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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last meeting, we agreed:
Agreements 
1. The fallback RAR shall be included in the general MsgB format, ie., be able to be multiplexed with the successRAR for 2-step RACH.
2. TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).
3. RA type selection is performed before beam selection
4. No need to reexecute RA selection criteria upon fallback failure (i.e if reception of msg3 fails).  The UE re-transmits using msgA

The agreements are reasonable for the selection between 2-step CBRA and 4-step CBRA. However, selection between CFRA and 2-step CBRA has not been discussed during previous discussion.
If we take CFRA as a kind of 4-step RACH, when gNB initiates CFRA, UE should always fall into 2-step CBRA when the channel condition is good enough based on above agreement and current running CR [1]. This contribution discusses the selection between CFRA and 2-step RACH and pursues common understanding in RAN2.
Discussion
In this contribution, CFRA means Rel-15 CFRA only, and 2-step CFRA means the new CFRA type introduced in the updated WID [2].
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]According to the agreements, the running CR introduces a new parameter rsrp-ThresholdSSB-2stepRA for RA type selection [1]. When the RSRP of the downlink pathloss reference is above rsrp-ThresholdSSB-2stepRA, UE should select 2-step random access procedure and enter the branch of 2-step RACH, otherwise, UE should enter the branch of 4-step RACH including 4-step CBRA and CFRA. Then in the procedure of RA type selection, 2-step RACH has the highest priority when the channel condition is good.
There are 3 use cases for CFRA:
· PDCCH order from gNB when DL data arrival;
· Request by RRC upon synchronous reconfiguration (e.g. handover);
· CFRA-BFR.
PDCCH order
The gNB can send PDCCH order to initiate CFRA when DL data arrived and TAT expired. UE should send Msg1 using the dedicated PRACH/preamble and monitor Msg2 within the RAR window.
During this procedure, there is no real requirement of UL transmission although the RAR including UL grant filed. PDCCH order includes UL/SUL indication and SSB indication and there is no UL/SUL selection and SSB selection during the RA procedure triggered by PDCCH order.
If 2-step RACH always has the highest priority, when RSRP is above rsrp-ThresholdSSB-2stepRA, 2-step CBRA will be triggered. It looks strange a PDCCH order triggers a 2-step CBRA and the dedicated preamble/PRACH for CFRA is unused. Meanwhile, gNB will still anticipate the Msg1 on dedicated resource and keep the resources for the specific UE.
PDCCH order should be used in this case at least due to below reasons:
1) The CFRA resource must have higher success probability than 2-step CBRA when the channel condition is good due to the contention free characteristics;
2) gNB can indicate the most suitable dedicated resource for CFRA;
3) There is no requirement of fast UL data transmission.

Proposal 1: UE should initiate RA procedure following PDCCH order without RA type selection.
To perform the proposal 1, we just need to put RA type selection into the branch of “else if the carrier to use for the Random Access procedure is not explicitly signalled” in section 5.1.1.
	[bookmark: _Toc12751535]5.1.1	Random Access procedure initialization
…
When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:
1>	flush the Msg3 buffer;
1>	set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>	set the PREAMBLE_BACKOFF to 0 ms;
1>	if the carrier to use for the Random Access procedure is explicitly signalled:
2>	select the signalled carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the signalled carrier.
1>	else if the carrier to use for the Random Access procedure is not explicitly signalled; and
…



Proposal 2: Put RA type selection into the branch of “else if the carrier to use for the Random Access procedure is not explicitly signalled” in section 5.1.1 of 38.321.

