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1. Introduction
In the RANP#87e meeting, the revised WID for 2-step RACH [1] was agreed. Objective to specify RRM core and performance requirements have been included.
	· Specify RRM core requirements for 2-step RACH (RAN4)
· Specify RRM performance requirements



There were initial discussions on RRM core requirements in the RAN4#94-e meeting. The outcome of the discussion was captured in the WF [2]. In this contribution we further provide our views on RRM requirements for 2-step RACH.

2. Discussion
2.1 RRM requirements for 2-step RACH
There were two aspects, i.e. what RRM requirements are to be specified and how it is specified in the spec, being discussed in the last meeting.
	· FFS how to specify RRM requirements for 2-step RACH procedures
· Option 1: New exclusive clause for 2-step RACH. 
· Create new clause 6.2.2.3 to TS 38.133, which describes the 2-step RACH requirements. Keep clause 6.2.2.2 in TS 38.133 only with 4-step RACH requirements.
· Other options can also be considered.
· Option 2: Insert 2-step RACH requirements within existing 4-step RACH requirements. 



As discussed in our contribution [3], the 2-step RACH procedure consists of MsgA transmission and MsgB reception from UE perspective. The MsgA and MsgB are defined in TS 38.300 as follows.
MSGA: preamble and payload transmissions of the random access procedure for 2-step RA type.
MSGB: response to MSGA in the 2-step random access procedure. MSGB may consist of response(s) for contention resolution, fallback indication(s), and backoff indication.
For contention-based RACH, the difference between 2-step RACH and 4-step RACH can be illustrated as in Figure 1.




			  		 	
     (a)	CBRA with 4-step RA type      	             		(b) CBRA with 2-step RA type
Figure 1. Comparison of CBRA with 2-step RACH and 4-step RACH
The requirements in current TS 38.133 are specified to cover UE behaviors for procedures in 4-step RACH. Since the procedures for 2-step RACH is different, as in Figure 1, new exclusive clause for 2-step RACH RRM requirements is more reasonable in terms of minimum change to existing requirements and clarity of RRM requirements for 2-step RACH and 4-step RACH.
Proposal 1: RRM requirements for 2-step RACH is necessary to be specified. 

In current spec clause 6.2.2.2 is used for 4-step RACH RRM requirements, it is natural to specify 2-step RRM requirements in clause 6.2.2.3.
Proposal 2: Create new clause 6.2.2.3 to TS 38.133 for the 2-step RACH requirements. 

Regarding the RRM requirements for 2-step RACH, the candidate options are as follows.
	· FFS RRM requirements to be specified for 2-step RACH during the following procedures
· Contention-based 2-step RACH and contention-free 2-step RACH procedures 
· FFS RRM requirements for the UE behaviour, e.g. after receiving MsgB, SuccessRAR, FallbackRAR, and Backoff Indicator etc.



The 2-step RACH WI specified procedures for contention-based 2-step RACH and contention-free 2-step RACH. However the contention-free 2-step RACH procedure, which dedicated preamble and dedicated PUSCH are used, is only used for handover. Although contention-free 2-step RACH is used only for handover cases, it is also necessary to specify corresponding requirements. So requirements should be specified for the two type of 2-step RACH procedures.
Proposal 3: RRM requirements are specified for both contention-based and contention-free 2-step RACH procedures.

There is general requirements for both CBRA and CFRA with 4-step RACH, e.g. the power accuracy requirements. It is absolutely necessary for MsgA transmission for both CBRA and CFRA with 2-step RACH either. In addition selection between 4-step RACH and 2-step RACH for initial RACH transmission is necessary. 2-step RACH will switch to 4-step RACH after maximum number of MsgA transmissions. These two aspects should also be considered when defining requirements.
Proposal 4: General RRM requirements for 2-step RACH procedures are specified as in Table below.
	
	Requirements

	General 
	Power accuracy requirements
Selection between 4-step RACH and 2-step RACH
Switch to 4-step RACH after maximum number of MsgA transmissions



The CBRA with 2-step RACH procedure as in Figure 1 includes MsgA transmission and MsgB reception for CBRA. So in general UE behavior should be specified for following cases.
· Correct behaviour when transmitting MsgA
· Correct behaviour when receiving MsgB
· Correct behaviour when not receiving MsgB
For the UE behavior transmitting MsgA, the random access preamble selection and transmission capability should be specified similar as for 4-step RACH. In addition UE behavior of transmitting MsgA PUSCH according to mapping rule after MsgA PRACH transmission is also necessary.
For the UE behavior receiving MsgB, it is different depending on the message contained in MsgB. If Backoff indicator is contained then UE should retransmit MsgA after indicated time period. If Fallback RAR is received UE should transmit MSG3 as in 4-step RACH. If Success RAR is received, UE may stop monitoring MsgB response and feedback ACK.
When not receiving MsgB, the UE should perform random access occasion selection and retransmit MsgA.
Proposal 5: RRM requirements contention-based 2-step RACH procedures are specified as in Table below.
	
