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1	Introduction
At the previous RAN2 meeting #103, the following agreement was made following the discussion on studying 2-step RACH procedure [1]:
RAN2 assumes that all Random access triggers in 38.300 9.2.6 may be applicable for 2-step CBRA. 

For convenience, these random access triggers as mentioned in 38.300, section 9.2.6 that may be applicable for the procedure are repeated here [2]:
-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	Handover;
-	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
-	Transition from RRC_INACTIVE;
-	To establish time alignment at SCell addition;
-	Request for Other SI;
-	Beam failure recovery.
In this contribution we will discuss the potential impacts that will be seen when applying the 2-step CBRA procedure to these.
2	Overhead aspects
When discussing the above triggers for random access it is necessary to have a short look at the associated overhead that is expected when using the 2-step CBRA procedure compared to the 4-step CBRA procedure. We acknowledge that the actual physical resources used will be subject to RAN1 evaluations, but the information content would be related to RAN2 investigations.
The process of transmitting jointly the information content normally carried with Msg1 and Msg3 will require substantially more physical resources compared to the isolated transmission of Msg1. Even having the physical layer being prepared to carry the joint Msg1 + Msg3 transmission will require more resource reservation such that the system overhead of the 2-step CBRA procedure will increase as well.
Observing the random access procedure from a resource utilization point of view, one can see the transmission of Msg1 as an opportunity for the UE to “raise a flag” on a shared resource, indicating that it needs further communication with the gNB. Since the Msg1 is based on a preamble which may be multiplexed with other preambles while still maintaining decent orthogonality provided that received power levels are at the same level, there is a high potential for multiplexing UEs on the same physical resources. At present up to 64 preambles are available for multiplexing. Looking at the Msg3 transmission, this will contain a significantly larger payload, even that the exact content has not been determined yet, since this will provide a more accurate identification of the UE as well as the reason for initiating the RACH procedure. Hence, the required resources for transmission of Msg3 are expected to be larger than for Msg1 transmission. Further, as the payload of the Msg3 is larger, it may be difficult if not impossible to reliably handle Msg3 receptions from multiple sources on the same physical resources. This may cause the amount of physical layer resources for transmission of Msg3 to scale according to the number of available preambles. An alternative in this respect is to accept a many-to-one mapping between preamble index and associated Msg3 resources, leading to a reduction of needed physical layer resources, but also an increase of collision probability for Msg3 decoding. No matter how the compromise is made, the 2-step CBRA procedure will cause an increase in overhead when considering the physical layer resources.
Observation 1: The overhead of transmitting Msg1+Msg3 for 2-step CBRA will be substantially larger than what is needed for Msg1 for 4-step CBRA.
When considering the impact of the overhead on the 2-step CBRA procedure, it is important that the gNB is allowed the option of having full control of the resource reservation needed in the cell.
Proposal 1: The 2-step CBRA procedure should be an optional feature for the gNB.
Correspondingly, when observing the potential need to have a many-to-one mapping for the Msg3 transmissions on the physical resources, it is important for the gNB to be able to control the potential collision rate of these message.
Proposal 2: The collision rate for 2-step CBRA procedure needs to be under gNB control.
[bookmark: _Hlk525741288]In the agreement from the latest RAN2 meeting, the triggers that are under consideration for being able to utilize a 2-step CBRA procedure should be considered as current candidates. In general, the triggers can be divided into two general categories; Triggers where the presence of the UE may not be known by the network (initial access type of triggers), and triggers where the presence of the UE is to some extend known by the network (RRC connection reestablishment procedure, Handover, non-synchronized actions, beam failure recovery, etc). For cases where the presence of the UE is not known by the network, the gNB will have no idea of the amount of UEs that may potentially be accessing the cell, and hence would not have any control of the collision rate on the allocated physical resources.
Proposal 3: Limit the set of triggers that can use 2-step CBRA to only cover situations where the UE is known by the network.
[bookmark: _GoBack]Proposal 4: A UE should only be allowed to use 2-step CBRA when it has been configured for this operation.
Additionally, even by limiting the triggers that are allowed to initiate the 2-step CBRA procedure, the gNB may potentially see some benefit in having further control of which events are allowed to trigger the 2-step CBRA procedure. This may make sense for cases where the gNB want to provide 2-step CBRA for RRC connection reestablishment procedure, but not for other triggers such as synchronization operations.
Proposal 5: The gNB should have the possibility to control which events are allowed to trigger 2-step RACH procedure.
3	Conclusions
To summarize, our observations and proposals are as follows:
Observation 1: The overhead of transmitting Msg1+Msg3 for 2-step CBRA will be substantially larger than what is needed for Msg1 for 4-step CBRA.
Proposal 1: The 2-step CBRA procedure should be an optional feature for the gNB.
Proposal 2: The collision rate for 2-step CBRA procedure needs to be under gNB control.
Proposal 3: Limit the set of triggers that can use 2-step CBRA to only cover situations where the UE is known by the network.
Proposal 4: A UE should only be allowed to use 2-step CBRA when it has been configured for this operation.
Proposal 5: The gNB should have the possibility to control which events are allowed to trigger 2-step RACH procedure.
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