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1	Introduction
RAN#80 approved a new SI on solutions evaluation for NR to support Non-Terrestrial Network. The latest version of the SID is given in [1]. The SI has the following RAN1 objectives. The RAN1 work is scheduled to begin at RAN1#96bis in April 2019.
Physical layer
Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.
Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]


In addition, the following note was added in the latest version of the SID:
Note: PRACH impact on 4 step RACH procedure is considered. Identification of any specific requirements related to 2 step RACH (compared to 4 step RACH) is also considered after some progress on the WID “2 step RACH” if necessary [RAN1 and 2].
In this contribution, we discuss 2-step RACH for NTN.
2 [bookmark: _Ref178064866]Discussion
2.1	2-step RACH in Rel-16 NR
According to the approved WI on 2-step RACH [2], the work item aims to specify 2-step RACH as general MAC procedure covering both physical layer and higher layer aspects. Only Contention based RACH procedures are specified for 2-step RACH. The work item targets a common design for 3 main scenarios (mMTC, URLLC and eMBB) and for both licensed and unlicensed spectrum. 
[bookmark: _Toc4663998]Rel-16 2-step RACH WI targets a common design for 3 main scenarios (mMTC, URLLC and eMBB) and for both licensed and unlicensed spectrum.
In our understanding, 2-step RACH is motivated by two main use cases: efficient channel access in unlicensed spectrum (i.e. for NR-U), and transmission of small data packets. 
· For NR-U, both the UE and gNB may need to go through a listen-before-talk (LBT) procedure for each RACH step, and so halving the number of LBT operations via a 2-step RACH can significantly decrease the delay in connecting to the network. We note that NR-U operation targets small cell operation (the study used an UMi scenario with 23 dBm transmit power, 0 dBi gain antennas to investigate outdoor system level performance). 
· For small packet data transmission, it is well known from prior studies that significant amounts of traffic can have a small packet size. The overhead from RRC connection setup or RRC resume for such small packets is significant, and so shorter RACH procedures can be appealing. 
[bookmark: _Toc4663999]The main use cases of 2-step RACH are efficient channel access in unlicensed spectrum and transmission of small data packets.
2.2	2-step RACH in NTN
In the context of NTN, it is not clear what the main use case of 2-step RACH is. Thus, it is essential to first clarify use cases, scenarios and requirements for 2-step RACH in NTN. 
[bookmark: _Toc4664000]Clarifying use cases, scenarios and requirements for 2-step RACH in NTN is needed.
Since the work item on 2-step RACH targets a common design for 3 main scenarios (mMTC, URLLC and eMBB) and for both licensed and unlicensed spectrum, it may likely be that the design anchored in the 2-step RACH work item can meet the use cases, scenarios and requirements in NTN already. To avoid parallel discussion, we propose that 2-step RACH is not discussed in NTN until the design of 2-step RACH is mature under the Rel-16 WID on 2-step RACH.
[bookmark: _Toc4664001]RAN1 to hold off discussing 2-step RACH until the design of 2-step RACH is mature under the Rel-16 WID on 2-step RACH.
After the design of 2-step RACH is complete under the Rel-16 WID on 2-step RACH, if necessary RAN1 may discuss specific NTN requirements. However, any additional NTN requirements should be evaluated against the baseline: the final Rel-16 2-step RACH design. Enhancements should not be considered unless the gains could justify the work.
[bookmark: _Toc4664002]Additional NTN requirements for 2-step RACH if any should be evaluated against the baseline: the final Rel-16 2-step RACH design.
Conclusion
In the previous sections, we discuss 2-step RACH for NTN. We made the following observations: 
Observation 1	Rel-16 2-step RACH WI targets a common design for 3 main scenarios (mMTC, URLLC and eMBB) and for both licensed and unlicensed spectrum.
Observation 2	The main use cases of 2-step RACH are efficient channel access in unlicensed spectrum and transmission of small data packets.
Observation 3	Clarifying use cases, scenarios and requirements for 2-step RACH in NTN is needed.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 to hold off discussing 2-step RACH until the design of 2-step RACH is mature under the Rel-16 WID on 2-step RACH.
Proposal 2	Additional NTN requirements for 2-step RACH if any should be evaluated against the baseline: the final Rel-16 2-step RACH design.
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