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1 Background
The measurements and mobility with an extended DRX in connected mode (C-eDRX) up to the SFN limit of 40,96 seconds have been discussed during the study item phase [1], [2]. The C-eDRX is applicable in CELL_PCH and URA_PCH, where the UE performs measurements and cell re-selection identical as in Idle mode. 
SA2 suggests in LS [3] that the C-eDRX should be sufficiently smaller than 30 seconds to avoid CN triggered NAS procedures. Therefore it is proposed to introduce a C-eDRX up to 20 seconds [4]. In this contribution the measurements and mobility with a C-eDRX up to 20 seconds is discussed further and a way forward is proposed. 
The DRX measurement requirements are determined by RAN4 and captured in TS 25.133, and time units have been reserved in RAN4#76bis (October 2015 0.5 TU) and RAN4#77 (November 2015 0.5 TU).
2 Discussion
When the UE is in DRX the UE wakes-up periodically to perform measurements with the intention to continuously camp on the strongest cell while monitoring paging for changes in system information and to receive incoming calls/data. Thus, while moving around, the UE remains synchronized and connected to the system, by continuously measuring the quality of the serving cell, and attempting to detect new cells by means of intra-frequency, inter-frequency or iRAT measurements (see also Figure 1). 
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Figure 1: Power consumption model. 
Typically intra-frequency measurements are sufficient to maintain mobility and connectivity (i.e. single frequency coverage), but in some cases inter-frequency or iRAT measurements may be needed to retain connectivity. 

The RAN4 measurement requirements in TS 25.133 are defined in such a way that the UE is only required to measure when waking up to listen to paging, i.e. the measurement requirements scale with the configured DRX cycle length. This is efficient because the UE is able to perform intra-frequency measurements during PICH monitoring, and furthermore there is overhead involved to wake-up and perform the measurements (see also Figure 1).
When the UE is in DRX in CELL_PCH/URA_PCH state it can be investigated if the RAN4 measurement framework can be extended to include a longer DRX up to 20 seconds (see table 4.1 in TS 25.133), for example: 
	DRX cycle length [s]
	Nserv [number of DRX cycles]
	TmeasureFDD [s] (number of DRX cycles)
	TevaluateFDD [s] (number of DRX cycles)

	0.08
	4
	0.64 (8 DRX cycles)
	2.56 (32 DRX cycles)

	0.16
	4
	0.64 (4)
	2.56 (16)

	0.32
	4
	1.28 (4)
	5.12 (16)

	0.64
	4
	1.28 (2)
	5.12 (8)

	1.28
	2
	1.28 (1)
	6.4 (5)

	2.56
	2
	2.56 (1)
	7.68 (3) 

	5.12
	1
	5.12 (1)
	10.24 (2)

	10.24
	1
	10.24 (1)
	20.48 (2)

	20.48
	1
	20.48(1)
	40.96(2)


The possible extension described in the table above, requires the UE to measure at least every DRX cycle (up to 20 sec), and it requires the UE to take the average of the last two measurements to evaluate cell re-selection:
· TevaluateFDD: defines how many measurements the UE shall evaluate for cell re-selection
. 

· TmeasureFDD: defines how often the UE shall measure
Furthermore there are separate requirements to detect changes in already detected cells (e.g. serving cell) and how quickly the UE shall be able to detect new cells. No changes are foreseen for these type of measurements. 
It is fair to note that with an increased time between consecutive measurements (i.e. longer DRX cycle length) the risk that cell re-selection fails increases as well (similar effect is observed with increased mobility / speed). But it is expected that mobility can still be supported with an eDRX up to 20 seconds. Furthermore it is noted that there is a recovery mechanism specified in 25.133 what the UE should do when it loses the serving cell:

1. The UE shall measure on any cell in the neighbor cell information to find a suitable cell when during Nserv consecutive DRX cycles the S criteria of the serving cell is not met

2. If the UE does not find a suitable cell after 12 seconds, the UE shall initiate cell select for the selected PLMN (i.e. measure beyond the neighbor cell information and scan for any suitable cell). 

3. After this 12 seconds a UE in CELL_PCH/URA_PCH is considered “out of service” and has to perform the actions in 25.331 (e.g. go to Idle mode). 

Thus there is an existing recovery mechanism when the UE moves too fast, measures not often enough, or when there is a sudden drop in serving cell quality. 

In [4] it is proposed to introduce a C-eDRX up to 20.48 seconds. If this is agreeable, it is proposed to ask RAN4 to discuss and introduce the C-eDRX measurement requirements in PCH state up to 20.48 seconds:
Proposal 1: Ask RAN4 to introduce measurement requirements for an extended DRX up to 20.48 seconds in CELL_PCH and URA_PCH. 
If this is agreeable it is proposed to send an LS to RAN4 to introduce the measurement requirements in TS 25.133 for eDRX up to 20.48 seconds in CELL_PCH and URA_PCH. A draft LS is provided for information.
3 Summary

RAN2 is kindly asked to discuss measurements and mobility with C-eDRX: 

Proposal 1: Ask RAN4 to introduce measurement requirements for an extended DRX up to 20.48 seconds in CELL_PCH and URA_PCH. 
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� See section 4.2.2.2 TS 25.133: The filtering shall be such that the UE shall be capable of evaluating that an intra-frequency cell has become better ranked than the serving cell within TevaluateFDD (see table 4.1), from the moment the intra-frequency cell became at least 3 dB better ranked than the current serving cell, provided that Treselection timer is set to zero and either CPICH Ec/Io or CPICH RSCP is used as measurement quantity for cell reselection. 
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