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1 Introduction

A work item proposal on 2-step RACH for NR [1] was approved in RAN#82. The work item will address the following objectives (RAN1, RAN2) and some RAN2 related objectives are highlighted as below: 
	· 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)
· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)

· Only reuse the Rel-15 NR PRACH Preambles design. 

· Only reuse the Rel-15 NR PUSCH including Rel-15 DMRS for transmission of payload of msgA)

· No new CP length and no sub-PRB guard subcarrier(s)

Note 1: The above sub-bullet is to ensure that signal structure optimizations for any specific cell size (e.g. cells with RTT larger than Rel-15 PUSCH CP duration) are not pursued.
· Specify the mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS

· PRACH Preamble and PUSCH in a msgA is TDMed

· Specify the supported MCS(s) and time-frequency resource size(s) of PUSCH in msgA

· Consider the msgA payload contents determined by RAN2

· Specify power control of PUSCH of msgA

· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)
· Inclusion of UCI in msgA is not precluded
· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)
· Contention resolution for 2-step RACH (RAN2)
· Design of RNTI for msgB of 2-step RACH (RAN2)
· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)
· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion
· No new triggers for 2 step RACH


In this contribution, we would like to discuss about some general aspects for 2-step RACH including triggers, applied scenarios etc. and give corresponding proposals. 

2 Discussion
2.1 Agreements for 2-step RACH in NR-U
During the NR-U SI, there was some discussion on 2-step RACH and RAN2 had achieved the following agreements related to 2-step RACH.
	Agreements:

1. From RAN2 perspective, the first message in 2-step RACH is a signal to detect the UE and a payload while the second message is for contention resolution for CBRA with a possible payload.

2. As a baseline, all the triggers for 4-step RACH are also applicable to 2-step RACH with the following caveats: 1-) SI request, BFR cases need further study. 2-) How timing advance and grants are obtained for first message should be taken into account.

3. The first message for 2-step RACH will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. RAN1 input will be needed for the payload size.

4. CFRA for 2-step RACH is supported.

5. Contention resolution in 2-step RACH will be done by including a UE identifier in the first message which is echoed in the second message. The type of UE identifier(s) is FFS.

6. Fall-back from 2-step RACH to 4-step RACH is supported. Doing this after msgA will need support from physical layer perspective.

7. Additional opportunities for RACH transmissions, e.g. in time or frequency domain, should be supported for 2-step RACH.

8. Assuming 2-step RACH is used for initial access, the parameters for 2-step RACH and a grant for msgA will be broadcasted.


Actually, as approved in the WI for 2-step RACH, only CBRA for 2-step RACH is supported. Therefore, except what is highlighted in blue, all the other agreements still make sense. Since some of the other agreements are already covered in the work item proposal on 2-step RACH for NR as highlighted in the introduction, we would like to confirm those agreements that are not mentioned.  
While in the WID for 2-step RACH, it has been agreed that 2-step RACH is applied for RRC_INACTIVE, RRC_CONNECTED and RRC_IDLE state. Since it is applicable for UE in RRC_INACIVE mode, agreement in the above highlighted in green has been made during the SI phase that the configuration for 2-step RACH needs to be broadcasted. 
Proposal 1: RAN2 confirms the following based on the agreements from SI of NR-U and WID of 2-step RACH: (a) All triggers applicable for 4-step RACH are also applicable for 2-step RACH, FFS SI request and BFR; (b) CFRA for 2-step RACH is not supported

