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Introduction
This contribution discusses the procedure for IDLE to CONNECTED transition in NR. An analysis is performed of the corresponding LTE procedure (including current agreements for NR) and proposals are made. 
Discussion
It has been discussed that the procedure for transition from RRC_IDLE to RRC_CONNECTED is based on the establishment of a new RRC connection, similar to Rel.13 LTE.
 RAN2-99 – Aug 2017
· For IDLE to CONNECTED RRC transition, a 3-step RRC procedure is used.
· For IDLE to CONNECTED RRC transition, RRC Connection Request kind of message is sent over SRB0 carried by RACH MSG3.
· For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup kind of message is sent over SRB0 carried by RACH MSG4.
· For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup Complete kind of message is sent over SRB1 carried by MSG5.
· RRC Connection Request kind of message includes UE identity and establishment cause.
· RRC Connection Setup kind of message includes dedicated radio resource configuration for SRB1

What has not been discussed so much is what happens after the connection is setup. In LTE, for instance, separated procedure is used to setup security and DRBs. 
[bookmark: _Toc502928239][bookmark: _Toc502928481][bookmark: _Toc503477305]It is an open issue if the procedure to transit from RRC_IDLE to RRC_CONNECTED includes the security procedure and the reconfiguration (to establish SRB2 and default DRB) as in Rel.13 LTE

The current complete LTE idle-to-connected procedure involves the following steps:
-	(optional) Paging
-	Random access procedure
-	RRC connection setup procedure (to setup a signalling connection over SRB1)
-	RRC security mode command procedure (to setup security)
-	RRC Connection Reconfiguration procedure (to setup DRBs and SRB2)
The steps above are shown in the figure below (using NR terminology):
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Figure 1: Transitions from RRC_IDLE to RRC_CONNECTED

It can be discussed if the procedure above should be modified or optimized for NR. 
In our view there is not any need to change the SMC and RRC Connection Reconfiguration given that they already in LTE can be executed immediately after each other (using same downlink TTI) since the UE will process them in order. 
[bookmark: _Toc502928240][bookmark: _Toc502928482][bookmark: _Toc503477306]In LTE the Security Mode Command and RRC Connection Reconfiguration can be sent in the same TTI (as two separate RRC PDUs)
Keeping the SMC and RRCCR separate has the advantage that the RRCCR can be encrypted (in addition to integrity protected). It is proposed to adopt the same solution in NR. 
[bookmark: _Toc503477309][bookmark: _Toc502928243][bookmark: _Toc502928487]As in LTE, the NR SMC and RRC Reconfiguration procedure should be separate procedures. 
For the RRC connection request procedure, it would be possible to optimize the performance by including all relevant information (incl. NAS info) from MSG5 in MSG3 as proposed in [1] or send it immediately after MSG3 allowing the gNB to forward the NAS information to the right CN node already after MSG3. The benefit of this would be that one RTT could be reduced, while the drawback would be that there needs to be defined a mechanism for sending more content in MSG3 or immediately after it, which may not be so easy if the network at this stage does not know how large grant to assign the UE.  
[bookmark: _Toc502928241][bookmark: _Toc502928483][bookmark: _Toc503477307]Including MSG5 information in MSG3 or immediately after MSG3 would speed up the idle-to-connected transition by up to one RRC roundtrip but it would require new mechanism to allow transmitting more bits in initial UE messages and may not work for UEs which are in poor coverage.
Given that the most efficient sleep state for UEs in NR is not IDLE but INACTIVE, it can be questioned if there is a need to optimize the idle-to-connected transition in Rel-15.
[bookmark: _Toc502928242][bookmark: _Toc502928484][bookmark: _Toc503477308]The best performance can be achieved using NR RRC_INACTIVE meaning it may not be a needed to optimize the idle-to-connected state transition by merging MSG3 and MSG5 content. 
[bookmark: _Toc502928488][bookmark: _Toc503477310]The agreement to use a 3-step RRC procedure for IDLE to CONNECTED RRC transition should be kept. MSG3 should include critical information required for the first message while MSG5 could include NAS information, NAS CN selection node information etc. 
Conclusion
In section 2 we made the following observations:
Observation 1	It is an open issue if the procedure to transit from RRC_IDLE to RRC_CONNECTED includes the security procedure and the reconfiguration (to establish SRB2 and default DRB) as in Rel.13 LTE
Observation 2	In LTE the Security Mode Command and RRC Connection Reconfiguration can be sent in the same TTI (as two separate RRC PDUs)
Observation 3	Including MSG5 information in MSG3 or immediately after MSG3 would speed up the idle-to-connected transition by up to one RRC roundtrip but it would require new mechanism to allow transmitting more bits in initial UE messages and may not work for UEs which are in poor coverage.
Observation 4	The best performance can be achieved using NR RRC_INACTIVE meaning it may not be a needed to optimize the idle-to-connected state transition by merging MSG3 and MSG5 content.

Based on the discussion in section 2 we propose the following:
Proposal 1	As in LTE, the NR SMC and RRC Reconfiguration procedure should be separate procedures.
Proposal 2	The agreement to use a 3-step RRC procedure for IDLE to CONNECTED RRC transition should be kept. MSG3 should include critical information required for the first message while MSG5 could include NAS information, NAS CN selection node information etc.
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