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1. Introduction

In RAN4#60bis inter-frequency requirements for CA capable UE which is capable of measuring on non-configured inter-frequency carrier or a UE which is capable of measuring on an inter-frequency carrier without measurement gaps were discussed [1]
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[2]. The topic was further discussed during RAN4#61 ([3][4]). Some details remained to be settled and a way forward was agreed [5]. 
In this contribution we provide a proposal on the outstanding issues.

2. Agreements and Open items
The following was agreed and stated in the way forward [5]:
· Measurement accuracy: existing inter-frequency requirements apply
· Inter-frequency RSRP accuracy requirements in 36.133 section 9.1.3 [6]
· Inter-frequency RSRQ accuracy requirements in 36.133 section 9.1.3
· Side conditions: existing inter-frequency requirements apply
· RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot as specified in 36.133 Annex B.2.3

· Additional RSRP side conditions as specified in 36.133 section 9.1
· Number of cells: existing inter-frequency requirements apply
· Minimum requirement 4 monitored cells per carrier as specified in 36.133 section 8.1.2.3 

· Number of monitored carriers: existing inter-frequency requirements apply

· Number of carriers as specified in 36.133 section 8.1.2.1.1 
· Cell identification delay and L1 measurement period: identification times and measurement periods are scaled by the total number of carriers monitored by the UE (with or without gaps)
· Scaling by Nfreq which is specified in 36.133 section 8.1.2.1.1
Then regarding the actual cell identification delay no agreement was reached, but the following options were stated in the way forward: 

· Cell identification delay and L1 measurement period: The cell identification and L1 measurement period are FSS. There are following options:

· Option 1: intra-frequency requirements apply
· Option 2: inter-frequency requirements (based on 40ms gap periodicity) apply

· Option 3: FFS

Below we look more closely on Options 1 and 2.  
3. Proposal on Cell Identification and L1 Measurement delays

For the outstanding issue on Cell Identification time there is no difference between Options 1 and 2 for DRX cycles longer than 160 ms (Table 1 and Table 2). For shorter DRX cycles and down to non-DRX the difference between Option 1 and Option 2 gradually increases, where for non-DRX the cell detection is allowed to take 4.8 times longer for the latter (inter-frequency requirements based on 40 ms gap periodicity).

Once a cell has been detected it shall be measured over a L1 measurement period. For DRX cycles longer than 80 ms, there is no difference between Options 1 and 2, but for shorter DRX cycles down to non-DRX the difference between Options 1 and 2 increases, where for non-DRX the L1 measurement period is 2.4 times longer for the latter.

To summarize, once the first cell has been found there is no substantial difference between Options 1 and 2 for DRX cycles longer than 80 ms, due to that the detected cells will have to be measured. For non-DRX there is a factor 2.4 that differs between the two options. The difference is thus only seen for services that require relatively short DRX cycles, or when under non-DRX requirements e.g. due to extended activity beyond DRX ON time. Shorter cell search and L1 measurement delays on inter-frequency carrier will be highly beneficial for delay sensitive services which use shorter DRX cycle.  Due to these arguments we find Option 1 reasonable.
Proposal: Cell identification delay and L1 measurement period are proposed to follow existing intra-frequency requirements (Table 2 and Table 4 below, respectively).
Table 1: Cell identification time for inter-frequency carrier (36.133 Table 8.1.2.3.1.2-1, 40 ms gap period)
	DRX cycle 
length (s)
	 Tidentify_inter (s) (DRX cycles)

	≤0.16
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	0.256
	5.12 (20)

	0.32
	6.4 (20)

	0.32< DRX-cycle≤2.56
	Note (20)

	Note: Time depends upon the DRX cycle in use


Table 2: Cell identification time for intra-frequency carrier (36.133 Table 8.1.2.2.1.2-1)
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1: Number of DRX cycles depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table 3: L1 measurement period, inter-frequency carrier.

	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles)

	≤0.08
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	0.08<DRX-cycle≤2.56
	Note (5)

	Note: Time depends upon the DRX cycle in use


Table 4: L1 measurement period, intra-frequency carrier (36.133 Table 8.1.2.2.1.2-2)
	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


4. Conclusion
We have analyzed the differences between Options 1 and 2 and although the former requires somewhat more effort than the latter for DRX cycles of 80 ms or less, we think Option 1 is reasonable. This is also beneficial from system point of view for delay sensitive services using shorter DRX cycles. Hence we propose the following:
· Proposal: Cell identification delay and L1 measurement period are proposed to follow existing intra-frequency requirements (Table 2 and Table 4 below, respectively).

This proposal along with the agreements in the Way Forward [5] is captured in a CR [7]. 
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