	Requirements

	Correct behavior when transmitting MsgA
	Random access preamble selection capability
MsgA transmission capability

	Correct behavior when receiving MsgB
	MsgA re-transmission after receiving Backoff indicator
MSG3 transmission as in 4-step RACH after receiving Fallback RAR
Stop monitoring MsgB response and send ACK after receiving Success RAR

	Correct behavior when not receiving MsgB
	Random access resource selection




The CFRA with 4-step RACH and 2-step RACH are as in Figure 2.


                        
 (c) CFRA with 4-step RA type						(d) CFRA with 2-step RA type
Figure 2. CFRA with 2-step RACH and 4-step RACH

Since no UE requirements is needed for RA preamble and PUSCH assignment as for 4-step RACH, the scenarios to define requirements for CFRA with 2-step RACH should be the same as for CBRA. The requirements should be specified for following cases for CFRA with 2-step RACH.
· Correct behaviour when transmitting MsgA
· Correct behaviour when receiving MsgB
· Correct behaviour when not receiving MsgB

For the UE behavior transmitting MsgA, the random access preamble selection and transmission capability should be specified for SSB based occasion selection similar as for 4-step RACH. The CSI-RS based is still under discussion and there is no beam failure related procedures.
For the UE behavior receiving MsgB, UE should perform random access resource selection if random access is not successful. UE should stop monitoring MsgB response if random access procedure is completely successful and UE may stop monitoring MsgB response if fallback is received.
When not receiving MsgB, the UE should perform random access resource selection and retransmit MsgA.
Proposal 6: RRM requirements contention-free 2-step RACH procedures are specified as in Table below.
	Scenarios
	Requirements

	Correct behavior when transmitting MsgA
	Random access preamble selection and transmission capability for SSB based

	Correct behavior when receiving MsgB
	Random access resource selection if random access is not successful
Stop monitoring MsgB response if random access is successful

	Correct behavior when not receiving MsgB
	Random access resource selection




2.2 Impact to other RRM measurement requirements
There were also discussions if other RRM requirements relevant to PRACH preamble transmission would be impacted due to introduction of 2-step RACH procedure.
	· FFS impact to the following RRM requirements due to introduction of 2-step RACH procedure
· NR handover
· RRC re-establishment
· RRC connection release with redirection
· Others if identified.



In handover requirements (section 6.1.1) the interruption uncertainty is depending on preamble transmission occasion.
	TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].



In RRC reestablishment requirements (section 6.2.1) the reestablish delay uncertainty is depending on preamble transmission occasion.
	TPRACH: It is the delay uncertainty in acquiring the first available PRACH occasion in the target NR cell. TPRACH can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].



In RRC Connection Release with Redirection requirements (section 6.2.3) the redirection delay uncertainty is depending on preamble transmission occasion.
	TRACH: It is the delay uncertainty in acquiring the first available PRACH occasion in the target NR cell. TRACH can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].



In PSCell Addition Delay Requirement requirements for NE-DC (section 8.9.2) the PSCell addition delay uncertainty is depending on preamble transmission occasion.
	TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].



The PRACH configuration table as well as the SSB-to-RO mapping rule are the same for both 2-step RACH and 4-step RACH, so the delay uncertainty due to PRACH occasion is the same for the 2-step RACH and 4-step RACH. Therefore the above RRM requirements are not impacted by introducing 2-step RACH.
Proposal 7: No impact to other RRM measurement requirements due to 2-step RACH.

3. Conclusion
In this contribution, we further provided our views on impact on RRM requirements due to introduction of 2-step RACH. Based on the observations following proposals are present. 
Proposal 1: RRM requirements for 2-step RACH is necessary to be specified. 
Proposal 2: Create new clause 6.2.2.3 to TS 38.133 for the 2-step RACH requirements. 
Proposal 3: RRM requirements are specified for both contention-based and contention-free 2-step RACH procedures.
Proposal 4: General RRM requirements for 2-step RACH procedures are specified as in Table below.
	
	Requirements

	General 
	Power accuracy requirements
Selection between 4-step RACH and 2-step RACH
Switch to 4-step RACH after maximum number of MsgA transmissions



Proposal 5: RRM requirements contention-based 2-step RACH procedures are specified as in Table below.
	
	Requirements

	Correct behavior when transmitting MsgA
	Random access preamble selection capability
MsgA transmission capability

	Correct behavior when receiving MsgB
	MsgA re-transmission after receiving Backoff indicator
MSG3 transmission as in 4-step RACH after receiving Fallback RAR
Stop monitoring MsgB response and send ACK after receiving Success RAR

	Correct behavior when not receiving MsgB
	Random access resource selection



Proposal 6: RRM requirements contention-free 2-step RACH procedures are specified as in Table below.
	Scenarios
	Requirements

	Correct behavior when transmitting MsgA
	Random access preamble selection and transmission capability for SSB based

	Correct behavior when receiving MsgB
	Random access resource selection if random access is not successful
Stop monitoring MsgB response if random access is successful

	Correct behavior when not receiving MsgB
	Random access resource selection



Proposal 7: No impact to other RRM measurement requirements due to 2-step RACH.
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