

Page 1

[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #109 electronic 	R2-2001032
24th February – 6th March 2020	

Agenda item:	6.13.4
Source:	Qualcomm Incorporated
Title:	Remaining issues on 2-step CFRA
[bookmark: _Hlk506366071]WID/SID:	NR_2step_RACH-Core – Release 16
Document for:	Discussion and Decision
Introduction
In RAN2 #108 meeting, RAN2 has made several agreements regarding 2-step CFRA.
Agreements for HO 2-step RA:
1 2-step CFRA and 4-step CFRA cannot be configured simultaneously for a BWP
2 For HO 2-step CFRA, the UE will monitor the PDCCH of the target cell for the response from the gNB identified by the C-RNTI while the msgB-ResponseWindow is running. The RA procedure is considered successful upon reception of a transmission addressed to the C-RNTI containing at least the 12 bit TAC MAC CE.
3 Rebuilding is NOT supported: This means the CFRA payload size matches one of the payload sizes for CBRA and UE includes C-RNTI in MSGA for CFRA
4 In case of 2-step CFRA, once MSGA is transmitted the UE monitors MSGB-RNTI (in addition to C-RNTI – i.e. same as CBRA)
5 The initial RA type is always determined to be 2-step RA if 2-step CFRA is configured in HO
6 Similar to 4-step RA, the UE then searches for a suitable CFRA beam with configured 2-step CFRA resources 
7 RAN2 assumes that SSB and CSI-RS based 2-step CFRA can be supported.  We assume that if there are RAN1 impact then CSI-RS configuration will not be supported.    
8 The PUSCH resource for 2-step CFRA associated with the dedicated preamble will be configured to the UE via dedicated signalling (i.e. will not be included in SIB1).  FFS how and when the PUSCH resources is releases
9 2-step CFRA is configured only on BWP where 2-step CBRA is configured 

During email discussion on MAC running CR of 2-step RACH, there are still remaining issues on contention-free 2-step RACH. In this paper, we would like to discuss and provide our views about the remaining issues on the 2-step CFRA.
Discussion
[bookmark: _Hlk7450728]Fallback and switch procedure for 2-step CFRA
In RAN2 #108 meeting, the 2-step CFRA has been discussed and several agreements were made. The 2-step CFRA fallback procedure as well as switching to 4-step CBRA procedure seems to haven’t been confirmed.
In 2-step CBRA, UE can perform msgA retransmission when UE considers msgA transmission unsuccessful. When msgA is retransmitted, UE can retransmit the (re)selected preamble and the msgA payload until the random access response can be successfully received. A termination condition of 2-step CBRA attempts is considered and UE can switch to 4-step CBRA if UE still cannot receive the response even after number of times msgA retransmission. 
In 2-step CFRA, UE monitors the PDCCH of the target cell for the response from the gNB identified by the C-RNTI. If the PDCCH addressed by C-RNTI is not received, the 2-step CFRA UE should have chance to retransmit msgA to reattempt 2-step CFRA. And then the 2-step CBRA behavior can be inherited in the 2-step CFRA. The 2-step CFRA UE should switch to 4-step CBRA if 2-step CFRA UE retransmits msgA with ‘N’ times.
It should be noted that if 2-step CFRA UE is allowed to switch to transmitting preamble from msg1 of 4-step CBRA, the 4-step CBRA resource should be already configured in this BWP. Otherwise, the 2-step CFRA UE should not switch to 4-step CBRA.
Proposal 1: The 2-step CFRA UE should switch to 4-step CBRA if 2-step CFRA UE retransmits msgA with ‘N’ times and 4-step CBRA resource is configured in the same BWP.
In RAN2 #108 meeting, RAN2 has agreed that UE should monitor the msgB-RNTI in addition to C-RNTI once msgA is transmitted. Then UE should expect to receive fallbackRAR if gNB can only successfully decode the preamble but is failed on receiving msgA payload. Like 2-step CBRA, the 2-step CFRA UE should perform msgA payload retransmission based on the received grant resources from fallbackRAR. The following procedure is similar to 2-step CBRA.
Proposal 2: Like 2-step CBRA, 2-step CFRA UE should perform msgA payload retransmission based on the received UL grant when UE receives fallbackRAR.

Preamble grouping configuration for 2-step CFRA
During email discussion, one open issue has been pointed out that how to select the preamble group for the attempt for contention-based RACH transmission when it happens just after switching from 2-step CFRA, since no preamble grouping configuration is for the msgA transmission of 2-step CFRA. 
There are two possible scenarios (1) no qualified beam for 2-step CFRA then UE performs 2-step CBRA; (2) 2-step CFRA switching to 4-step CBRA after failed ‘N’ times attempt on 2-step CFRA. For the first scenario, the existing preamble grouping selection rule can already handle it, since it is the first time of msgA transmission from 2-step CBRA. For the second scenario, when UE switches to 4-step CBRA after number of 2-step CFRA attempts, UE should perform preamble group selection formula according to 4-step CBRA rules if there is no preamble grouping configuration for 2-step CFRA.
Since RAN2 has agreed that the msgA rebuilding is not supported, the msgA payload transmitted in 2-step CFRA should match with the msgA payload size transmitted in CBRA. Therefore, the selected preamble group in the CBRA should be the same as the preamble group for 2-step CFRA if it is configured. The simplest solution is to use the same preamble group selection rule for both CFRA and CBRA. Once UE determines the preamble group to transmit msgA when performing 2-step CFRA, it is not needed to reselect the preamble group again even the pathloss or radio environment is changed when switching to CBRA. Otherwise, the preamble group may be changed to a different one and msgA rebuilding may happen which contradicts the previous RAN2 agreement.
[bookmark: _GoBack]Regarding the network directly configuring preamble group for 2-step CFRA scheme, since network does not know the UE potential data to be transmitted from msgA, it is not proper to configure the preamble group directly by network. The configured preamble group may not be suitable for UE to transmit the potential data and switch to CBRA.
Proposal 3: When 2-step CFRA is configured and if UE needs to select a preamble group, the existing preamble group selection rule should be applied. The preamble group is not reselected if 2-step CFRA UE switch to CBRA.

CSI-RS based 2-step CFRA
Till now RAN1 only discussed and made agreements with regarding to the PRACH resource selection for contention-based 2-step RACH based on SSB. So far, RAN1 has not discussed the RSRP threshold for CSI-RS. Given the RAN Plenary guidance, the 2-step CFRA should not have RAN1 impact. Hence, the CSI-RS based 2-step CFRA cannot be supported.
Proposal 4: The CSI-RS based 2-step CFRA is not supported. 

Conclusion
We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: The 2-step CFRA UE should switch to 4-step CBRA if 2-step CFRA UE retransmits msgA with ‘N’ times and 4-step CBRA resource is configured in the same BWP.
Proposal 2: Like 2-step CBRA, 2-step CFRA UE should perform msgA payload retransmission based on the received UL grant when UE receives fallbackRAR.
Proposal 3: When 2-step CFRA is configured and if UE needs to select a preamble group, the existing preamble group selection rule should be applied. The preamble group is not reselected if 2-step CFRA UE switch to CBRA.
Proposal 4: The CSI-RS based 2-step CFRA is not supported. 
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