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Background
During RAN4#94e meeting, way forward [1] for NR 2-step RACH BS demodulation was approved. In this contribution, we share our views about the BS demodulation requirements for NR 2-step RACH.
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Application scenarios
	· Application scenarios, 
· Whether or not to consider only small cell case? 
· Whether 2 step RACH is only activated near to the centre of large cells?
· Timing offset (TO) issue:
· Can BS assume the same or different timing offsets among UEs?
· Potential impact on the performance of different TOs
· RAN1 agreed to support all different preamble formats for 2-step RACH
· 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
· This may restrict the system capacity



For single-UE case, the timing offset of msgA PUSCH can be derived from the captured msgA preamble, then a timing compensation can be performed for demodulation. 
For multi-UE case, the timing offset of msgA PUSCH can be different among UEs. If the small cell or near to the centre of large cell within the round-trip delay of signal between UE and BS less than a CP length, orthogonality among the msgA PUSCH from those UEs and the regular PUSCH can be ensured. At this situation, the timing offset of msgA PUSCH from each UE can be derived from the correspondingly captured msgA preamble, then a timing compensation can be performed for demodulation for each UE respectively.
For other cases, such as large cells that the timing offset can be greater than a CP length, orthogonality among the msgA PUSCH from those UEs and the regular PUSCH can’t be ensured, which can lead to demodulation performance decrease for both msgA PUSCH and regular PUSCH. It is not meaningful to consider such scenario.
Therefore, RAN4 should consider the 2-step RACH application scenarios for only small cell case or centre of large cells with the round-trip delay of signal between UE and BS less than a CP length.
Proposal 1: RAN4 should consider the 2-step RACH application scenarios for only small cell case or centre of large cells with the round-trip delay of signal between UE and BS less than a CP length.
Requirements for MsgA
	· 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 study if new requirements for MsgA performance should be defined
· FFS on whether the new requirements are functional or performance.



For relevant application scenarios, as section 2.1 states, the applicable scenarios are for only small cell case or centre of large cells with the round-trip delay of signal between UE and BS less than a CP length can be considered. 
[bookmark: _GoBack]In this situation, no new requirements need to be defined since that each UE in the cell can obtain the corresponding timing offset after the detection of the preamble even if there is no any TA command, and then demodulation of msgA PUSCH can be performed with the same performance as that for Rel-15 PUSCH.
Proposal 2: No need to define new requirements for MsgA performance.
Proposals
In this contribution, we discuss on NR 2-step RACH BS performance requirements. Our observations and proposals are:
Proposal 1: RAN4 should consider the 2-step RACH application scenarios for only small cell case or centre of large cells with the round-trip delay of signal between UE and BS less than a CP length.
Proposal 2: No need to define new requirements for MsgA performance.
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