In the next section, we will discussion the support of 2-step RACH for SI request and BFR.
2.2 Supported triggers for 2-step RACH
As mentioned in the work item proposal on 2-step RACH for NR, all triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion and no new triggers will be introduced for 2 step RACH. 
Actually, in NR, both Msg3 based and Msg1 based SI request are supported and for Msg3 based SI request, 4-step CBRA applies while for Msg1 based SI request, a “2-step” RACH is performed in which RAR only consists of preamble index for acknowledgement and no RAR MAC PDU is transmitted. According to the general principle that all triggers for 4-step RACH should also be applicable to 2-step RACH, there seems no strong motivation to not apply 2-step RACH to Msg3 based SI request. However, for Msg1 based SI request, since there are in total two steps and this is only applicable to idle mode, it seems the benefit to support 2-step RACH for this case is not clear. 
Proposal 2: RAN2 assumes that 2-step RACH is supported for msg3-based SI request but not for msg1-based SI request.
In R15 NR, RACH can be triggered to perform BFR for the UE and the RACH can be CFRA or CBRA depending on the result of RACH resource selection. While it has been agreed not to support 2-step RACH for CFRA, 2-step RACH for BFR-triggered CBRA can still be considered. In the previous RAN1 meeting, it has been agreed that the mapping shall also be maintained between PRACH resource for 2-step RACH and SSB. So, with 2-step RACH, the UE is also able to indicate to the network its selected SSB. If the SSB is not aligned with the downlink beam management, the network is able to discover BFR in the UE side and then TCI state reconfiguration by either RRC or MAC CE can be performed. Based on this, we make the following proposal. 
Proposal 3: RAN2 assumes that 2-step RACH is supported for BFR-triggered CBRA. 
Even though from RAN2’s perspective, RAN2 can assume that some of the triggers should be valid for 2-step RACH, finally all these supported triggers need to be confirmed in RAN1. Therefore, after RAN2 makes final decision on whether to support SI Request and BFR for 2-step RACH, it is proposed to send LS to RAN1 to inform them of the conclusion and ask them to make final confirmation.
Proposal 4: Send LS to RAN1 to inform them of the conclusion and ask them to make final confirmation on the supported triggers for 2-step RACH. 
2.2 Cells and scenarios supported by 2-step RACH
In NR, both contention-free RACH (CFRA) and contention-based RACH (CBRA) are supported. On SCells, only CFRA is supported while both CBRA and CFRA are supported on SpCells. Actually there was some discussion to support CBRA on SCells during the NR-U SI, however, finally companies reached consensus that at least for Rel-16, CBRA is not supported on SCells. In addition, as mentioned in the work item proposal on 2-step RACH for NR, only CBRA is supported for 2-step RACH, therefore, 2-step RACH should be supported on SpCells. 
Proposal 5: 2-step RACH should be supported on SpCells.  
In addition, in R15 NR, BWP operation is supported for the purpose of power saving or service requirement and a serving cell may be configured with one or multiple BWPs. For each serving cell, RACH-configCommon can be configured for the common configuration for each BWP.  As mentioned above, 2-step RACH can be supported in initial BWP due to initial access, SI request, re-establishment, etc and it can also be supported in the other BWPs in the connected mode of the UE for SR-triggered RACH. Hence, for all the BWPs configured for a UE, 2-step RACH can be performed on all the BWPs.
Proposal 6: 2-step RACH can be performed on all the BWPs.
LTE and R15 NR, RACH can be triggered by either MAC entity itself, RRC or PDCCH order. For RACH triggered by MAC, it can only be contention-based RACH. For RACH triggered by RRC, it can be either CFRA or CBRA. CFRA can only be provided by RACH-configDedicated in the handover command and the RSRP of the provided beam has to be higher than the threshold. For the other case, CBRA is performed. While for PDCCH order that the UE receives on PCell, if the preamble index is 0, the UE still needs to perform CBRA. Based on the above discussion, we think 2-step RACH can be triggered by PDCCH order, RRC or MAC entity itself, same as R15 NR and LTE. 
Proposal 7: 2-step CBRA can be triggered by PDCCH order, RRC or MAC entity itself.   
3 Conclusion

In this contribution, we discuss about some general aspects related to 2-step RACH and we have the following proposals. 
Proposal 1: RAN2 confirms the following based on the agreements from SI of NR-U and WID of 2-step RACH: (a) All triggers applicable for 4-step RACH are also applicable for 2-step RACH, FFS SI request and BFR; (b) CFRA for 2-step RACH is not supported.
Proposal 2: RAN2 assumes that 2-step RACH is supported for msg3-based SI request but not for msg1-based SI request.
Proposal 3: RAN2 assumes that 2-step RACH is supported for BFR-triggered CBRA. 

Proposal 4: Send LS to RAN1 to inform them of the conclusion and ask them to make final confirmation on the supported triggers for 2-step RACH. 
Proposal 5: 2-step RACH should be supported on SpCells.  
Proposal 6: 2-step RACH can be performed on all the BWPs.
Proposal 7: 2-step CBRA can be triggered by PDCCH order, RRC or MAC entity itself.   
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