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1 Introduction
For the proposed 2-step RACH procedures, the following LS [1] was sent to RAN2 [1] in RAN1#86 stating the following:  
· RAN1 is studying and some companies see potential benefits of a simplified RACH procedure consisting of two main steps (Msg1 and Msg2) for UEs

· RAN1 has discussed the following: 

· The use of a UE identity in Msg 1

· Msg 2: RA response that is addressed to the UE identity in Msg 1

· FFS on the definition and choice of the UE identity

· FFS on the applicability scenarios of simplified RACH procedure 

· ACTION:  RAN1 is aware that RAN2 is also studying the RACH procedure and RAN1 would like to inform RAN2 to take the above into considerations and would like to request any feedback on UE identities and associated procedure and also ask the corresponding applicable scenarios.
Subsequently in [2], a reply LS from RAN2 was received. In this contribution, we discuss the content of the reply LS and provide our views on the further considerations for the proposed 2-step RACH for NR. 
2 Discussion
In [2], RAN2 reply LS provided the Msg3 sizes and the associated UE ID sizes for applicable scenarios for the LTE system and noted that there is ongoing discussion in RAN2 (see Annex). The applicable scenarios as listed are the RRC Idle and Connected State, in addition to an optimization defined for the UP CIOT scenario. With reference to the UE ID size, an NR cell may cover a larger area compared to a LTE cell served through many TRPs and beams. A much higher user density would be required in NR to support eMBB, URLLC and m-MTC services. Moreover, with the introduction of RRC-INACTIVE state, a UE may retain its ID while it is switching back between active and inactive states, further pushing the need for a bigger pool of UE identifiers. In [3], the need to support more than one fixed UE ID is discussed. 
Since the scenarios are only generally described in the reply LS [2] without additional details, for RAN1 further consideration and studies, we identified further what is needed to complete the design of the 2-step RACH and its messages. First, the applicable scenarios for the 2-step RACH procedures e.g. applicability for initial access, for Timing Alignment purposes etc. should be further refined. The corresponding contents of Msg 1 could be e.g. Preamble, Payload, UE ID, etc and the corresponding contents of Msg 2 (e.g. TA, etc.) that will respond to Msg 1 and should be a function of the Msg 1 format. 
For Msg 1 with Preamble only as payload, this would be compatible with the LTE four-step RACH, where one of the intentions is to get TA adjustment from the eNB. This serves the scenario where the UL is asynchronous due to large cells for mobile users in RRC Idle state. For the case when the UL is already in-sync, Msg 1 comprises of data as payload without preamble may also be considered. Lastly, Msg 1 comprises of Preamble and data as payload has also been identified as a method for latency enhancements for NR, applicable even for an asynchronous UL. The consideration on this would be the intra-interference among RACH data transmissions prior to obtaining TA in the UL. The need for enhanced receiver for the uplink such as SIC would need to be determined as well.  All the different options above would entail performance evaluations to understand the impact on the RACH detection performance and their pros and cons. 
The time and freq resources of both Msg 1and Msg 2 and its respective indication should be defined next since this aspect has implications on the resources overhead especially for the likely deployments of multi beam RACH transmissions. Detailed considerations and requirements on the resources configurations for RACH in multi-beam scenarios have been provided in [4].  

Lastly, the above aspects should take into considerations the fallback mechanisms to the 4-step RACH and its corresponding scenarios. 
3 Conclusion
In this contribution, we identified the different aspects for RAN1 considerations of the proposed 2-step RACH procedure.  
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Annex

	Applicable Scenarios
	Minimum msg3 size (bit)*
	UE identity
	UE Identity Size  (bit)

	RRC Idle State
	56
	S-TMSI or randomValue
	40

	UP CIOT EPS optimization
	88, 72, or 56
	UE-ID or truncatedUE-ID + shortMAC-I
	40+16 =56 or 24+16=40

	RRC Connected State
	56
	C-RNTI for traffic arrival in case of "non-synchronised", and positioning for connected UEs
	16

	
	56
	C-RNTI + CellId + shortMAC-I for RRC Connection Reestablishment
	16+9+16=41


* This does not include parity bits added by PHY to the transport block. 
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