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1	Introduction
This document captures the views by companies on the following offline discussion issues:
Discuss - Support configuration where fallback from 2-step RA to 4-step RA after ‘N’ retries over 2-step RACH is only allowed for one of the preamble groups A or B in 2-step RA
Discuss rebuilding 
Discuss need to UE specific RNTI for scheduling msgB 

[CB Offline discussion 502 ]

2	Discussion
2.1	Fallback and preamble groups
The following agreements were made about preamble groups in 2-step RACH and fallback:
Agreements:
1. Introduce preambles group A and B for 2-step RACH.
2. Apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. For the purpose of data threshold, ra-MsgASizeGroupA parameter can be introduced.  
3. Support configuration where fallback from 2-step RA to 4-step RA is not allowed

Given that the 2-step RACH was designed to support low latency as well as possibly be able to carry some small UP data already along with the MsgA, it seems to be a meaningful restriction in case the UL grant sizes for preamble groups A and B for both 2-step RACH and 4-step RACH need to be coordinated – meaning in practice 56 bits and 72 bits for group A and B, respectively, to allow maximum coverage within a cell with 4-step RA. Furthermore, as the RSRP threshold is applied for selecting the 2-step RACH, it already can be used to enable higher payload sizes to be used in MsgA transmission of 2-step RA than used in the corresponding Msg3 transmission of 4-step RA – per NW configuration.
Hence, it seems desirable to be able to configure different TB sizes for preamble groups A and B to be used for 2-step RACH different from the TB sizes for preamble groups A and B used in 4-step RACH. For instance, in case 56 bits and 72 bits are used for preamble groups A and B in 4-step RACH, respectively, NW could use 72 bits and 100 bits for preamble groups A and B in 2-step RACH.
Question 1: Do companies agree to support network configuration where TB sizes offered for 2-step RACH preamble groups are different from those of 4-step RACH preamble groups?
	Company
	Yes/No
	Comments

	ZTE
	No
	We think it is enough for now to mainly focus on the existing CCCH sizes for both IDLE and CONNECTED states. This simplifies the design and avoids additional rules for the “Switch to 4-step RA after N” scenario that is discussed below. 
Then the network shall ensure that the preamble group sizes are set consistently between 2-step and 4-step RACH. This also avoids the need for rebuilding for CBRA which may be necessary if we allow different sizes.   

	Xiaomi
	No
	

	Nokia, Nokia Shanghai Bell
	Yes
	This flexibility should be there for the NW to make the 2-step RACH more useful in different scenarios. Besides, it seems reasonable the 4-step might have only preambles group A configured while the 2-step RACH had both preambles group A and B.

	CATT
	No
	We do not see a strong need to have different values for 2-step and 4-step. When we agreed on threshold-based rach type selection, there was argument that the link performance might be different, but then what is the point of adding more bits to 2-step?

	DCM
	Yes
	Given the support for question 2, NW can configure the same TB size for the groups bw 2-step and 4-step RACH, we think it is beneficial to provide NW this flexibility .

	Apple
	No
	The TB size should be same for both 2-step and 4-step RACH. Otherwise, when UE fallbacks from 2-step to 4-step RACH after N times failure, Msg3-TBSize will be different MsgA-TBSize. 

	SONY
	No
	

	Spreadtrum
	No
	No requirements is foreseeable. We should not make it unreasonable complex.

	vivo
	No
	Considering that the 2-step RACH procedure is originally introduced to relieve LBT impacts, we think the data size corresponding to the preamble groups of 2-step RACH is the same as that of 4-step RACH. In this sense, a proper network implementation is to use the same configuration for both 2-step and 4-step RACH.

	Intel
	No
	Even though we see some benefits to allow for flexibility of configuring the different TB Sizes for 2-step and 4-step RACH (e.g. for SR), we think it will be sufficient not to support this for this release.   

	LG
	No
	There is no reason to have different values between 2-step RA and 4-step RA, considering 2-step RA is triggered by the same events as 4-step RA.

	Qualcomm
	No
	We don’t see the use case to have different values for 2-step RACH preamble groups and 4-step. Network should configure the value consistently.

	Samsung
	No
	We have only discussed to include Msg3 contents in MsgA payload. So there is no need to have different values for 2 step and 4 step.

	MediaTek
	No
	Agree with ZTE

	InterDigital
	Yes
	it's beneficial and future-proof to give the network flexibility to define preamble group sizes for 2-step RA.

	OPPO
	No
	Share similar view with ZTE and CATT.

	Ericsson
	Yes
	We belive there are more scenarious that benefit from a possibility to configure different sizes. 

