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Introduction
RAN4 will start discussing two step RACH from this meeting. According to the WID of 2 step RACH [1], RAN4’s objective in this WI is to specify BS demodulation related performance requirements. The WID does not mention the impact of 2 step RACH in UE RRM requirements. In this contribution, we show why defining some UE RRM requirements are essential to guarantee the performance of a 2-step RACH network.
Description
In traditional 4 step RACH procedure, UE transmits a PRACH preamble in msg1. Upon receiving msg2 – also known as random access response - from gNB, UE transmits PUSCH in msg3. In 2 step RACH, UE transmits PRACH and PUSCH to gNB before receiving any random access response from gNB. The WID of 2 step RACH [1] shows the scope of RAN1 and RAN2’s work in the following way:
	2-step RACH [RAN1, RAN2]

· 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)
· Specify contention-free 2-step RACH procedure (dedicated preamble and dedicated PUSCH) for handover (RAN2)
· RAN1 work addresses only CBRA (i.e. not considering CFRA) 
· 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 (this includes triggers for SI Request and BFR as agreed by RAN2)
· No new triggers for 2 step RACH
· Contention-free 2 step RACH is only supported for the handover case





RAN4 has defined core requirements for a set of procedures. RACH impacts the following subset among those procedures:
1. Handover
a. NR handover
2. RRC connection mobility control
a. RRC re-establishment
b. Random access
c. RRC connection release with redirection

If 2-step RACH feature is enabled, UE can be configured to perform above set of procedures while transmitting PRACH and PUSCH before receiving random access response. It is important to investigate the influence of 2 step RACH in the core requirements of above-mentioned procedures.
Observation 1: In 2 step RACH, UE transmits PRACH and PUSCH to gNB before receiving any random-access response from gNB.
Observation 2: RAN4 has defined core and performance requirements for a set of procedures. RACH impacts the following subset among those procedures:
1. Handover
a. NR handover
2. RRC connection mobility control
a. RRC re-establishment
b. Random access
c. RRC connection release with redirection
Observation 3: If 2-step RACH feature is enabled, UE can be configured to perform the procedures mentioned in observation 2 while transmitting PRACH and PUSCH before receiving random access response.
Proposal: 3GPP defines RRM core and performance requirements for 2 step RACH during the following procedures:
1. Handover
a. NR handover
2. RRC connection mobility control
a. RRC re-establishment
b. Random access
c. RRC connection release with redirection
· Note: We will propose to update the WID during the next RAN plenary so that it incorporates above proposal. 
Conclusion
Observation 1: In 2 step RACH, UE transmits PRACH and PUSCH to gNB before receiving any random-access response from gNB.
Observation 2: RAN4 has defined core and performance requirements for a set of procedures. RACH impacts the following subset among those procedures:
3. Handover
a. NR handover
4. RRC connection mobility control
a. RRC re-establishment
b. Random access
c. RRC connection release with redirection
Observation 3: If 2-step RACH feature is enabled, UE can be configured to perform the procedures mentioned in observation 2 while transmitting PRACH and PUSCH before receiving random access response.
Proposal: 3GPP defines RRM core and performance requirements for 2 step RACH during the following procedures:
1. Handover
a. NR handover
2. RRC connection mobility control
a. RRC re-establishment
b. Random access
c. RRC connection release with redirection
· Note: We will propose to update the WID during the next RAN plenary so that it incorporates above proposal. 
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