3GPP TSG-RAN WG4 meeting #59
R4-112474
Barcelona, Spain, May 9 - 13, 2011
Agenda item:
5.11.3
Source: 
NTT DOCOMO
Title: 
DRX requirements for RLM and RRM measurements in e-ICIC
Document for:
Approval
1
Introduction
In the last RAN4 meeting in Shanghai, RLM and RRM measurements for Rel.10 e-ICIC were extensively discussed and a CR for RLM requirements and after e-mail discussions, a CR for RRM measurements when no DRX is used have been agreed respectively [1, 2]. Meanwhile, DRX requirements for RLM and RRM measurements were also discussed in [3, 4] respectively and they seem still to be further discussed before the conclusion of the specification according to the agreement document [5].
In this contribution, we discuss and analyze RLM and RRM measurement requirements in DRX for e-ICIC in terms of evaluation period and measurement period respectively and make proposals on each case.
2
Discussion
RLM when DRX is used
In non e-ICIC, the evaluation periods of RLM in DRX are extended as specified on Table 7.6.2.2-1 of section 7.6.2.2 in TS36.133 [6] as follows:
Table 7.6.2.2-1: Qout and Qin Evaluation Period in DRX

	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in section 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	   Note (20)

	0.04 < DRX cycle ≤ 0. 64
	   Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	Note: Evaluation period length in time depends on the length of the DRX cycle in use


Following the agreement in [5], the evaluation periods would need to be extended for e-ICIC and they would be DRX cycle length based as well as non e-ICIC requirements in DRX. In [3], it was proposed that the scaling factor 
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 will uniformly apply to the current evaluation periods for all DRX cycle lengths. However, there would be tradeoffs between UE battery consumption and mobility performance, especially in DRX state so that we briefly have analyzed and estimated the relationship between DRX cycle length and receiver duty cycle in terms of wake up time based on assumptions below:
· It is assumed that the UE monitors the radio quality on every DRX cycle.

· Given that at least one subframe indicated for monitoring is configured with every 8 ms, the UE would keep awake during the 8 ms to monitor the radio quality per DRX cycle.

· Any other activities such as PDCCH decoding in DRX state are not taken into account.

Table 1: Rough power estimation for the DRX state in e-ICIC

	DRX cycle length (s)
	Receiver duty cycle for only e-ICIC (%)

	0.01
	80

	0.02
	40

	0.032
	25

	0.04
	20

	0.064
	12.5

	0.08
	10

	0.128
	6.25

	0.16
	5

	0.256
	3.125

	0.32
	2.5

	0.512
	1.5625

	0.64
	1.25

	1.024
	0.78125

	1.28
	0.625

	2.048
	0.390625

	2.56
	0.3125


The table shows that if the DRX cycle is larger than 0.16 s the duty cycle would be less than 5 %. It would be felt that less than 5 % increase of duty cycle due to RLM in DRX for e-ICIC is negligible and marginal from a power consumption perspective. It should be noted that if the on duration timer is set longer than 8 ms the effect would be less since anyway the UE have to turn on to monitor the serving cell during the period.

Proposal 1: If the DRX cycle length is larger than 0.16 s, the RLM evaluation periods in DRX for e-ICIC should be the same as those for non e-ICIC.
RRM measurements in DRX
As well as the evaluation periods of RLM in non e-ICIC, the measurement periods of RRM measurements such as RSRP and RSRQ in DRX have been extended based on the DRX cycle length as follows:
Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells/ Table 8.1.2.2.2.2-2: Requirement to measure TDD intra frequency 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


In [4], it was proposed as below:
Proposal : When eICIC is used by a UE, the UE is allowed (but not required) to extend its L1 measurement period to 400ms for the case of no DRX, or DRX cycle ≤40ms. For the larger DRX cycles, the UE is allowed to extend its L1 measurement period by  a factor of 2, e.g. 512ms would be extended to 1024ms compared to release 8 DRX intrafrequency measurement periods.
Compared to the RLM evaluation periods, the measurement periods in DRX have already been extended enough for the UE to save battery consumption and especially for larger DRX cycle length such as 1.28 s or 2.56 s it is felt that it would come up the upper limit of acceptable measurement delay from sufficient mobility point of view. It is also likely as RLM that if the DRX cycle length is larger than 0.16 s the duty cycle due to e-ICIC restricted measurements would be less than 5 % so that it is not needed that the measurement periods are extended for the DRX cycle length larger than 0.16 s.
Proposal 2: If the DRX cycle length is larger than 0.16 s, the measurement periods in DRX for e-ICIC should be the same as those for non e-ICIC.
3
Conclusions
In this paper, we presented our views on RLM and RRM measurement requirements in DRX for e-ICIC with regard to both UE battery consumption and mobility performance. Our proposals are summarized as below:
Proposal 1: If the DRX cycle length is larger than 0.16 s, the RLM evaluation periods in DRX for e-ICIC should be the same as those for non e-ICIC.
Proposal 2: If the DRX cycle length is larger than 0.16 s, the measurement periods in DRX for e-ICIC should be the same as those for non e-ICIC.
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