Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 Meeting #81bis
R2-131196
Chicago, USA, 15-19 April 2013
Agenda Item:
7.1.2
Source: 
Samsung 
Title:  
Inter-frequency cell detection: Simplest Enhancement
Document for:
Discussion
1 Introduction
In section 6 of [1] many (quite complex) solutions are listed for relaxing UE power consumption for inter-frequency cell discovery/identification:

6.4.1
Solution 1: Longer measurement period [20]
46
6.4.3
Solution 9: UE MSE based measurements [21,32]
46
6.4.4
Solution 10: Small cell signal based control of measurements [22]
46
6.4.5
Solution 4: Measurements without gap assistance [23]
46
6.4.6
Solution 2: Small cell discovery signal in macro layer [24]
46
6.4.7
Solution 6: UE based proximity detection [25, 33]
46
6.4.8
Solution 5/ 7: Proximity detection based on macro/pico cell listening [26, 27]
46
6.4.9
Solution 8: Proximity detection with broadcast assistance [28, 33]
47
In this contribution section 2 we want to go back to what the original intention was of this enhancement. 

It has been argued in the past that no UE enhancements are necessary to achieve this intention: i.e. the network can build up knowledge regarding small cell location, and can then only configure inter-frequency measurements when a UE is in the neighbourhood of these small cells. Configuration of measurements could be further restricted to be limited to very active UE's. We have sympathy for this line of reasoning.

If RAN2 still considers a UE based enhancement is preferable, we think RAN2 should select the simplest approach possible as described in section 3. 
2 Intention reminder
In our understanding the main potential for inter-frequency small cell discovery enhancements was identified by [2]. It is shown in [2] that the periodicity with which the UE scans for inter-frequency small cell neighbours does not significantly impact the offloading potential to inter-frequency small cells. This is depicted in Figure 1 below which is taken from [2]. The below figure present the simulation results related to the UE mean connected time in percentage of simulation time during which the UE is connected to a small cell as a function of the scanning interval and the amount of small cells deployed. It was concluded in [2] that the connected time does not seem to be negatively impacted by scanning periodicity but the connected time is more depending on the amount of small cells deployed.
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Figure 1: UE mean connected time to small cells as a function of amount of small cells in percentage of simulation time (14 hours) [2].
However the scanning periodicity does have large impact on UE power consumption as shown in Figure 2 below which is also taken from [2].
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Figure 2: Energy used on small cell scan as a function of amount of small cells in 14 hours [2].
Thus it seems preferable to enable lower scanning periodicities in order to minimise UE battery impact.
3 Rationale

When inter-frequency measurements need to be performed, typically (depending on UE capability) measurement gaps are configured in which the UE can perform the inter-frequency measurements. RAN4 specifies 3 subsequent performance requirements:

1) Cell detection delay

2) Measurement accuracy

3) Measurement reporting delay 

The Cell detection delay puts a requirement on the UE w.r.t. how often to look for new cells. E.g. if the UE is in non-DRX with a 40ms measurement gap periodicity and measuring on one inter-frequency (FDD-FDD), a 4s requirement applies (see Annex A).

After a cell has been detected, there are performance requirements on measurement accuracy and reporting delay (again see Annex A). E.g. if the UE is measuring one inter-frequency carrier; the delay in reporting when crossing a certain threshold is 480ms. In our understanding network should only configure normal inter-frequency measurement gap for a UE when it also has the intention to offload the UE to this inter-frequency cell when detected. With the normal measurement gap, the UE will typically extensively scan on inter-frequency layer to detect small cells and once it is detected the UE will typically not be measuring extensively on detected inter-frequency small cell before a handover is triggered. Hence, considerable amount of power is consumed for detecting the inter-frequency cell. However, once the inter-frequency cell is detected there is no need for enhancement for measurements which are reported leading to handover as the power consumed is not that significant. Therefore, we think what should be addressed is a “relaxation of cell detection requirements” itself while keeping the requirements on measurement accuracy and measurement reporting delay unchanged.
Proposal:
Send LS to RAN4 to ask them to specify in Rel-12 a "relaxed detection performance requirement" resulting in slower inter-frequency cell detection while keeping all other performance requirements unchanged.
Whether to apply normal or relaxed detection requirements would be configured by RRC (1 bit per measurement object). One benefit of this very simple proposal is that although majority of power saving gains are obtained the impact to existing specifications is very limited. I.e. no further changes to 36.331 are required, no new measurement gaps have to be specified, no new measurement accuracy requirements.
4 Proposals
If RAN2 decides that UE enhancements are preferable for enabling UE power consumption decrease during inter-frequency small cell detection, it is proposed that RAN2 agrees on the following proposal:
Proposal:
Send LS to RAN4 to ask them to specify in Rel-12 a "relaxed detection performance requirement" resulting in slower inter-frequency cell detection while keeping all other performance requirements unchanged.
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Annex A: FDD-FDD interfreq cell measurements (36.133)
8.1.2.3.1
E-UTRAN FDD – FDD inter frequency measurements
8.1.2.3.1.1
E-UTRAN FDD – FDD inter frequency measurements when no DRX is used

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:

TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nfreq is defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1

A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP and RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band

-
other RSRP related side conditions given in Sections 9.1.3.1 and 9.1.3.2 and RSRQ related side conditions given in Sections 9.1.6.1 and 9.1.6.2 are fulfilled,
-
SCH_RP|dBm and SCH Ês/Iot according to Annex B.2.3 for a corresponding Band
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 and RSRQ measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, 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]
	Measurement bandwidth [RB]

	0
	480 x  Nfreq
	6

	1 (Note)
	240 x  Nfreq
	50

	Note: This configuration is optional


The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.1.1-1.

8.1.2.3.1.1.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify -inter defined in clause 8.1.2.3.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_inter defined in clause 8.1.2.3.1.1 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than TMeasurement_Period_Inter_FDD defined in clause 8.1.2.3.1.1 provided the timing to that cell has not changed more than ( 50 Ts while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.

1/4

_1277815347.unknown

