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Introduction
Following agreements are achieved for 2-step RACH at RAN2#96 [1]:
Agreements
If 2 step RACH is supported:
1 The 2-step RACH resources are optionally configurable by the NW 
FFS whether it can be configured by broadcast and/or by dedicated signalling.
2: NW can configure/restrict the usage of the 2-step RACH for certain cases ( e.g. procedures/services/radio condition, etc) (FFS for which cases for which it is possible to configure/restrict the usage)
3	RAN2 expects a benefit in latency for the 2 step RACH procedure
4	From RAN2 point of view, the 2-step RACH procedure is not restricted to be used with certain UE ID size.
5	Can provide RAN1 with the different size of message size and UE ID size for the different scenarios in LTE. Indicate to RAN1 that for some use cases the UE ID only would not be sufficient. For NR we are still studying.

Further a reply LS to RAN1 was sent in [2] providing the Msg3 sizes and the associated UE ID sizes for applicable scenarios in LTE.
In this contribution we discuss the FFS aspects on the scenarios where the 2-step RACH is relevant from the above agreements and the prioritization of work on the 2-step RACH.
Discussion
Random access procedure is performed in following scenarios in LTE: 1) Initial access, 2) RRC Connection Re-establishment procedure, 3) Handover, 4) DL/UL data arrival requiring RA and 5) for positioning purpose.
In addition to above scenarios; RA is expected to be performed in NR during RRC_INACTIVE to RRC_CONNECTED transition for following scenarios a) RAN paging area update and b) DL/UL data arrival during RRC_INACTIVE.
The 2-step RACH provides benefits in terms of latency; however this benefit is realized only if the 2-step RACH performance is as good as the 4-step RACH procedure in terms of success rate. If the 2-step RACH fails then as pointed out in [3] and [4] the procedure has to fallback to 4-step RACH and the latency benefit is lost or the 2-step RACH may even incur more latency due to fallback. The feasibility and performance of 2-step RACH is evaluated by RAN1 and we need to wait for the evaluations to be completed to understand performance of 2-step RACH. 
Observation#1: If the 2-step RACH fails frequently then the procedure has to fallback to 4-step RACH and the latency benefit is lost or the 2-step RACH may even incur more latency.
Proposal#1: RAN2 needs to wait for the RAN1 evaluations to be completed to understand the performance of 2-step RACH and decide in what cases the latency benefits can be realized. 

However, for the sake of progress on the study we consider the 2-step RACH is most relevant for the DL/UL data arrival requiring RA when the UE is either in RRC_INACTIVE or RRC_CONNECTED. In these cases regardless of the 2-step RACH is successful or not the latency improvement is achieved on best effort basis which is desirable. This could also be the argument for RRC Connection Re-establishment and RAN paging area update but we consider these scenarios as optimization but could still be considered after RAN1 evaluations. Other case as pointed in [3] and [4] where the 2-step RACH could be useful is for small data transmission. This case is applicable for small data transmission in RRC_INACTIVE without the need to transition to RRC-CONNECTED where it is expected that MSG3 will carry small data. However, this case will be first discussed and evaluated for the 4-step RACH in the context of data transmission in RRC_INACTIVE and then subsequently considered for 2-step RACH. Given the discussions on data transmission in RRC_INACTIVE state at a preliminary stage more study and time is expected to arrive at agreements on it. Based on the above discussion we believe more studies are required in RAN1 and RAN2 to build the complete picture on the usability of 2-step RACH which should be continued in Rel-15. For normative work in Rel-15 focus should be on 4-step RACH. Given the limited time for normative work in Rel-15, specification work 2-step RACH can be de-prioritized in Rel-15.
Observation#2: More time consuming studies are required in RAN1 and RAN2 to build the complete picture on the usability and applicability of 2-step RACH.
Proposal#2: Study on 2-step RACH can continue in Rel-15 while specification work on 2-step RACH can be de-prioritized to Rel-16.
Conclusion
Based on the above, RAN2 is requested to discuss the following observations and agree on the following proposals:
Observation#1: If the 2-step RACH fails then the procedure has to fallback to 4-step RACH and the latency benefit is lost or the 2-step RACH may even incur more latency due to fallback.
Observation#2: More time consuming studies are required in RAN1 and RAN2 to build the complete picture on the usability and applicability of 2-step RACH.
Proposal#1: RAN2 needs to wait for the RAN1 evaluations to be completed to understand the performance of 2-step RACH and decide in what cases the latency benefits can be realized. 
Proposal#2: Study on 2-step RACH can continue in Rel-15 while specification work on 2-step RACH can be de-prioritized to Rel-16.
References
[1] R2-17xxxx, RAN2#95 Chairman’s Notes, RAN2#96, Reno.
[2] R2-169141, Reply LS on NR RACH Procedure, RAN2. 
[3] R2-168520, 2-Step random access procedure in NR, Intel.
[4] R2-168665, Random Access enhancements, Ericsson.
[bookmark: _GoBack]
