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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN#85, the scope of 2-step RACH WID is extended to include CFRA [1] as lower priority.
	2-step RACH [RAN1, RAN2]
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.
· 2-step RACH is applicable to any cell size supported in Rel-15 NR;
· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state
· Specify contention-based 2-step RACH procedure (RAN2)
· Specify contention-free 2-step RACH procedure (dedicated preamble and dedicated PUSCH) for handover (RAN2)
· RAN1 work addresses only CBRA (i.e. not considering CFRA) 
…
· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except (this includes triggers for SI Request and BFR which are up toas agreed by RAN2) discussion
· No new triggers for 2 step RACH
· Contention-free 2 step RACH is only supported for the handover case
…
Note 3: The work on contention-free 2-step RACH procedure is of lower priority and should be pursued in RAN2 only if there is time. 



Although [2] discussed 2-step CFRA procedure in last meeting, there are some more issues need to be considered. This contribution tries to list the open issues of 2-step CFRA for further study of 2-step CFRA.
Discussion
To perform 2-step CFRA, we need to consider all aspects of CFRA addressed in NR Rel-15 as well as some issues discussed in 2-step CBRA.
Issue 1: configuration of 2-step CFRA
RAN1 is discussing the configuration of 2-step CBRA on below aspects:
· Confirm the working assumption that both one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit (PRU) are supported;
· Per msgA PUSCH configuration: both option 1 (separate configuration) and option 2 (relative location) are considered;
· Shared and separate ROs for 4-step and 2-step RACH;
· etc
When considering 2-step CFRA, more branches arise, such as:
1) Whether separate PUSCH resources can be configured for 2-step CFRA?
2) Whether 2-step CFRA can be used in the case that multiple preambles in one RO are mapped to 1 PUSCH?
3) If 2) is yes, how to indicate it?
4) The valid time of the 2-step CFRA resource.

Issue 2: selection among 4-step RACH, 2-step CFRA and 2-step CBRA
Currently, we agreed to select RA type before beam selection and the selected RA type will not change during the RA procedure.
While introducing 2-step CFRA, UE needs to select RA type among 4-step RACH, 2-step CBRA and 2-step CFRA. Not sure if gNB can configure both Rel-15 CFRA and 2-step CFRA. If can, the alternatives will be more complex.
We need to discuss at least below aspects:
1) Should we decide Rel-15/Rel-16 mechanism first or CB/CF first?
2) If Rel-16 mechanism is selected, how should the UE select between 2-step CFRA and 2-step CBRA?
3) Can the UE reselect between 2-step CFRA and 2-step CBRA on each RACH attempt? We think the answer is yes because it is aligned with current RACH procedure for handover.

Issue 3: PUSCH of msgA transmission
There are two sub-issues need to be considered.
1) RNTI for PUSCH: in 2-step CFRA, the RNTI for PUSCH can be same as 2-step CBRA (such as RA-RNTI or msgB RNTI [3]); or C-RNTI (same as UL transmission scheduled by PDCCH with C-RNTI).
2) Contents in PUSCH: In handover case, the RRC message RRCReconfigurationComplete can be included in the PUSCH. We need to discuss if C-RNTI MAC CE should be included. And if other information such as BSR, PHR should be included when evaluate the expected size of PUSCH resource.

Issue 4: msgB in 2-step CFRA
The content and RNTI are still need to be discussed for msgB transmission. There are still two options. 1) Following the procedure of 2-step CBRA, msgB should be TAC MAC CE scheduled by PDCCH with C-RNTI. 2) Following the procedure of normal CFRA, msgB should be Msg2 MAC RAR scheduled by PDCCH with RA-RNTI.

Issue 5: fallback mechanism
If only preamble is received correctly, the response of gNB should be discussed at least between: 1) TAC command scheduled by PDCCH with C-RNTI, plus UL grant for msgA retransmission scheduled by another PDCCH with C-RNTI; 2) msg2 RAR including TAC and UL grant scheduled by PDCCH with RA-RNTI.

Issue 6: CFRA and CBRA switching
Since we agreed no RAN1 impact, we cannot assume the performance of preamble and PUSCH in 2-step CFRA are different to those in 2-step CBRA. Then the basic mechanism in NR Rel-15 that CBRA/CFRA need to be reselected at every RACH attempt according to RSRP should be adopted. So the most suitable beam can be used at every RACH attempt.
Then we need to discuss:
1) Backoff mechanism considering CFRA and CBRA switching;
2) The alignment of PUSCH sizes in 2-step CFRA and 2-step CBRA;
3) The applied parameters such as preambleTransMax.

Proposal: RAN2 discuss 2-step CFRA considering above open issues.
Issue 1: configuration of 2-step CFRA
Issue 2: selection among 4-step RACH, 2-step CFRA and 2-step CBRA
Issue 3: PUSCH of msgA transmission
Issue 4: msgB in 2-step CFRA
Issue 5: fallback mechanism
Issue 6: CFRA and CBRA switching
Conclusion
This contribution just lists the open issues of 2-step CFRA and suggests RAN2 to discuss 2-step CFRA based on them.
Proposal: RAN2 discuss 2-step CFRA considering above open issues.
Issue 1: configuration of 2-step CFRA
Issue 2: selection among 4-step RACH, 2-step CFRA and 2-step CBRA
Issue 3: PUSCH of msgA transmission
Issue 4: msgB in 2-step CFRA
Issue 5: fallback mechanism
Issue 6: CFRA and CBRA switching
Reference
[1]. [bookmark: _Ref20409261]RP-192330, Revised work item proposal: 2-step RACH for NR
[2]. [bookmark: _Ref20487200]R2-1911402, Dedicated preamble support in 2-step RACH, Fujitsu, Qualcomm Incorporated, OPPO
[3]. [bookmark: _Ref20227079][107#67][NR/2-step RACH] Running CR for 38.321 (ZTE)


3
R2-1912226
