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In last RAN2#105bis meeting, some agreements related to 2-step RACH had been achieved as follows.
	Agreements:
1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 
2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 
3. If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions.

Agreements:
1. 2-step RACH is applicable for Msg3 based SI request.
2. 2-step RACH is applicable for CB BFR.  FFS for CFRA



In this contribution, we will discuss selection criteria on whether the UE uses 2-step RACH or 4-step RACH. And our proposals are given.
Discussion 
In the online discussion of last RAN2 meeting, several companies show empathy on threshold based criteria on whether the UE uses 2-step RACH or 4-step RACH, e.g. RSRP threshold, which is similar to SUL RACH selection. That is to say, if UE’s RSRP is higher than the threshold, UE will trigger 2-step RACH. Otherwise UE will trigger 4-step RACH. Based on this RSRP threshold method, the UE located in the cell centre will be permitted to trigger 2-step RACH. On the contrary, a cell edge UE can be avoided to attempt a 2-step procedure because this will likely result in that the gNB cannot decode the PUSCH part and the UE will cause interference to other UEs transmitting on the same PUSCH resource. 
But the numbers of cell centre UE and cell edge UE are indeterminate. It is difficult to have a good match between resource allocation for 2-step RACH and 4-step RACH and the number of cell centre UE and cell edge UE. Hence resource utilization and collision probability between 2-step RACH and 4-step RACH are difficult to achieve a load balance.
Observation1: RSRP threshold criteria on RACH type selection is good to improve MsgA PUSCH transmission success rate but cannot guarantee load balance between 2-step RACH and 4-step RACH.
Other potential criteria on RACH type selection is based on trigger event. Although RAN2 agreed that all RA triggers for 4-step RACH including Msg3 based SI request and CB BFR are applicable to 2-step RACH, network may want to control collision and interference using different RACH procedures. Network can configure which trigger event to apply the 2-step RACH procedure and which will use only 4-step RACH procedure. However based on trigger event restriction configuration load balance effect is still not very well because of unpredictable frequency of trigger event. 
Observation2: RACH type selection based on trigger event configuration cannot guarantee load balance between 2-step RACH and 4-step RACH as well.
From our point, random probability threshold method can be considered to decide whether UE uses 2-step RACH or 4-step RACH. For example 2-step RACH probability threshold is configured to 0.6. When UE want to perform RACH procedure, UE firstly selects a random number according to a uniform distribution between 0 and 1. If the random number is smaller than 0.6, UE starts a 2-step RACH procedure. Otherwise UE perform a 4-step RACH procedure. This random probability threshold method can be good to control the load balance between 2-step RACH and 4-step RACH. And random probability threshold is configured by gNB according to the resource allocation situation between 2-step RACH and 4-step RACH. For IDLE and INACTIVE UE, threshold is configured by SIB and for RRC CONNECTED UE, the threshold can also be configured by dedicated RRC signalling. Of cause this random probability threshold method can also be used together with other criteria to guarantee the overall efficiency of RACH procedure.
Hence we propose:
Proposal 1: Random probability threshold criteria can be considered to decide whether UE uses 2-step RACH or 4-step RACH.
Proposal 2: Random probability threshold is configured by gNB through SIB or RRC signalling.
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Conclusions
Based on the discussions given above, we have the following observations and proposals：
[bookmark: _Toc502437832]Observation1: RSRP threshold criteria on RACH type selection is good to improve MsgA PUSCH transmission success rate but cannot guarantee load balance between 2-step RACH and 4-step RACH.
Observation2: RACH type selection based on trigger event configuration cannot guarantee load balance between 2-step RACH and 4-step RACH as well.
Hence we propose: 
Proposal 1: Random probability threshold criteria can be considered to decide whether UE uses 2-step RACH or 4-step RACH.
Proposal 2: Random probability threshold is configured by gNB through SIB or RRC signalling.
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