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1   Introduction
The small cell on/off is a mechanism to mitigate interference for dense small cell deployments. It can improve the system capacity through interference mitigation. Besides, a new discovery procedure based on DRS (Discovery Reference Signal) signalling is designed for UE to detect the existence of neighbouring small cells and to complete procedures of measurement and channel tracking before the small cell is turned on.
In RAN2 #85 meeting, an LS from RAN1 [1] was sent to inform RAN2 about their agreements and conclusions on small cell on/off and discovery. Then in RAN1 #76bis, an essential idea was accepted that the DRS should be able to identify the TP, but not cell. We hence here discuss how the new requirement impact RRM measurement in RAN2.

Topic -RRM Measurement using DRS for small cell/TP on/off:
	Conclusion from RAN1 #76 meeting:
· No new idle mode UE behavior in Rel-12 small cell enh. WI

· For intra-/inter-freq. RRM measurement, at least DRS-based RSRP measurements are supported

Agreement:
· For RRM measurements, support DRS-based RSRQ-like measurements

· Details are FFS

Agreements:
· Network assistance related to at least timing associated with discovery measurement is provided to UEs for Rel-12 discovery procedure

· It does not mean that DRS-based measurement reporting based on autonomous UE detection is precluded 

· Accuracy of timing considered for network assistance will be defined by RAN4

· FFS: What is timing information associated with discovery measurement

· FFS: Other information provided
Conclusion from RAN1 #76bis meeting:
·  When only CRS is present

· Possible functions of CRS: RSRP/RSRQ measurements, carry cell identification information, can carry TP identification information only in case of non-shared cell ID scenario, CSI feedback (potentially for new L1 procedure)
· Open issue: TP identification in case of shared cell ID scenario
· When CRS and CSI-RS are present:

· Possible functions of CRS: RSRP/RSRQ measurements, , carry cell identification information, can carry TP identification only in case of non-shared cell ID scenario, CSI feedback (potentially for new L1 procedure)
· Possible functions of CSI-RS: RSRP/RSRQ measurements, can carry cell identification information, can carry TP identification information in shared/non-shared cell ID scenario, CSI feedback (potentially for new L1 procedure)

· Open issues:

· possible function split

· Note: It means that the same function is not supported by both CRS and CSI-RS for the same UE
· TP identification in case of shared cell ID scenario by CRS

· When only CSI-RS is present

· Possible functions of CSI-RS: RSRP/RSRQ measurements, can carry cell identification information, can carry TP identification information in shared/non-shared cell ID scenario, CSI feedback (potentially for new L1 procedure)
· Open issue: 

· whether/how to perform RSRP/RSRQ measurement per cell and per TP simultaneously

· For RSRP/RSRQ measurements, CSI-RS and CRS have different performance
· Note: There is at least one function per RS
                     …
Agreements:
· Rel. 12 discovery signal should identify transmission point
· Rel. 12 discovery signal should facilitate small cell on/off


2   Impacts to DRS based RRM measurement
It is noted that in RAN1 agreement, the requirement to Rel-12 discovery signal is to “identify transmission point”. For CRS like DRS, seems RAN1 needs to do some modifications to meet the requirement. However, in RAN2, we can neglect the difference from patterns of CRS and CSI RS like DRS, but make our design only based on its common attributes of identifying TP.
We notice that in Rel-11 DL CoMP WI, RAN2 has already conducted a lot of discussions on a similar topic called CSI RS RSRP measurement for CRM (CoMP Resource Management). Please refer to [2][3] for the ideas and proposed CR. Though the CR was not accepted since RAN1 changed their mind to not introduce CSI RS based RRM measurement, we believe the basic concepts of that email discussion should be assessed first before starting the whole work again for DRS based RRM measurement.
After going through the previous email discussion [RAN2 78#52b], we here provide a recommendation on whether these agreements are applicable to DRS based RRM measurement in Table 1.
Table 1. Analysis on agreements in previous discussion in [RAN2 78#52b].

	Items impacted
	Agreements in Previous Disc in [RAN2 78 #52b].
	Recommendations to DRS based meas.

	Measurement Model
	L3 filtering for CRM?
	L3 filtering is applicable for CRM measurement.
	Previous agreements are applicable.

