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Introduction
[bookmark: _GoBack]It is a well-known fact that a lot of the traffic in LTE consist of very small data transmissions (~100 Kbits) with rather large intervals. This means the UE quite often will enter the INACTIVE (or even IDLE) state in between the data transmissions. Furthermore, the NR frequency bands will include both low and high mmW frequency bands, where the mmW bands will have large chunks of bandwidths. When the UE enters INACTIVE it will most often camp on the cells with lower frequencies due to better pathgain. 
Assume for example the scenario in Figure 1. The UE camps on gNB1 when it enters IDLE/INACTIVE due the higher pathgain. When the UE has a data to transmits it enters ACTIVE state and starts transmitting to gNB1. At the same time the UE starts measuring on inter-frequency carriers according to the network configurations. Due to the delay to measure the relative good high mmW frequency cell the UE will be finished transmitting the small packets before it has time to enter multi-connectivity with gNB2. This may be an issue for both EN-DC and NR-NR MC (and CA) connections.
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[bookmark: _Ref480787390]Figure 1. UE is camping on the stronger gNB1 
One solution for this is to reuse the measurement during the IDLE/INACTIVE state when the UE enters the ACTIVE state and thereby connect to the gNB2 too before the data transmission is done. This is also proposed in [1]. The new LTE WID [2] also has the purpose to enable more efficient and faster DC (as well as CA) setup times which can be equally beneficial for NR deployments.
The issue of setting up DC from the get go during intial setup was discussed in the last RAN2 AH #2 meeting, and it has been agreed that:

1:	At least for EN-DC, the MN can perform a blind addition of the SN and use the first RRC reconfiguration message following RRC connection establishement to carry the corresponding SCG configuration. (No additional functionality will be defined enable this)

The main reason behind that decision was the measurement reporting require security to be setup, which is not the case during the first RRC reconfiguration. However, the situation is different in the case of INACTIVE to CONNECTED transition. Thus, in this contribution, we discuss on how faster measurements can be configured and reported to enable a more efficient DC setup during INACTIVE to CONNECTED transition. 
[bookmark: _Ref481675714]Discussion
The INACTIVE measurements may not always be valid when the UE enters the ACTIVE state. The reason for this is that the measurements are performed with rather large intervals and the UE movement can make them invalid. Therefore, it may also be beneficial to perform a fast measurement directly during the transition to CONNECTED in order to have a measurement of the current situation for the UE. Another reason may be to save UE battery during INACTIVE state and instead perform a fast measurement immediately after or upon transitioning to CONNECTED state instead.
One solution is that the gNB (or eNB) includes a fast measurement configuration/indication to the UE using Msg4 (RRC Resume message), as shown in Figure 2. 
RA preamble
RA Response 
Msg 3, resume ID 
Msg 4, RRC resume 
trigger for fast measurement, optionally includes which carriers to perform fast measurement on 
UE
gNB/eNB
Start a “fast measurement” on inter-frequency carrier(s)
Send fast measurement reports
INACTIVE
CONNECTED

[bookmark: _Ref480788427]Figure 2. Faster measurement configuration and reporting during a transition from INACTIVE to CONNECTED state
Optionally, Msg 4 may also contain which inter-frequency/inter-RAT carrier(s) the UE shall measure on (which may be a limited set of the normal inter-frequency carrier list but over a wider bandwidth than default). In this way, the time the UE finds a potential SN and set-up an MC/DC connection is minimized.
The required time could also be minimized by having a shorter layer 3 filtering period, making it possible for the UE to send the measurement quickly after finding any cell(s) that match the evaluation criteria.  An example of a fast measurement configuration (similar to the measurement tables in [4])  is shown in Table 2‑1. Nfreq,n and Nfreq,Fast  are the number of interfrequency carriers to measure on for normal and fast configuration, respectively. 
[bookmark: _Ref485108289]Table 2‑1 Measurement period examples for normal and fast measurement configuration
	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms] (normal performance)
	Measurement bandwidth [RB]

	Normal
	480 Nfreq,n
	6

	Fast
	40 Nfreq,Fast
	50



Considering the above discussion, we propose:
[bookmark: _Toc480789054][bookmark: _Toc481480088][bookmark: _Toc481675680][bookmark: _Toc481676267][bookmark: _Toc485423910][bookmark: _Toc490230256][bookmark: _Toc490247465][bookmark: _Toc469988807][bookmark: _Toc470073197][bookmark: _Toc471114488][bookmark: _Toc471498849][bookmark: _Toc473797555][bookmark: _Toc480788494]When the network orders the UE to perform a state transition from INACTIVE to CONNECTED, it can inform the UE to perform a fast measurement. 
[bookmark: _Toc480789055][bookmark: _Toc481480089][bookmark: _Toc481675681][bookmark: _Toc481676268][bookmark: _Toc485423911][bookmark: _Toc490230257][bookmark: _Toc490247466]Optionally, the fast measurement setup information may contain which inter-frequency/inter-RAT carrier(s) to perform a fast measurement on.
[bookmark: _Toc480789056][bookmark: _Toc481480090][bookmark: _Toc481675682][bookmark: _Toc481676269][bookmark: _Toc485423912][bookmark: _Toc490230258][bookmark: _Toc490247467]The fast measurement shall have a shorter L3 filtering than normal.
Conclusion
Based on the discussion in section 2, we propose the following:
Proposal 1	When the network orders the UE to perform a state transition from INACTIVE to CONNECTED, it can inform the UE to perform a fast measurement.
Proposal 2	Optionally, the fast measurement setup information may contain which inter-frequency/inter-RAT carrier(s) to perform a fast measurement on.
Proposal 3	The fast measurement shall have a shorter L3 filtering than normal.
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