Handover
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Same as above analysis, UE should trigger 2-step RACH when RSRP is above rsrp-ThresholdSSB-2stepRA although gNB allocates contention free Msg1 resource.
Comparing 2-step CBRA and CFRA when the channel condition is good enough:
· CFRA has the higher success probability when the channel condition is good due to its contention free characteristics;
· 2-step CBRA can transmit UL data faster if the contention resolution can be completed quickly. Note the success probability of 2-step CBRA depends on several factors: channel condition, collision probability of preamble, collision probability of PUSCH, etc.
The gNB can trigger CFRA or CBRA in handover command. Generally speaking, if gNB prefers to use the 2-step CBRA (such as in the condition of low RACH load), it can trigger CBRA in the handover command directly. If gNB allocates CFRA resource for the UE, it does likely consider the RACH load and collision probability and then prefer CFRA.
There are two options in this case:
· Option 1: UE performs CFRA indicated by gNB in the handover command without RA type selection
In option 1, it is possible that UE switches to 4-step CBRA when all RSRPs of dedicated SSBs are lower than rsrp-ThresholdSSB provided in rach-ConfigDedicated.
· Option 2: Selection between CFRA and 2-step RACH via another threshold during the initialization stage
Set another threshold or reuse the rsrp-ThresholdSSB provided in rach-ConfigDedicated during the RACH initialization procedure. Then there are two thresholds for RA type selection: one for CFRA and 2-step CBRA; one for 2-step CBRA and 4-step CBRA.
· if the RSRP of the downlink pathloss reference is above rsrp-ThresholdSSB-(CFRA), perform RACH according to the parameters provided by rach-ConfigDedicated;
· if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-(CFRA) but above rsrp-ThresholdSSB-2stepRA, perform 2-step CBRA;
· Otherwise, perform 4-step CBRA.
Proposal 3: When gNB allocates CFRA resource in HO command, UE should perform CFRA when the RSRPs of the dedicated SSBs/CSI-RSs are good enough.
Proposal 3a: If proposal 3 can be agreed, further discuss the solutions between option 1 (following Rel-15 RACH procedure and no RA type (2-step/4-step) selection), and option 2 (setting 2 threshold for CFRA selection and 2-step RACH selection separately).

In RAN#85, 2-step CFRA was introduced in the 2-step RACH WID. 2-step CFRA should have the highest priority when configured.
There are two options for RA type selection when 2-step CFRA is introduced.
· Option 1: 2-step RACH is applied anyway and it is possible to switch between 2-step CFRA and 2-step CBRA according to the RSRPs of dedicated SSBs configured for 2-step CFRA.
· Option 2: perform 2-step/4-step selection first, so if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-2stepRach at the initialization stage, 2-step CFRA cannot be applied even if the channel quality is improved during later RACH attempts.
Similar to above discussion, since gNB configured 2-step CFRA resource, it should be applied as possible, so we suggest 2-step RACH should be used without RA type selection in initialization stage when 2-step CFRA is configured.
Proposal 4: when 2-step CFRA is configured, 2-step RACH should be used without RA type selection during the RACH initialization stage.

CFRA-BFR
In CFRA-BFR, although the dedicated PRACH /preamble are used, the gNB cannot know the accurate time of Msg1 transmission.
In Rel-15, CFRA-BFR is a complete solution and gNB can indicate usable TCI configuration as long as the dedicated Msg1 is received. If UE switches to CBRA, gNB cannot know the RACH cause is BFR directly. In Rel-16, we are discussing the content of msgA for CBRA-BFR. If BFR indication can be included in msgA of 2-step CBRA, 2-step CBRA is much better than 4-step CBRA in Rel-15.
2-step CFRA is not decided currently. So we can keep the RA type selection for BFR as that in the running CR and update it when needed.
Proposal 5: We can keep the RA type selection for BFR as that in the running CR and update it when needed.
Conclusion
This contribution discusses RA type selection considering CFRA and provides below proposals.
Proposal 1: UE should initiate RA procedure following PDCCH order without RA type selection.
Proposal 2: Put RA type selection into the branch of “else if the carrier to use for the Random Access procedure is not explicitly signalled” in section 5.1.1 of 38.321.
Proposal 3: When gNB allocates CFRA resource in HO command, UE should perform CFRA when the RSRPs of the dedicated SSBs/CSI-RSs are good enough.
Proposal 3a: If proposal 3 can be agreed, further discuss the solutions between option 1 (following Rel-15 RACH procedure and no RA type (2-step/4-step) selection), and option 2 (setting 2 threshold for CFRA selection and 2-step RACH selection separately).
Proposal 4: when 2-step CFRA is configured, 2-step RACH should be used without RA type selection during the RACH initialization stage.
Proposal 5: We can keep the RA type selection for BFR as that in the running CR and update it when needed.
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