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1. Introduction
In RAN4#94-e, a way forward on BS demodulation performance requirements was formed after 2 rounds discussions [1], and the following agreements were reached [2]: 

	Agreements: The content in WF R4-2002389 except slide 5 is agreed with additional agreements as following:
· RAN4 should determine relevant application scenarios for MsgA performance evaluation
· Including a request to all companies to contribute parameters needed for analysis, e.g., cell size of the use cases
· RAN4 should establish whether requirements relating to MsgA performance with T0 offset are functional or performance
· RAN4 should conclude on the need for new requirements


In this contribution, the open issues raised are further discussed. 
2. Discussion
2.1 Application scenarios 
For the essential open issues in the WF [1]:
	- Whether or not to consider only small cell case? 
- Whether 2 step RACH is only activated near to the centre of large cells ?


we can check the revised WID on 2-step RACH [3], and the following objective implies the use of 2-step RACH : 
· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH (this includes triggers for SI Request and BFR as agreed by RAN2)
Furthermore, RAN2#107 has made the following agreements for RA type selection [4]:
	(1) RA type selection is NOT left up to UE implementation.  
	(2) If the UE is configured with 2-step RA, the RSRP is above a configurable threshold then the UE shall use the 2-step RA procedure.  
	(3) 2-step RA type selection is done after carrier type selection (UL/SUL).  
For a BWP configured with both 2-step and 4-step RACH, e.g., initial UL BWP, BS may configure the RA type selection threshold, i.e., msgA-RSRP-Threshold to control the use of 2-step RACH. Therefore, it is not necessary to limit 2-step RACH only to small cell, or cell center users.
The cell size evaluated in RAN1 is 200m, 500m and 1732m. And 25km is also listed in the evaluation assumption but few companies had provided evaluation results. For specifying BS demodulation performance requirements for MsgA, we may focus on scenarios where cell size is no larger than 1732m.
Proposal 1: RAN4 specify BS demodulation performance requirements for MsgA for both cell edge and cell center UEs with a focus on scenarios where cell size is no larger than 1732m. 
2.2 Need for new requirements
In 4G/LTE or 5G/NR 4-step RACH, there is no requirements specified for Msg3 demodulation by assuming that it may reuse PUSCH performance requirements. But in 2-step RACH, there is no reusable PUSCH performance requirements since the payload size of MsgA is either 56 bits or 72 bits. In this case, we need to fill this blank. 
Proposal 2: RAN4 need to specify performance requirements for MsgA demodulation since there is no reusable PUSCH performance requirements.
2.2 Timing offset (TO)
The below questions are also launched in the WF [1]:
	· Can BS assume the same or different timing offsets among UEs?
· Potential impact on the performance of different TOs



As discussed in section 2.1, it is not only small cell or cell center users in a large cell considered for activating 2-step RACH, the arriving time offset from different UEs may be different. And furthermore, the WF already asserts that if the timing offset between different UEs is large in comparison to the CP length, then some taps of the channel impulse response may fall outside of the CP and the msgA PUSCH from those UEs will not be orthogonal in the frequency domain and will not be orthogonal with regular PUSCH. And Even though the WID [3] aims to specify BS demodulation requirements for the case of PUSCH resource assigned to single UE only, if the UE’s OFDM symbol arrival time is outside CP window due to a large timing offset, the UE may suffer from self-interference for MsgA demodulation, thus some performance degradation may also be expected. 
Observation 1: BS assumes different timing offsets among UEs and performance degradation is expected due to the loss of orthogonality if timing offsets difference between UEs is larger than CP length. For single user case, a UE may suffer from self-interference if its OFDM symbol arrival time is outside CP window.
The below concern is also raised in the WF [1]
	RAN4 should establish whether requirements relating to MsgA performance with TO offset are functional or performance.



For multi-user case, the potential performance degradation due to large timing offset users between UEs can be equivalent to some increased noise. And for single user case, we may introduce two types of performance requirements: 
1) Arrival time is within CP window where there is no self-interference ;  
2) Arrival time is outside CP window where self-interference may be suffered from.
In this way, we can treat requirements relating to MsgA performance with TO offset as a pure performance issue, not functional. 
Proposal 3: RAN4 specify performance requirements relating to MsgA performance with TO offset instead of functional requirements.
Proposal 4: RAN4 specify different MsgA performance requirements for single user case only pending on whether the OFDM symbol arrival time of the UE is inside or outside CP window.
 
3. Conclusion
In this paper, we have the following observation and proposals for MsgA performance requirements for 2-step RACH:  
Observation 1: BS assumes different timing offsets among UEs and performance degradation is expected due to the loss of orthogonality if timing offsets difference between UEs is larger than CP length. For single user case, a UE may suffer from self-interference if its OFDM symbol arrival time is outside CP window.
Proposal 1: RAN4 specify BS demodulation performance requirements for MsgA for both cell edge and cell center UEs with a focus on scenarios where cell size is no larger than 1732m.
Proposal 2: RAN4 need to specify performance requirements for MsgA demodulation since there is no reusable PUSCH performance requirements.
Proposal 3: RAN4 specify performance requirements relating to MsgA performance with TO offset instead of functional requirements.
Proposal 4: RAN4 specify different MsgA performance requirements for single user case only pending on whether the OFDM symbol arrival time of the UE is inside or outside CP window.
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