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Introduction
During RAN2#97bis, there was a proposal for including a NAS message in RRCConnectionRequest to reduce the latency to transition from RRC_IDLE to RRC_CONNECTED by enabling parallel AS and CN processing [1]. The motivation for this was to meet the 5G requirements on CP latency. This contribution discusses the motivation and feasibility of such solution. Inclusion of information in msg3 is also addressed in the e-mail discussion on connection control after RAN2 #98 [98#30].
[bookmark: _Ref178064866]Discussion
The CP latency requirement from 38.913 [2] specifies that the transition from a battery efficient state to start of continuous data transfer should be less than 10 ms. In our view, these requirements mean that 5G should support the possibility to keep UEs in a battery efficient state which allows a quick transition to a state supporting efficient data transmission. 
ITU has defined the CP latency and the requirement on it to be [3]:
“Control plane latency refers to the transition time from a most “battery efficient” state (e.g. Idle state) to the start of continuous data transfer (e.g. Active state).
This requirement is defined for the purpose of evaluation in the eMBB and URLLC usage scenarios.
The minimum requirement for control plane latency is 20 ms. Proponents are encouraged to consider lower control plane latency, e.g. 10 ms.”
The above requirements does not specify that the battery efficient state need to be RRC_IDLE. The focus is just on a state which is battery efficient from the UE point of view. In our view this state should be RRC_INACTIVE. The reason for this is that RRC_IDLE would always involve CN signaling which can take time (depending on backhaul latency). It is unlikely that even the optimized procedure proposed in [1] can meet the 10 ms latency requirement given the 
· Need to communicate with CN
· Setup security
· Setup up DRBs (which preferably should be done after security setup for security reasons). 
The state transition from RRC_INACTIVE on the other hand requires no CN signaling, security setup etc. and should be able to meet the CP latency requirements. This basic procedure can be further optimized by allowing early data transmission in conjunction with MSG3.
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The CP latency during transition from RRC_INACTIVE State to RRC_CONNECTED State is 31.5 ms compared to 80 ms latency for transition from RRC_IDLE to RRC_CONNECTED Mode.  The steps involved in RRC_INACTIVE to RRC_CONNECTED transition and associated latency is described in Table 1 [4]. 

[bookmark: _Ref492997094]Table 1: CP latency during transition from Inactive to Connected State
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	Description
	Latency
[ms]

	1
	Average delay due to RACH scheduling period (1TTI)
	0.5

	2
	Transmission of RACH Preamble
	1

	3
	Preamble detection and processing in eNB
	2

	4
	Transmission of RA response
	1

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	5

	6
	Transmission of RRC Connection Resume Request
	1

	7
	Processing delay in eNB (L2 and RRC)
	4

	8
	Transmission of RRC Connection Resume 
	1

	9
	Processing delay in the UE (L2 and RRC; including UL grant reception)
	15

	10
	Transmission of RRC Connection Resume Complete and UP data
	1

	 
	Total delay [ms]
	31.5




[bookmark: _Toc497996461]The control plane latency during transition from RRC_INACTIVE State to RRC_CONNECTED State is 31.5 ms compared to 80 ms latency for transition from RRC_IDLE to RRC_CONNECTED Mode.

Since, the control plane latency for RRC_INACTIVE to RRC_CONNECTED State is much lower than RRC_IDLE to RRC_CONNECTED State, the ITU-R targets of control plane latency could be relatively easily achieved by optimizing the RRC_INACTIVE to RRC_CONNECTED State.  
Feasibility of sending NAS or data with MSG3
Even if there are no requirements to optimize the state transition from RRC_IDLE, it does not mean that it could not be considered. Especially in the case optimizations are introduced in RRC_INACTIVE for early data transmission when transitioning to RRC_CONNECTED.
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Assuming that a mechanism is defined for UEs to request (e.g. using specific preambles [5]) and be assigned bigger grants for MSG3 it could be considered to support multiplexing of NAS and data with the initial RRC message (RRC connection setup request, RRC connection resume request). 
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When the UE request these larger grants, it is not certain that the network have the capacity to allow it, e.g. during congestion. In such cases, the UE may only receive a normal UL grant, sufficient only for the initial RRC message. As the UE cannot know in advance whether it will receive an extended UL grant, the UE should prepare the RRC/NAS or UP data in a separate PDCP PDUs so it is prepared to transmit only the critical RRC message if it does not get a big enough grant. This PDU could also be segmented on lower layer if needed.

[bookmark: _Toc497997560]If transmission of early data or NAS should be supported together with initial RRC message, this information should be sent in a separate PDCP PDU making it possible for the UE to only send the initial RRC message if the network only gives a small grant.
Proposed way forward
As discussed in the paper it is not clear that there is a need to optimize the state transition from RRC_IDLE by sending NAS in MSG3. It could however be considered to support early Data transmission from RRC_INACTIVE. If such enhancements are introduced it may also be worth to define solutions allowing early NAS transmission from RRC_INACTIVE / RRC_IDLE since the mechanism are the same. 
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Conclusion
The following observations are made:
Observation 1	The CP latency requirements from 38.913 and ITU-Rand does not say that the battery efficient state need to be RRC_IDLE
Observation 2	Using RRC_INACTIVE is more suitable to get low latency since no security setup and CN signaling is required
Observation 3	The control plane latency during transition from RRC_INACTIVE State to RRC_CONNECTED State is 31.5 ms compared to 80 ms latency for transition from RRC_IDLE to RRC_CONNECTED Mode.
Observation 4	If optimizations for early data transmission at transition from RRC_INACTIVE are introduced, it could be considered to also allow early NAS transmission from RRC_IDLE and RRC_INACTIVE since the mechanisms are similar.
Observation 5	Transmission of NAS or data with MSG3 requires that the UE is able to request bigger or additional grants.
Observation 6	If transmission of early data or NAS should supported together with initial RRC message, this information should be sent in a separate PDCP PDU making it possible for the UE to only send the initial RRC message if the network only gives a small grant.

Based on the discussion we propose the following:
Proposal 1	If transmission of early data or NAS should supported together with initial RRC message, this information should be sent in a separate PDCP PDU making it possible for the UE to only send the initial RRC message if the network only gives a small grant.
Proposal 2	Optimization for early NAS messages when transitioning from RRC_IDLE should only be considered in conjunction with optimization to send early NAS or data when transitioning from RRC_INACTIVE.
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