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1. Introduction
In RAN4#96e the approved WF on BS demodulation requirements for 2-step RACH leaves the following open issues:
	· FR1 DMRS configuration:
Option 1: 1+1+1
Option 2: 1+1 
· For TO cycling values for high level TO (scaling between 15k and 30k SCS, and between 60k and 120k SCS, and starting from 0):
· Option 1:
· 15k SCS: [0:0.1:3.8], 30k SCS: [0:0.1:3.8]
· 60k SCS: [0:0.1,0.6], 120 SCS: [0:0.1,0.6]
· Option 2: Do not introduce requirements for high level TO cycling values
· Discuss further the implications of adopting medium only or medium/high TO on test coverage, 
· Option 1: only test the requirements for medium level TO cycling, i.e., lack of test coverage for large cell operation is OK
· Option 2: test the requirements for both medium and high level TO cycling
· Option 3: test either the medium T0 or the high T0 (but never both) depending on vendor declaration
· Option 4: Only test the requirements for high level TO cycling, considering no performance difference after TO compensation for medium and high level TO.


In this contribution, we discuss further on the above open issues and provide our views and preferences. 
2. Discussion
In last RAN4 meeting, intensive discussions on the selection of DMRS configuration for FR1 took place both online and offline, whereas without resolving the open issue. Hereby we reiterate our preference on DMRS configuration 1+1+1:
· As per RAN1 agreements, the default DMRS configuration is 1+1+1 before the connection between UE and network is setup and no RRM reconfiguration on DMRS configuration is issued. This is exactly the case where 2-step RACH mostly applies. 
· Under current simulation setup, the payload size of DMRS 1+1+1 is 80bits, and 88 bits for DMRS 1+1. While the typical largest RRM message size carried by 2-step RACH is 72bits, thus DMRS 1+1 only introduce more in-significant bits, i.e., padding bits, but at a cost of signalling overhead for no gain.
· Under current simulation setup, the performance difference between DMRS 1+1+1 and DMRS 1+1 is trivial, which means 
· Overhead of one more DMRS symbol for DMRS 1+1+1 is able to be compensated with more reliable channel estimation compared with DMRS 1+1.
· We don’t need to specify two set of requirements for DMRS 1+1+1 and 1+1 respectively.  
Proposal 1: Use DMRS configuration 1+1+1 to specify BS demodulation requirements for 2-step RACH for FR1. 
For whether or not to introduce high level TO cycling, according to our simulation results under current TO cycling values, we notice that one case sees performance difference between high level and medium level TO cycling, i.e., SCS 30k for FR1:
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Fig. 1: Simulated performances for SCS 30kHz for FR1

So one compromise could be to specify the requirements on high level TO cycling only for FR1, and only test medium level TO cylcing.
Proposal 2: For high level TO cycling, specify BS demodulation requirements only for FR1 for 2-step RACH.
Proposal 3: Only test the requirements for medium level TO cycling.

3. Conclusion
In this paper, we have the following proposals for BS demodulation requirements for 2-step RACH:
Proposal 1: Use DMRS configuration 1+1+1 to specify BS demodulation requirements for 2-step RACH for FR1. 
Proposal 2: For high level TO cycling, specify BS demodulation requirements only for FR1 for 2-step RACH.
Proposal 3: Only test the requirements for medium level TO cycling.
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