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Introduction
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 IDLE/INACTIVE 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 IDLE/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.
[bookmark: _Ref481675714]Discussion
The IDLE 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. 
One solution is that the gNB1 includes a fast measurement indication to the UE using the RACH Msg4 content resolution message, see Figure 2. 
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[bookmark: _Ref480788427]Figure 2 Faster measurement for a UE performing a transition to CONNECTED 
Optionally, the message 4 may also contain which inter-frequency 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.
Since the measurement is very time critical it is necessary to have a short layer 3 filtering. If the UE finds any cells that match the evaluation criteria it will send a measurement report. 
Another option is that the RRC suspend message contains the necessary fast measurement information for the UE.
If the session is DL initiated, the paging message can be used to inform the UE that a fast measurement shall be performed. 
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[bookmark: _Toc481753809][bookmark: _Toc481762696]UE measurements during IDLE/INACTIVE state can be reused for the fast setup.
[bookmark: _Toc481753810][bookmark: _Toc481762697]The suspended message can indicate to the UE that it shall perform measurement during inactive/idle mode including the inter-frequency carrier(s) to measure on, periodicity and L3 filter length.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	When the UE performs a transition to CONNECTED, the network can inform the UE to perform a fast measurement.
Proposal 2	Optionally, the information may contain which inter-frequency carrier(s) to perform a fast measurement on.
Proposal 3	The fast measurement shall have a shorter L3 filtering than normal.
Proposal 4	UE measurements during IDLE/INACTIVE state can be reused for the fast setup.
Proposal 5	The suspended message can indicate to the UE that it shall perform measurement during inactive/idle mode including the inter-frequency carrier(s) to measure on, periodicity and L3 filter length.
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In [5] is stated that “the UE reports measurement information in accordance with the measurement configuration as provided by E-UTRAN. E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED by means of dedicated signalling, i.e. using the RRCConnectionReconfiguration message”. 
Intra-frequency measurements
Further on, from, For the case of E-UTRAN intra frequency measurements when no DRX is used it is stated in [4], section 8.1.2.2.1.1 that: “In the RRC_CONNECTED state the measurement period for intra frequency measurements is 200 ms. When no measurement gaps are activated, the UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements for 8 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms.”. Thus, if no gaps for inter frequency measurements are defined, up to 8 cells shall be measured within 200 ms.
From [4] , section 8.1.2.2.1.2, E-UTRAN intra frequency measurements when DRX is used: “When DRX is used in the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra as shown in table 8.1.2.2.1.2-2.”
Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use
Note2: Time depends upon the DRX cycle in use



Thus, the physical layer measurement period also increases in proportion to the DRX cycle for DRX cycles larger than 40 ms for intra-frequency case.
Inter-frequency measurements
From [4] (section 8.1.2.3.1.1) it can be found that: “When measurement gaps are scheduled for FDD inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively, with measurement period given by table 8.1.2.3.1.1-1.
Table 8.1.2.3.1.1-1: Measurement period and measurement bandwidth
	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms] (normal performance)
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms] (reduced performance)
	Measurement bandwidth [RB]

	
0
	480 x Kn x Nfreq,n
	480 x Kr x Nfreq,r
	6

	1 (Note)
	240 x Kn x  Nfreq,n
	240 x Kr x  Nfreq,r
	50

	Note: This configuration is optional



The UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies or 8 FDD interfrequencies if the UE supports Increased UE carrier monitoring E-UTRA and the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period defined in Table 8.1.2.3.1.1-1.”
And when DRX is used from [4] (8.1.2.3.1.2): “When DRX is used, Tmeasure_inter is as defined in Table 8.1.2.3.1.2-2”
Table 8.1.2.3.1.2-2: Requirement to measure FDD interfrequency cells
	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles) (normal performance)
	Tmeasure_inter (s) (DRX cycles) (reduced performance)

	≤0.08
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable

	0.08<DRX-cycle≤2.56
	Note (5*Kn*Nfreq,n)
	Note (5*Kr*Nfreq,r)

	Note: Time depends upon the DRX cycle in use
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