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1. Introduction
RAN2 made the following agreements during the online session:

1) Sending fallback RAR and format in 2-step RACH
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. Upon failure of fallback (i.e. msg3 transmission failure or contention resolution failure after msg3) the UE re-does 2-step/4-step RACH selection [CB 525]. 

2) CFRA aspects

RACH less HO
Agreements
1	We will not work on RACHless HO any further in Rel16 (Can be revisited if CFRA is not agreed to be part of 2 Step RACH in Rel-16)

2-step RACH CFRA aspects
R2-1911402	Dedicated preamble support in 2-step RACH	Fujitsu, Qualcomm Incorporated, OPPO	discussion	Rel-16	NR_2step_RACH
-	Ericsson thinks that if we do it, it shouldn’t be high priority.  Qualcomm hopes that we find an alternative to RACH-less. 
[CB 525 on CFRA]

This discussion will be used capture company views on both the above points. 
2. Fallback failure
Firstly, as has been clarified during the online discussion, the fallback failure should really be a rare case because this only happens if:
· PRACH is received successfully and PUSCH is not received and
· msgB triggering the fallback is received and
· msg3 and any HARQ retransmissions of msg3 are not successful

Further we also made the agreement that upon “N” successive msgA failures, UE can be configured to go back to msg1. 

Given the above, the following observation can be made:

Observation 1: the case of msg3 failure per above is a corner case and even if the UE selects msgA after fallback failure, anyway, after “N” failures of msgA, the RA type will be switched back to 4-step RACH. 

First companies are invited to comment on the above observation. 

Q1: Do you agree with the above observation?
	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Nokia
	No
	Not really a corner case as it happens whenever the load is high, i.e. PUSCH is congested and preamble collides

	Qualcomm
	Yes
	If UE selects msgA after fallback failure, and based on today’s agreements, after transmitting the msgA 'N' times, UE should fallback to 4 step RACH procedure

	CATT
	Yes
	

	LG
	Yes
	

	Intel
	Yes
	

	Samsung
	Yes
	

	Xiaomi
	Yes
	



Observation: Except one company, everyone agree this is a corner case
Based on the above (especially if companies are in agreement with the above), then the question is whether we need the UE to re-execute the RA type selection criterion. Or the alternative is for the UE to simply stick with msgA and rely on the switching back to 4-step after “N” retries which is now agreed. 

So, companies are invited to answer the following question. 
Q2: Based on the above, do you still think we need the requirement that UE shall re-execute the RACH selection criterion or can the UE simply stick to msgA retransmission?

	Company
	Re-execute / stay-with-msgA
	Comments

	ZTE
	stay-with-msgA
	Given that this is a corner case, we don’t really need to have complex mechanism and so, we prefer to have a common solution for the fallback failure and MsgB reception failure. i.e. The UE should stick to MsgA retransmission before the counter of failure reaches N.

	Nokia
	No re-execute. 
	No need to re-execute per previous agreement. No strong opinion about retry msgA or msg1. Retry N times does not seem to be good when it’s overloaded. Redirect the UE to 4 step for overload control should be designed if go for msgA for this case.

	Qualcomm
	stay-with-msgA
	One single failure does not necessarily imply the PRACH load is overloaded. Channel quality does not change faster than one RACH attempt, it is not necessary to check selection criteria again after each attempt. We already have the solution on the msgB reception failure. Then retransmitting msgA before the counter reaching maximum number N is simpler.

	CATT
	Re-does selection is simplest way
	We tend to agree with ZTE that this is not a case that needs a lot of optimization. so as commented we would like to have some straightforward way, e.g., 
Upon failure of fallback (i.e. msg3 transmission failure or contention resolution failure after msg3) the UE re-does 2-step/4-step RACH selection
As per what is recorded in minutes. We are not sure if there is any issue with such way.

	LG
	stay-with-msgA
	We prefer a common solution.

	Intel
	No re-execute and retry Msg1
	We also don’t think that there is a need to re-execute the RACH type selection. As on whether to retry MsgA or Msg1, we prefer to retry on Msg1 since the 4-step RACH procedure is being started.

	Samsung
	Stay-with-msgA
	Selection between 2 step and 4 step RACH based on signal threshold criteria is performed only during initialization.

	Xiaomi
	Stay-with-msgA
	




Observation 2: Majority view is not to reexecute the RA selection criterion.
Observation 3: Majority companies also think that we can stick with msgA retransmission
Proposal 1 : No need to reexecute RA selection criteria upon fallback failure (i.e if reception of msg3 fails)
Proposal 2: Discuss and decide either to go with msgA (majority view) or go to msg1

3. Support of CFRA
In this section we discuss the support of CFRA for 2-step RACH. 
Based on the online and offline discussion, it is clear that there is significant interest in supporting CFRA for 2-step RACH. However, the concern seems to be about impact to RAN2. So, in this section we focus on gathering company feedback on identifying all the RAN2 impacts if we support 2-step RACH. 

