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1. Introduction
The Rel-16 WI 2-step RACH for NR [1] has been ongoing in RAN1 and RAN2 for several meetings. RAN4 is supposed to start work in this meeting. According to the WID, the objective of the WI tasked for RAN4 is to specify BS demodulation requirements.
	1. Specify BS demodulation requirements for the case of PUSCH resource assigned to single UE only
2. Specify corresponding BS conformance tests



However the 2-step RACH has impact on RRM requirements either considering the procedures of 2-step RACH and 4-step RACH are different. In this contribution we provide our views on impact on RRM requirements in 2-step RACH.

2. Discussion
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. This is one of the differences between 2-step RACH and 4-step RACH procedure.
The 2-step RACH procedure consists of msgA transmission and msgB reception from UE perspective. For contention-based RACH, the difference between 2-step RACH and 4-step RACH can be illustrated as in Figure 1.
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Figure 1. Comparison of 2-step RACH and 4-step RACH

[bookmark: _GoBack]Channel structure of msgA is Preamble plus PUSCH carrying payload. From RRM requirements point of view it is still reasonable to define requirements for 2-step RACH based on the preamble, e.g. PRACH occasion in handover requirements or correct behaviour when transmitting Random Access Preamble. However further study is needed if current requirements intended for 4-step RACH can be reused for 2-step RACH.
In TS 38.133, there is one section 6.2.2 being used to specify requirements for random access. The requirements are specified for contention-based random access and contention-free random access respectively. For contention based random access the structure of the requirements are as follows.
	[bookmark: _Toc5952583]6.2.2.2.1	Contention based random access
6.2.2.2.1.1	Correct behaviour when transmitting Random Access Preamble
6.2.2.2.1.2	Correct behaviour when receiving Random Access Response
6.2.2.2.1.3	Correct behaviour when not receiving Random Access Response
6.2.2.2.1.4	Correct behaviour when receiving an UL grant for msg3 retransmission
6.2.2.2.1.5	Correct behaviour when receiving a message over Temporary C-RNTI
6.2.2.2.1.6	Correct behaviour when contention Resolution timer expires



The requirements are specified to cover all procedures for 4-step RACH. Since the procedures for 2-step RACH is different, as in Figure 1, specific RRM requirements for 2-step RACH is necessary to be specified.
As mentioned above the preamble in msgA can be used separately to define RRM requirements for 2-step RACH. It provides possibility to reuse RRM requirements for 4-step RACH. However it is up to RAN4 study to decide how the 2-step RACH RRM requirements to be specified.
The content of msgB includes the equivalent contents of msg2 and msg4 of 4-step RACH. It is kind of similar to the combination of msg2 and msg4 that it functions as random access response and contention resolution. Obviously no such requirements in current spec can be reused for 2-step RACH.
Proposal 1: RRM requirements for 2-step RACH is necessary to be specified. 
Proposal 2: FFS how to specify RRM requirements for 2-step RACH.

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 procedure.
Proposal 3: RRM requirements are specified for both contention-based and contention-free 2-step RACH procedures.

It is also noted that fallback procedures for 2-step RACH are specified. When msgA preamble are detected successfully at gNB but reception of msgA PUSCH is failed, it will automatically fallback to 4-step RACH that gNB sends RAR message as in 4-step RACH. This fallback procedure also has impact to 2-step RACH RRM requirements.
Proposal 4: RRM requirements for 2-step RACH fallback procedure are specified.

There are also other RRM requirements related to PRACH preamble transmission. For example, 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 Connection Release with Redirection requirements (section 6.2.3) the redirection delay uncertainty is depending on preamble transmission occasion either.
	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 general we think the two requirements can also be applied to 2 step RACH either. The preamble in msgA can be used to define RRM requirements rather than using msgA as a whole. RAN4 can further study if any modification are needed.
Proposal 5: FFS if there is any impact to RRM requirements other than random access requirements due to 2-step RACH.

As discussed above the RRM core requirements are proposed to be specified for 2-step RACH. Correspondingly test cases are also needed to be introduced to verify that UE can correctly perform all of the procedures for 2-step RACH and meet the core requirements.
Proposal 6: Test cases for 2-step RACH is introduced.

In order to specify RRM requirements for 2-step RACH, corresponding objective should be added in the WID and TU needs to be allocated. Update of WID are necessary in the next RANP meeting.
Proposal 7: Suggest to add RRM requirements, including core requirements and test cases, into the objective of the WID [1] in the next RAN plenary meeting.

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: FFS how to specify RRM requirements for 2-step RACH.
Proposal 3: RRM requirements are specified for both contention-based and contention-free 2-step RACH procedures.
Proposal 4: RRM requirements for 2-step RACH fallback procedure are specified.
Proposal 5: FFS if there is any impact to RRM requirements other than random access requirements due to 2-step RACH.
Proposal 6: Test cases for 2-step RACH is introduced.
Proposal 7: Suggest to add RRM requirements, including core requirements and test cases, into the objective of the WID [1] in the next RAN plenary meeting.

The work plan for 2-step RACH RRM requirements are included in [2].

4. References
[1] RP-192330 Revised work item proposal: 2-step RACH for NR, ZTE Corporation
[2] R4-2000802 2-step RACH work plan, ZTE Corporation
[3] 
3GPP
image1.png
msgl: preamble

Msg2 RAR:UL grant+TC-RNTI

Msg3 PUSCH grant by RAR

Msgé4:contention resolution

4-step RACH

gNB

‘ msgA: preamble + payload
"

msgB: contention resolution

2-step RACH