	Huawei, HiSilicon
	No
	Same configuration can be helpful for the fallback case

	Convida
	Yes
	Agree with the view from N okia



For question 1, the following summary of company views can be obtained on whether companies agree to support network configuration where TB sizes offered for 2-step RACH preamble groups are different from those of 4-step RACH preamble groups:
· Yes: 5 compnies
· No: 14 companies
Naturally, the NW could also use the same TB sizes for both 2-step RACH and 4-step RACH preamble groups A and B in which case the fallback would be always possible. It seems good to confirm this also.
Question 2: Do companies agree to support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups?
	Company
	Yes/No
	Comments

	ZTE
	Yes
	And we think this option is enough.  
Also, in this case, switching to 4-step RACH will always be possible after N failures of MSGA (if the UE is configured to switch). i.e. no additional conditions about the payload sizes and preamble groups need to be checked by the UE before switching. 

	Xiaomi
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	CATT
	Yes
	

	DCM
	Yes
	

	Apple
	Yes
	

	SONY
	Yes
	

	Spreadtrum
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Qualcomm
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	Yes
	

	OPPO
	Yes
	

	Ericsson
	Yes
	

	Huawei
	Yes
	

	Convida
	Yes
	



[bookmark: _Hlk22262994]For question 2, all the companies agree to support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups.
Proposal 1: Support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups.
2.2	Rebuilding
Rebuilding was expressed online for possible solution in case UE falls back using 4-step RACH after ‘N’ reattempts over 2-step RACH and NW issues a Msg3 grant in Msg2 RAR with TB size different from the TB size used for MsgA transmission in the 2-step RA. The following agreement was made for the fallbackRAR which schedules the Msg3 transmission in response to NW detecting only the preamble part of the MsgA:
Agreements 
1. 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).

Considering such agreement was made for fallbackRAR, it seems natural to be assumed as baseline solution also for the case of fallback from 2-step RACH to 4-step RACH after ‘N’ reattempts with 2-step RA – as long as this can be ensured by the network.
Question 3: Do companies agree that the above agreement is also applicable for switching from 2-step RACH to 4-step RACH after ‘N’ attempts, ie., the TB size offered in UL grant in the Msg2/RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behaviour is not defined?
	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Xiaomi
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	CATT
	Yes
	

	DCM
	No
	Given current TBS formulation, it is difficult for NW to always assign appropriate PRBs and MCS to ensure the same TB size.

	Apple
	Yes
	

	SONY
	Yes
	

	Spreadtrum
	Yes
	

	vivo
	Yes
	It is up to the UE implementation.

	Intel
	Yes
	

	LG
	Yes
	

	Qualcomm
	Yes
	We have already agreed that it is up to UE implementation.

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	Yes
	

	OPPO
	Yes
	

	Ericsson
	No
	The NW may use a particular TB/msg3 size due to coverage limitations (MCS etc). 

	Huawei, HiSilicon
	No
	This is not a corner/error case and the UE behaviour should be defined. 
The above note is to handle an error case. 

	Convida
	Yes
	



For question 3, the following summary of company views can be obtained on whether companies agree that the above agreement is also applicable for switching from 2-step RACH to 4-step RACH after ‘N’ attempts, ie., the TB size offered in UL grant in the Msg2/RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behaviour is not defined:
· Yes: 16 compnies
· No: 3 companies
It seems that based on the provided views, there is no requirement to support rebuilding either for the case for switching from 2-step RACH to 4-step RACH. Hence, the following is proposed:
Proposal 2: TB size offered in UL grant in the Msg2 RAR in 4-step RACH shall be the same as the TB size offered for payload transmission in MsgA in 2-step RACH; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).
Proposal 3: Rebuilding is not supported.
2.3	UE specific RNTI
The following working assumption was made in RAN2#107:
Agreements:
1. Working assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same msg B (i.e. same MAC PDU).   

The WA was made based on the understanding the RRC message of one UE would usually result to such a big MsgB size there would unlikely be a scenario where RRC messages of multiple Ues would need to be multiplexed within one slot.
On the other hand, a UE specific RNTI for the case of CCCH SDU is included in MsgA was proposed in the following contribution to allow multiplexing of RRC messages of multiple Ues within one slot:
R2-1912679	RNTI design and HARQ aspects for 2-step RA	Ericsson	discussion	Rel-16	NR_2step_RACH-Core
  
The solution proposed would result to reserving half of the whole RNTI space just for this purpose which seems overwhelming as any future extensions would be limited to the first half of the RNTI space. In case the RRC messages of multiple Ues would be needed to be multiplexed within the same slot, it would seem more future proof to allow this within one MsgB. Naturally, there is always the option for the NW to send contention resolution within one MsgB to multiple Ues and schedule RRC messages to these Ues independently with C-RNTI.
Question 4: Should it be possible to multiplex RRC messages of multiple Ues within the same slot?
	Company
	Yes/No
	Comments

	ZTE
	No
	Inclusion of the RRC message in MSGB is itself optional and we think further optimisations for this case are not needed. It is preferable that the RA procedure is terminated quickly by the MSGB (without the RRC message) addressed to all the Ues that initiate RACH (i.e. using a common RNTI) and then all these Ues proceed to the C-RNTI based scheduling for the subsequent messages. 

