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1. Introduction
In the RAN4#94-e-bis meeting, there were discussions on RRM requirements for 2-step RACH. Progress was made and captured in WF [1].
	· Create new clause 6.2.2.3 in TS38.133 to capture the 2-step RACH RRM requirements.
· RRM requirements are specified for both contention-based and contention-free 2-step RACH.
· Scenarios for specifying UE behaviour for contention-based 2-step RACH and contention-free 2-step RACH
· Correct behavior when transmitting MsgA
· Correct behavior when receiving MsgB
· Correct behavior when not receiving MsgB
·  UE behaviour to be specified when receiving MsgB for contention-based 2-step RACH
· UE behavior after receiving Fallback RAR
· UE behavior after receiving Success RAR
· UE behavior regarding Backoff indicator 
· The existing requirements for following procedures in TS 38.133 and TS 36.133 are applicable for both 4-step RACH and 2-step RACH
· Handover
· UL transmit timing
· RRC Re-establishment to NR
· RRC connection release with redirection to NR
· PSCell addition in NR-DC
· PSCell addition in EN-DC
· Terminology for differentiating 4-step RACH and 2-step RACH in TS 38.133 
· “4-step RA type” and “2-step RA type”



Regarding the existing requirements for procedures, e.g. handover, UL transmit timing, RRC re-establishment to NR etc., in TS 38.133 and TS 36.133 that are applicable for both 4-step RACH and 2-step RACH, it has not been concluded whether clarification to existing requirements are needed.
	· FFS if clarification in the spec is needed for existing RRM requirements that are applicable to both 4-step RACH and 2-step RACH



There were also discussions on whether 2-step RACH requirements for SUL should be specified or not. In this contribution we provide our views on the two open issues 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.
For the existing requirements for handover, RRC re-establishment, RRC connection with redirection, PSCell addition procedures, there is delay/interruption uncertainty depending on the first available PRACH occasion. It is further depending on SSB to PRACH occasion associated period which is defined in the table 8.1-1 of TS 38.213.
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].



There are two type of configurations of PRACH occasions for 2-step RACH. One is common configuration of PRACH occasions shared with 4-step RACH. The other one is separated configuration of PRACH occasions for 2-step RACH only. No matter which configuration the SSB to PRACH occasion associated period which is defined in the table 8.1-1 of TS 38.213 shall apply. Therefore there is no difference in terms of first available PRACH occasion compared to 4-step RACH. The existing requirements apply to 2-step RACH automatically without any further clarification.
Proposal 1: No clarification is needed on existing requirements for handover, RRC re-establishment, RRC connection with redirection, PSCell addition procedures.

However the existing requirements for UL transmit timing are a little bit different. The existing UL transmission timing requirements are only applicable to PRACH transmission.


	The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission. 



The 2-step RACH procedure includes the transmission of random access preamble in a PRACH and of a PUSCH (MsgA). So the existing UL transmission timing requirements don’t cover MsgA PUSCH transmission. The requirements should be updated to be applicable to 2-step RACH.
Proposal 2: Update UL transmission timing requirements for 2-step RACH.

There were also discussions on whether to define SUL requirements for 2-step RACH. Similar to 4-step RACH, 2-step RACH is also applicable to both UL and SUL. The procedure of 2-step RACH for UL and SUL have already been specified in RAN1/2 specs. For 4-step RACH RRM requirements are specified for both UL and SUL. It is straightforward to specify 2-step RACH RRM requirements for both UL and SUL either.  
The UE capability for 2-step RACH are under discussion in RAN1. There is one FG for operation in a BC including SUL.
	[9-4]
	[MsgA operation in a band combination including SUL]
	[MsgA operations in a band combination including SUL]
	9-1, 6-16 (TBD)
	Yes
	N/A
	UE does not support msgA operations in a band combination including SUL
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling



In general the RRM requirements are not relevant to the UE capability. The requirements are only applicable for UE supporting the capability.  
Proposal 3: 2-step RACH RRM requirements are specified for both UL and SUL.

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: No clarification is needed on existing requirements for handover, RRC re-establishment, RRC connection with redirection, PSCell addition procedures.
Proposal 2: Update UL transmission timing requirements for 2-step RACH.
Proposal 3: 2-step RACH RRM requirements are specified for both UL and SUL.

4. References
[1] R4-2005844	WF on 2-step RACH RRM requirements, ZTE
[2] R4-2001279	Discussion on RRM requirements for 2-step RACH, ZTE
[3] R4-2004116	Further discussion on RRM requirements for 2-step RACH, ZTE
3GPP
