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Introduction
For New Radio: 
During RAN1#86 and RAN1#86bis meetings, RAN 1 has discussed the RACH procedure and have agreed the following:
In RAN1#86, the following was agreed:
· RACH procedure including RACH preamble (Msg.1), random access response (Msg.2), message 3, and message 4 is at least assumed for NR from RAN1 perspective.
In RAN1 #86bis meeting, the following was identified:
· RAN1 is studying and some companies see potential benefits of a simplified RACH procedure consisting of two main steps (Msg1 and Msg2) for UEs
During RAN2#96 Reno meeting, RAN 2 agreed on following: 
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

[bookmark: OLE_LINK1][bookmark: OLE_LINK4]In the WI of further NB-IoT enhancement (RP-171428), the following optimization objective is given:
	A-4. NB-IoT small cell support
· Specify necessary support for NB-IoT to be used in microcell, picocell, and femtocell deployments [RAN4, RAN2, RAN1].
· Appropriate eNB classes [RAN4]
· Support for closed subscriber group (CSG) functionality can be considered. [RAN2]



Here in this document, we would like to talk about the Support of 2 Step RACH process for Small cells.
Discussion
For REL-15, we are talking about Measurement relaxation for Devices that are termed as Stationary and Agenda items like Early Data transmission to reduce the signaling for a NB-IoT UE. The motivation for this is to increase the Battery life and reduce any signaling which makes UE consume more battery Power. 
A “Static” or “Stationary” device concept is getting finalized during current work meetings. Normally a device is considered as static if it is not mobile, has been fixed to a wall or is camped on to one cell for a longer time. Such device only need to perform Initial cell selection and reselection but after that there do not need to do any further measurements unless asked by Network.
Small cell support concept is introduced to expand Coverage of NB-IOT UE. Since we do agree that there will be a high percentage of NB-IOT UE’s being used a smart meter or as a stationary device. One important aspect for a stationary or Static device is, it does not require Timing advance values while doing RACH process. Also if it is trying to camp on a small cell, TA values will not be much of a worry here. One more important point to discuss here is about the knowledge of UE about application level feedback. 
So we propose to introduce 2 Step RACH process for a static/stationary device camped on a small cell where TA acquisition becomes unnecessary to reduce signaling for a static NB-IOT UE that can increase the battery life. 
Observation: Since TA acquisition for static devices is unnecessary in small cells, it can use 2 Step Rach Procedure to transit from idle to connected mode.
With 2 Step Rach Process, number of handshakes between eNB and UE will be reduced and it will be quicker in case of small data or one-off small user data transmission. UE can quickly go to connected state, send the data, receive the feedback and get back to idle mode with less signaling. 
NW can reserve preambles that can be used for 2 STEP Rach process. NW will announce resources. UE will select a Preamble reserved for a 2 Step RACH process and transmit it in msg1 alongside UE ID for contention resolution. The UE ID should uniquely identify UE and hence should be decided by RAN1 on how to include this. In Return NW can send msg 2 that includes RAR and contention resolution information. UE will then be in RRC Connected state so that it can send or receive data. Upon completion of data, it can return back to idle mode. There will be multiple UE’s in a small cell that will not require TA acquisition, hence it can do simply do a quick state transition to Connected mode using 2 Step RACH procedure.
2 Step Rach and 4 Step Rach procedure can be supported in Parallel. It is quite possible that UE may have to fall back to 4 Step Legacy RACH process because of high interference of NW unable to decode data. For this scenario, NW will just send the RAR and preamble to be used to fall back to legacy 4 step RACH procedure. UE on receiving this will fall back to legacy 4 Step RACH procedure. 
Proposal: 2 Step and 4 Step Rach procedures can be supported in parallel so that UE can fall back to legacy procedure if NW is unable to decode data.
If above proposals and Observation are agreed then we can also talk about enhancement of 2 Step Rach where we can include 2 Step Rach in general for all Stationary Devices. If a devices declares itself to be stationary of Static, it can use 2 step Rach even if camped on a normal cell. The principle of TA stays the same as it was discussed in NR and it doesn’t differ. In Small cells TA is not important and in Normal cells for Static, TA can be maintained by stationary devices once evaluated.
Proposal: Static or Stationary devices can always use 2 Step Random access procedure. In case of NW data decoding failure, It will fall back to use normal 4 Step RACH procedure.
Conclusions
Following Proposals are made: 
Proposal 1: We should adopt 2 STEP Rach Process for Small cells for NB-IoT on same principles as discussed during NR.
Proposal 2: 2 Step and 4 Step Rach procedures can be supported in parallel so that UE can fall back to legacy procedure if NW is unable to decode data.
Proposal 3: Static or Stationary devices can always use 2 Step Random access procedure. In case of NW data decoding failure, It will fall back to use normal 4 Step RACH procedure.
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