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1	Introduction
RAN4#94-e agreed with the way forward on the 2-step RACH RRM requirements [1], and RAN plenary approved to revise WID 2-step RACH so that RRM requirements are specified in RAN4 [2].
This contribution discusses the RRM requirements for 2-step RACH procedure.
2	Discussion
2.1	2-step RACH
[bookmark: _GoBack]2-step RACH is a new random access procedure introduced in Rel-16 NR based on the Rel-15 NR 4-step RACH procedure. Figure 1 and Figure 2 compare the 4-step RACH and 2-step RACH procedures. As it is shown in the figures, Msg1 and Msg3 in 4-step RACH are transmitted at the same MAC message MsgA in 2-step RACH, and Msg2 and Msg4 in 4-step RACH are transmitted at the same MAC message MsgB in 2-step RACH. Like 4-step RACH, 2-step RACH procedure supports both contention-based random access (CBRA) and contention-free random access (CFRA).
Network can configure both types of random access procedure, and when the network configures both types of random access procedures, the UE selects 2-step RACH procedure based on the measured RSRP and the threshold is, i.e., msgA-RSRP-Threshold, is signaled by the higher layer. 



[bookmark: _Ref36588050]Figure 1	Rel-15 NR 4-step RACH procedure.


[bookmark: _Ref36588052]Figure 2	2-step RACH procedure (Success RAR).
In the 2-step RACH procedure, after UE transmits MsgA, UE waits for MsgB within a configured window, called MsgB response window. MsgB MAC PDU consists of SuccessRAR, FallbackRAR, and Backoff Indicator (BI) as follows:
· SuccessRAR: gNB detected preamble and received PUSCH.
· FallbackRAR: gNB detected preamble, but it could not decode PUSCH. If UE receives FallbackRAR, UE transmits 4-step RACH Msg3 and waits for Msg4 (Figure 3). This fallback is applicable for CBRA. 
· Backoff Indicator: If UE receives neither fallbackRAR nor successRAR within the response window, the UE considers the MsgA attempt to be failed and does back off operation based on the backoff indicator if received in MsgB. 


[bookmark: _Ref36588347]Figure 3	2-step RACH procedure (fall back RAR).

2.2	RRM requirements for 2-step RACH procedure
RAN4#94-e discussed the RRM requirements for 2-step RACH procedure and there are a few proposals [1]:
	· 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.



When we look the latest RAN4 RRM specification (TS38.133 V16.3.0), clause 6.2.2 specifies the UE procedures step by step by referring to TS38.321. Considering the new procedure for the 2-step RACH including fallback mode, we don’t think Option 2 is suitable for specifying the 2-step RACH requirements. There are several examples:
· The text (related to Msg3) in section 6.2.2.2.1.2 do not apply to 2-step RACH. 
· In 6.2.2.2.1.3, the UE behavior when UE does not receive any response is slightly different for 2-step RACH. For example, UE may receive different types of responses and UE has to act differently based on the type of RAR response.
· In the introduction, maybe we need to specify when the 2-step RACH requirements apply, i.e. when the RSRP threshold is met. This does not apply to the 4-step RACH.
We therefore to propose to introduce new clause, e.g., 6.2.2.3, for 2-step RACH. 
3	Summary
Proposal: RAN4 introduces the RRM requirements for 2-step RACH procedure by creating new clause 6.6.2.3. 
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Appendix TS38.133 V16.2.0, Clause 6.2.2
	6.2.2	Random access
6.2.2.1	Introduction
6.2.2.2	Requirements
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	SA: Correct behaviour when receiving a message over Temporary C-RNTI
6.2.2.2.1.6	Correct behaviour when contention Resolution timer expires
6.2.2.2.2	Non-Contention based random access
6.2.2.2.2.1	Correct behaviour when transmitting Random Access Preamble
6.2.2.2.2.2	Correct behaviour when receiving Random Access Response
6.2.2.2.2.3	Correct behaviour when not receiving Random Access Response
6.2.2.2.3	UE behaviour when configured with supplementary UL
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