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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1	Introduction
In RAN2#99 meeting, some agreements related to Delay reduction for SCell set-up were reached. 
Agreements:
1	UE can be indicated an inter-frequency carrier to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.
2	It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration. 

And in RAN2#99bis meeting, some further agreements for idle measurements were made.
Agreements:
1	The indication for which carrier(s) UE could do the IDLE measurements is included in SIB5 and dedicated RRC signalling (including the valid timer). FFS the value range of the timer.
2	UE indicates the availability of inter-frequency measurements in RRCConnectionSetupComplete or RRCConnectionResumeComplete

[bookmark: _GoBack][bookmark: OLE_LINK15]And there is a FFS on how fast to report the measurement and it has not been figured out yet. And how fast to report the measurement is depending on which message is chosen to report the result. Therefore, in this document, the analysis and comparison of the alternatives of measurement reporting procedure will be provided. Compared to previous document, the discussion is revised according to the latest agreements and addition of more elaboration on section 2.3 and 2.4.
2	Discussion
When UE performs RRC_IDLE mode measurement, the measurement report should be sent to the network for SCell configuration. And the possible enhancements of the measurement reporting procedure are provided below.
2.1	Measurement Report in Msg1
In NR, 2-step RACH was discussed. Although the discussion hangs on due to the time limitation, the benefit of the scheme is accepted by some companies. For example, if the UE is in inactive state, the UE may send preamble as its signature and some other information, e.g. Msg 3, could be sent as packet following the preamble. In the same sense, when UE in RRC_IDLE mode, the measurement report could be sent following the preamble in the Msg 1. Although the delay is very short in the solution, the impact is too huge. The whole procedure is shown in Figure 2-1.


Figure 2-1 UE sends IDLE mode measurement report in Msg1
2.2	Measurement Report in Msg3
In this solution, the UE sends the IDLE mode measurement report in Msg3 and the whole procedure is shown in Figure 2-2. In this option, after the UE receives RAR, which includes temporary C-RNTI, it puts the IDLE mode measurement report in Msg3 together with the UE ID. After the contention based random access is completed, it is possible for the network to configure the SCells for the UE according to the received measurement report. As we known, in UMTS, the UE sends the IDLE mode measurement report in Msg3. This is due to the TTI length is relative longer than that of LTE, without too strict limitation of message size, which is different from LTE.



Figure 2-2 UE sends IDLE mode measurement report in RRCConnectionRequest message
2.3	Measurement Report in RRCConnectionSetupComplete
[bookmark: OLE_LINK77]In this solution, after the contention resolution is completed, the IDLE mode measurement report is sent to the network together with RRCConnectionSetupComplete message. As the candidate CC set is configured in the following RRC connection reconfiguration procedure, it is more suitable to report measurement results by the RRC connection setup complete message. However, in existing LTE, it is required that measurement reports are only sent from the UE after successful AS security activation. Along with more important information introduced into the measurement report, the security protection on the measurement report information seems more important. Hence, if the UE and the eNB both stored the UE’s context, e.g. the UE suspended in active mode, the UE can report measurement results by the RRC connection setup complete message.  For idle mode UE, the security requirement cannot be met. The whole procedure is depicted as shown in Figure 2-3.


Figure 2-3 UE sends IDLE mode measurement report in RRCConnectionSetupComplete message

2.4	Measurement Report after Security is Setup
In this option, the ILDE mode measurement report is sent when the security is setup. This solution will delay the Scell configuration procedure at least about 45ms, as shown in the table 1. Although the measurement report is indicated after the RRC reconfiguration procedure causes additional delay compared to above solution, this solution meets the security requirement specified in the existing LTE. Considering the low latency of the SCell Addition, it is preferred to confine the UE to report the measurement result before the RRC reconfiguration procedure and after the Initial security activation procedure. And the whole procedure is shown in Figure 2-4. 


Figure 2.4 UE sends IDLE mode measurement report after security is setup

	Component
	Description
	Time
[ms]

	1,2,3
	RA + RRC Connection Request
	20

	4
	RRC Connection Setup + RRC Connection Request complete
	25

	6, 7
	Security Mode Command + RRC Connection Reconfiguration 

	30

	7
	Measurement report 
	15

	
	Delay on measurement report after security protection
	At least 45



Table 1. Illustration of the delay on the measurement report after security protection
Proposal 1: if the UE and the eNB both have stored the UE’s security context, e.g. the UE suspended in active mode, the UE can report measurement results by the RRC connection setup complete message.  
Proposal 2: it is proposed to confine the UE in idle mode to report the measurement result after the Initial security activation procedure and before the RRC reconfiguration procedure.. 
3	Conclusions
In this document, we provide possible solutions for the IDLE mode measurement report procedure with different reporting occasions and both the advantages and disadvantages are list as in table 1.
Table 1 Solutions Comparison
	
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	Collision with other UE
	Yes
	Yes
	NO
	NO

	Security Guarantee
	NO
	NO
	NO for the UE in idle mode;
YES for the UE suspended in active mode 
	Yes

	Resource limitation
	Huge impact
	Big impact
	Little impact
	NO

	Timely 
	via message 1,before RRC setup
	via RRCConnectionRequest message

	via RRCConnectionSetupComplete message 
	after the Initial security activation procedure and before the RRC reconfiguration



As illustrated in the table, solution 1 and solution 2 both take the risk that the UE may collide with other UEs and since the resource reserved for Msg1 and Msg3 is rather small, there will big impact on the signalling if sending the message in Msg 1 or Msg3. Although the measurement report is indicated after the RRC reconfiguration procedure causes additional delay compared to other solutions, this solution meets the security requirement specified in the existing LTE.  Hence, it is more suitable to report measurement results after the RRC reconfiguration procedure. Therefore, we propose:
Proposal 1: if the UE and the eNB both have stored the UE’s security context, e.g. the UE suspended in active mode, the UE can report measurement results by the RRC connection setup complete message.  
Proposal 2: it is proposed to confine the UE in idle mode to report the measurement result after the Initial security activation procedure and before the RRC reconfiguration procedure. 
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