Firstly, as explained in R2-1911402, the main goal here is to support the dedicated preamble (whether the corresponding PUSCH resource is contention based or not is not relevant to this discussion since this is related to the mapping between PO and RO and is already part of the current 2-step RACH design). 	Comment by samsung: 2 step CFRA with only dedicated preamble is not really useful if PUSCH resource is contention based. The main advantage of 2 step CFRA over legacy CFRA is transmission of MAC PDU in PUSCH resource. Contention free PUSCH resource is needed and should be supported if we support 2 step CFRA.

Note that based on current design of PO and RO mapping which will be signaled in 2 step RACH configuration UE will know only about the PUSCH resource which is common for all UEs.

Then, CFRA may be applicable for the following scenarios currently: 
Scenario 1: CFRA triggered for reconfiguration with sync
Scenario 2: CFRA triggered for beam failure recovery
Scenario 3: CFRA triggered by PDCCH order on SpCell
Scenario 4: CFRA triggered by PDCCH order on SCell


Q1: So, the first question is if we support 2-step RACH, is the intention to cover all the above scenarios?

	Company
	Supported scenarios
	Comments

	ZTE
	1&2 
	Scenarios 1&2 shall be supported in Rel-16. For the PDCCH order triggered 2-step RACH, since the intention of the PDCCH order is to retrieve the UL synchronization in case of DL data arrival, no data packet or BSR can be transmitted on the payload of MsgA, thus we think the scenario 3&4 can be down prioritized. 

	Nokia
	1 if needed
	Can live without for Rel-15.

	Qualcomm
	1&2
	We do see the benefit on scenario 1 & 2.

	LG
	1
	

	Intel
	At least for 1
	

	Samsung
	 1
	2 step CFRA is not essential for any of the scenraios. However if we agree to support, it is sufficient to support only for scenario 1.

	Xiaomi
	1&2
	



Proposal 1: RAN2 agrees that supporting scenario 1 is desirable (i.e. CFRA triggered for reconfiguration with sync)

Proposal 2: Discuss if others scenarios are needed (can be offline) 

Then the second question is to collect views on all RAN2 impacts. Based on the input to this meeting we have identified the following aspects. Please add any other open issue and express your view on how to resolve this. 

Q2: what are the additional issues to solve if RAN2 were to define CFRA for 2-step RACH
	#
	Open issues for 2-step RACH CFRA
	Company views on how to resolve this and (can comment on additional RAN2 work etc)

	1
	Is C-RNTI needed in msgA for CFRA?
Currently, MSGA carries C-RNTI in 3 bytes (1-byte MAC subheader and 2-bytes MAC CE) in connected mode. If dedicated preamble is used, then it seems C-RNTI is not needed.
		Company
	Comments on this aspect

	ZTE
	We agree the C-RNTI is not needed in MsgA for the case of CFRA. However, considering the C-RNTI is needed in CBRA, if we specify that the C-RNTI shall not be included in the MsgA for CFRA, then MAC PDU regeneration is always needed in case of switching between CFRA and CBRA. Therefore, to save the complexity and avoid the regeneration of MAC PDU, we think the C-RNTI can still be included in the MsgA for CFRA.

	Qualcomm
	C-RNTI can be included in the msgA for CFRA, because PUSCH payload may be shared, not dedicated.

	LG
	Similar to NR, the RAR format is the same to have a common design regardless of whether CBRA or CFRA is triggered. The same principle can be applied to 2-step RACH. Therefore, MsgA for CFRA should include C-RNTI.

	Samsung
	C-RNTI MAC CE is not necessary. Irrespective of whether C-RNTI is included or not in MsgA, there is no impact to RAR format.

	Xiaomi
	C-RNTI can be included in the MsgA for CFRA

	
	




	2
	Is fallback procedure (i.e. reception of falbbackRAR) nneeded? 
If preamble is contention free, even if the network correctly receives preamble and the payload is lost, it seems there is no need to support fallback operation because the network can continue scheduling based on the knowledge of the UE’s C-RNTI (associated with the dedicated preamble)
		Company
	Comments on this aspect

	ZTE
	In 2-step CFRA, considering the NW can identify the UE by the preamble received, and the PDCCH addressed to C-RNTI can always be used to schedule the UE, even if the PUSCH of MsgA cannot be decoded successfully, we think the reception of fallback RAR is not needed in 2-step CFRA.