	Xiaomi
	No
	

	Nokia, Nokia Shanghai Bell
	No
	It seems ok to go with the made Working Assumption.

	CATT
	No
	

	DCM
	No
	

	Apple
	No
	

	SONY
	Yes
	The question is not clear enough, it should say:
Should it be possible to multiplex RRC messages of multiple UEs within the same slot but with different MSBs?

	Spreadtrum
	No
	

	vivo
	Yes
	The network should be able to multiplex RRC messages of multiple UEs into one MAC PDU (e.g. MsgB) in NR-U scenario so that multiple RRC messages can be transmitted via only one successful LBT check.

	Intel
	Yes
	It can be left to network implementation whether to support RRC messages multiplexing of multiple UEs in a MAC PDU, as long as the MAC PDU size is possible for the cell coverage

	LG
	No
	

	Qualcomm
	No
	Multiplex RRC messages includes in multiple UEs causes potential large msgB size, which causes latency when UE decodes the msgB packet. Network have flexibility to schedule the RRC message with UE’s C-RNTI after sending the contention resolution response to the UE.

	Samsung
	Yes
	Upto network implementation

	MediaTek
	
	If the question is on multiplexing multiple RRC messages in one MsgB, then we agree with the working assumption.

If the intention is to limit one RRC message in response to RACH in one slot, then the NW has more freedom than that.

	InterDigital
	No
	Same view as MediaTek

	OPPO
	No
	

	Ericsson
	Yes
	Sending CR msgB and subsequent scheduling in next slot would not constitue as a 2-step procedure delivering the RRC message which does not seem to meet expected improments in the WI goals. It would also impact NR-U in that additional LBT is reqiured. The RRC messages are not multiplexed as erronesly described above but individually scheduled in a slot. This allows for HARQ and small payloads that does not have coverage issues. 

	Huawei, HiSilicon
	No
	

	Convida
	No
	



For question 4, the following summary of company views can be obtained on whether it should be possible to multiplex RRC messages of multiple UEs within the same slot:
· Yes: 5 compnies
· No: 13 companies
· No explicit view: 1 company
Question 5: If the answer to above question 4 is yes, which option should be supported:
· Option 1: Newly designed UE specific RNTI;
· Option 2: Allow multiplexing of RRC messages for multiple UEs within one MsgB.
· Option 3: Use DCI to differentiate MSGB with RRC message and without RRC messages

	Company
	Option 1/2/3
	Comments

	SONY
	Option 3
	RNTI space may be limited, so it is better to use parameters included in the DCI

	vivo
	2
	It is the simplest solution.

	Intel
	2
	

	Samsung
	2
	

	Ericsson
	1
	Option 2 was agreed in RAN2 not to be supported due to large message sized



For question 5, the following summary of company views can be obtained on with which option the multiplexing RRC messages of multiple UEs within the same slot should be supported (if it would be supported):
· Option 1: 1 compny
· Option 2: 3 companies
· Option 3: 1 company
Since there was very limited support to go away from the made working assumption as well as if we would go away from the made working assumption, only 1 company prefers to solve this by a newly defined UE specific RNTI, it could be concluded we don’t seek to support UE specific RNTI for 2-step RACH. Furthermore, the working assumption in the previous meeting should be agreed.
Proposal 4: No UE specific RNTI will be designed for 2-step RACH in case CCCH SDU was included in MsgA.
Proposal 5: Confirm the Working Assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same MsgB (i.e. same MAC PDU).   
3	Conclusion
The following was proposed as outcome from this offline discussion:
Proposal 1: Support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups.
Proposal 2: TB size offered in UL grant in the Msg2 RAR in 4-step RACH shall be the same as the TB size offered for payload transmission in MsgA in 2-step RACH; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).
Proposal 3: Rebuilding is not supported.
Proposal 4: No UE specific RNTI will be designed for 2-step RACH in case CCCH SDU was included in MsgA.
Proposal 5: Confirm the Working Assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same MsgB (i.e. same MAC PDU). 
