procedure is made by the detection of PDCCH addressed to C-RNTI in normal search space, then the beam failure recovery can be considered to be successful incorrectly even if the preamble has not been received by NW side.
For the criteria for the completion of 2-step RACH triggered by BFR, the following two alternatives can be considered:
· Alt1: The 2-step CBFR for BFR shall be considered as successfully completed once the PDCCH addressed to C-RNTI has been received (i.e. false alarm is not solved in Rel-16).
· Alt2: The 2-step CBFR for BFR shall be considered as successfully completed once the PDCCH addressed to C-RNTI has been received on the search space indicated by recoverySearchSpaceId (i.e. reuse the 4-step RACH similar solution).
In the previous meeting, it seems majority companies think the false alarm is acceptable, but no conclusion has been made. Therefore, RAN2 is kindly asked to do the down selection between the two alternatives above.
Proposal 2: RAN2 should select between the following alternatives for criteria for the completion of 2-step RACH triggered by BFR. 
· Alt1: The 2-step CBFR for BFR shall be considered as successfully completed once the PDCCH addressed to C-RNTI has been received (i.e. false alarm is not solved in Rel-16).
· Alt2: The 2-step CBFR for BFR shall be considered as successfully completed once the PDCCH addressed to C-RNTI has been received on the search space indicated by recoverySearchSpaceId (i.e. reuse the 4-step RACH similar solution).
If the alternative 1 is selected, then the false alarm issue will not be solved in Rel-16. Considering the false alarm issue, the NW shall be allowed to disable the use of 2-step CBRA for the BFR case, even if the 2-step CBRA resource is configured in the current BWP.
Proposal 3-a: If alternative 1 is selected, in case 2-step CBRA is configured, the NW shall be allowed to disable the use of 2-step CBRA for the BFR case. (i.e. one 2-step CBRA indicator shall be introduced to indicate whether the 2-step CBRA can be used for BFR).
If alternative 2 is selected, then the NW will be required to distinguish the 2-step CBRA triggered by beam failure from the 2-step CBRA triggered by other purpose. Considering that the preamble is shared in 2-step CBRA, one possible solution is to introduce a new MAC CE, which can be used to indicate the RACH is triggered by the BFR on SpCell. The detail of MAC CE format can be FFS based on the output of SCell BFR in eMIMO.
Proposal 3-b: If alternative 2 is selected, a new MAC CE shall be included in the MsgA to indicate whether the 2-step CBRA is triggered by the BFR on SpCell or not. The detail of MAC CE format can be FFS based on the output of SCell BFR in eMIMO.

ISSUE 3: RA type selection in case 4-step CFRA resource for BFR is configured
Besides the false alarm issue, another remaining issue is the RA type selection in case 4-step CFRA resource is configured for BFR. Similar as the HO case discussed in ISSUE 1, if 4-step CFRA resource is configured, it is preferable that the 4-step CFRA shall be selected first if the qualified beam with 4-step CFRA resource can be detected (otherwise the CFRA resources will be wasted). 
Observation 3: Once 4-step CFRA resource for BFR is configured, the UE should try to use the 4-step CFRA resource for BFR, even the cell level RSRP is higher than the threshold for 2-step RACH.
Considering the issue is quite similar as issue 1 (i.e. RA type selection in case 4-step CFRA resource is configured in HO case), to save the complexity in both standardization and implementation, we prefer to align the solution that:
Proposal 4: For RA procedure triggered for BFR, if 4-step CFRA resource is configured for BFR, the UE should select 4-step RACH in “5.1.1 Random Access procedure initialization”. And, if no qualified beam with 4-step CFRA resource can be found, the UE should fallback to 4-step CBRA.
4. Conclusion and proposals
Based on the discussion above, the following observations and proposals are provided: 
ISSUE 1: RA type selection in case 4-step CFRA resource is configured in HO
Observation 1: If 4-step CFRA resource is configured in HO case, the UE should try to use the 4-step CFRA resource first, even if the cell level RSRP is higher than the threshold for 2-step RACH.
Proposal 1: If 4-step CFRA resource is configured in HO case, the UE should select 4-step RACH in “5.1.1 Random Access procedure initialization”. And, if no qualified beam with 4-step CFRA resource can be found, the UE should fallback to 4-step CBRA.

ISSUE 2: Criteria for the completion of 2-step CBRA triggered by SpCell BFR
Observation 2: Even if the BFR is triggered, UE may still be able to receive PDCCH on the concerned SpCell. If the condition for the completion of RA procedure is made by the detection of PDCCH addressed to C-RNTI in normal search space, then the beam failure recovery can be considered as successfully incorrectly even if the preamble has not been received by NW side.
Proposal 2: RAN2 should select between the following two alternatives for the criteria for the completion of 2-step RACH triggered by BFR. 
· Alt1: The 2-step CBFR for BFR shall be considered as successfully completed once the PDCCH addressed to C-RNTI has been received (i.e. false alarm is not solved in Rel-16).
· Alt2: The 2-step CBFR for BFR shall be considered as successfully completed once the PDCCH addressed to C-RNTI has been received on the search space indicated by recoverySearchSpaceId (i.e. reuse the 4-step RACH similar solution).
Proposal 3-a: If alternative 1 is selected, in case 2-step CBRA is configured, the NW shall be allowed to disable the use of 2-step CBRA for the BFR case. (i.e. one 2-step CBRA indicator shall be introduced to indicate whether the 2-step CBRA can be used for BFR).
Proposal 3-b: If alternative 2 is selected, a new MAC CE shall be included in the MsgA to indicate whether the 2-step CBRA is triggered by the BFR on SpCell or not. The detail of MAC CE format can be FFS based on the output of SCell BFR in eMIMO.

ISSUE 3: RA type selection in case 4-step CFRA resource for BFR is configured
Observation 3: Once 4-step CFRA resource for BFR is configured, the UE should try to use the 4-step CFRA resource for BFR, even the cell level RSRP is higher than the threshold for 2-step RACH.
Proposal 4: For RA procedure triggered for BFR, if 4-step CFRA resource is configured for BFR, the UE should select 4-step RACH in “5.1.1 Random Access procedure initialization”. And, if no qualified beam with 4-step CFRA resource can be found, the UE should fallback to 4-step CBRA.
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