	Qualcomm
	No need an extra fallback, it is then a CFRA case.

	LG
	As mentioned above, the fallback procedure is required for 2step CFRA.

	Intel
	It will fallback to legacy CFRA

	Samsung
	There is no fallback. Fallback to legacy CFRA is useless as this will lead to transmission of dedicated preamble which is already received by gNB during 2 step CFRA. We also do not see a need to configure both 2 step and legacy CFRA concurrently to UE.

	Xiaomi
	Not needed




	3
	Necessity of supporting backoff?
Currently, the UE has to listen to both C-RNTI search space as well as RA-RNTI search space for the backoff operation. If dedicated preamble is used, then it seems backoff operation is not needed (like legacy CFRA, where backoff is also not supported).
		Company
	Comments on this aspect

	ZTE
	In 2-step CFRA, considering the preamble is allocated specifically for one UE, no collision will occur in the reception of preamble, thus the backoff operation is not needed. 

	Qualcomm
	No need for backoff.

	LG
	Similar to NR, the backoff operation is not required for 2-step CFRA. 

	Intel
	Stay with legacy behavior

	Samsung
	No need for backoff

	Xiaomi
	There is no collision of the reception of preamble, therefore the backoff operation is not needed




	4
	Necessity to support switching from 2-step CFRA to CBRA?
Do we support switch to CBRA from CFRA like legacy case and if so, does this switch mean we go to 2-step CBRA or 4-step CBRA (or does the UE need to execute RA type selection at the point of switching from CFRA to CBRA)?
		Company
	Comments on this aspect

	ZTE
	Similar as 4-step CFRA, considering the NW is allowed to configure the CFRA resources only for the selected SSB/CSI-RS, the switching between CFRA and CBRA should be allowed in case no suitable SSB/CSI-RS can be identified for 2-step CFRA.

	Qualcomm
	Should support. UE can fallback to CBRA based on the legacy CFRA vs CBRA criteria. Whether to perform 2-step or 4-step CBRA can be based on 2-/4- step selection criteria.

	Samsung
	Same view as ZTE. 2/4 step signal threshold based selection critertia is not needed.

	Xiaomi
	There is no collision of the reception of preamble, therefore the backoff operation is not needed

	
	

	
	




	5
	If we support PDCCH order with 2-step CFRA, where should the UE receive the msgB?
it should be determined on which cell the response should be received? on SpCell or on the SCell where the MsgA is transmitted.
[bookmark: _GoBack]
		Company
	Comments on this aspect

	ZTE
	For the PDCCH triggered CFRA on SCell, since the response of MsgA will be scheduled by PDCCH addressed to C-RNTI, similar as BFR procedure, we think UE should monitor the response on the SCell where the MsgA is transmitted.

	Qualcomm
	No need to support PDCCH order with 2-step CFRA, unless use case with clear benefits is justified.

	Samsung
	No need to support. However if we support, we follow legacy behavior that is UE monitor response on SpCell.

	
	

	
	

	
	




	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Observation 1: There are impacts to RAN2 to support CFRA but no show stoppers
Observation 2: Companies seem to think that support of dedicated PUSCH should be preferred option if dedicated preamble is supported (i.e. no need to support contention based PUSH in combination with dedicated preamble)
Proposal 3: Continue the discussion of the details offline (e.g. email or next meeting)
Proposal 4: Send an LS to RAN plenary to indicate that from RAN2 perspective CFRA (dedicated preamble and dedicated PUSCH) for 2-step RACH can be supported. 

4. Conclusions and proposals
- Fallback failure
Observation 1: Except one company, everyone agree this is a corner case
Observation 2: Majority view is not to reexecute the RA selection criterion.
Observation 3: Majority companies also think that we can stick with msgA retransmission
Proposal 1 : No need to reexecute RA selection criteria upon fallback failure (i.e if reception of msg3 fails)
Proposal 2: Discuss and decide either to go with msgA (majority view) or go to msg1

- CFRA support
Proposal 3: RAN2 agrees that supporting scenario 1 is desirable (i.e. CFRA triggered for reconfiguration with sync)
Proposal 4: Discuss if others scenarios are needed (can be offline) 
Observation 4: There are impacts to RAN2 to support CFRA but no show stoppers
Observation 5: Companies seem to think that support of dedicated PUSCH should be preferred option if dedicated preamble is supported (i.e. no need to support contention based PUSH in combination with dedicated preamble)
Proposal 5: Continue the discussion of the details offline (e.g. email or next meeting)
Proposal 6: Send an LS to RAN plenary to indicate that from RAN2 perspective CFRA (dedicated preamble and dedicated PUSCH) for 2-step RACH can be supported. 
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