	
	CRM measurement on Scell
	No agreements.
	FFS.

	CSI RS resource configuration
	Blind detection or configured by NW?
	configured as part of the MeasurementObject.
	Previous agreements are applicable.

	
	CSI-RS resource parameters
	Agreed Parameters:

-AntennaPortsCount,

-ResourceConfig,

-SubframeConfig, 

-Scrambling initialization parameter
	New parameters might be required:
- DRS pattern in the time scale.

	
	need for configuring separate id for each CSI-RS resource in CRM ?
	New IDs are configured.
	Previous agreements are applicable.

	New Events
	How to trigger the report.
	New events are needed:
Event C1: CSI-RS resource becomes better than threshold
Event C2: CSI-RS resource becomes offset better than the best CSI-RS resource in the CRM
	Different purpose in DRS based RRM measurement:
Event C1 should be supported as baseline.
Event C2 should be supported for some reasons, e.g., to avoid triggering the report by too many DRS(s).

	Measurement reporting
	Measurement report triggering
	1. Re-use the current measurement report triggering framework (section 5.5.4.1 of 36.331) for CSI-RS related report triggering. More specifically:

a) It is assumed there is a CSI-RSsTriggeredList (analogous to cellsTriggeredList)

b) A report is triggered when the measurement of a candidate CSI-RS resource meets the event entering condition. All CSI-RSs that passed the entering condition of an event are stored by the UE in CSI-RSsTriggeredList until they pass the leaving condition

c) The report contains all CSI-RS resources in the CSI-RSsTriggeredList up to a configured maximum number of CSI-RS resources.
2. Report should be triggered on leave.

3. Periodic triggered reporting is not supported unless a strong motivation is identified.
	1st agreement is applicable.

2nd agreement is applicable.

3rd agreement is applicable.

	
	Measurement report configuration
	1. Alt 1 is the baseline: Create the new events as part of the current IE ReportConfigEUTRA.

· Can be revisited if needed 

2. At least the following parameters are relevant to CRM measurement reporting:

· Event Id

· Event threshold/offset

· Hysteresis

· Time to trigger

· maxReportResources (reflecting agreement 1c in 2.4.1) (note: maxReportCells may be reused)

· reportOnLeave 

FFS on extending triggerQuantity to include CSI-RSRP.
	Agreements are applicable.

	
	Measurement report content
	1. The IE MeasResults is extended to include CRM measurement report.
	Agreements are applicable.


From Table 2, we see most agreements are applicable for DRS based RRM measurement and suggest the following Proposal 1.

Proposal 1: Use the discussion in previous email discussion [RAN2 78#52b]-CSI RS RSRP measurement for CRM in DL CoMP as baseline to support DRS based RRM measurement.
Besides the items illustrated in above table, some general issues should also be addressed.

From RAN1 discussion, it’s observed that the network assistance information includes timing information and DRS pattern configuration information. The latter follows the design in Table 2 while the timing information should also be taken care of.
The second issue that falls into RAN2 scope is whether a new gap pattern is demanded. The gap pattern includes the duration of measurement gap and measurement gap cycle. The measurement gap cycle relies on the RRM measurement performance requirement. As to measurement gap, we believe 6ms would be enough for DRS measurement considering it’s long enough to cover all possible DRS patterns. But still, RAN1 and RAN4 are the responsible groups to make the decision.

Besides these, there are miscellaneous factors for RAN2 to decide, for example, S-measure. The current S-Measure is used for mobility purpose, while cell/TP detection of “OFF” small cell/TP is more like to address loading balance, then probably S-Measure can be disabled or modified for DRS based measurement. 
From the above elaboration, the 2nd proposal is:
Proposal 2: Consider other general issues related in RAN2: assistance information of timing, measurement gap pattern and S-Measure.
3   Conclusion
In this contribution, we investigate the impacts to RAN2 from RAN1 current agreements and conclusions on DRS based RRM measurement.  To wrap up, two proposals are provided.
Proposal 1: Use the discussion in previous email discussion [RAN2 78#52b]-CSI RS RSRP measurement for CRM in DL CoMP as baseline to support DRS based RRM measurement.
Proposal 2: Consider other general issues related in RAN2: assistance information of timing, measurement gap pattern and S-Measure.
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