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Discussion and Decision 
1 Introduction 
During RAN2#72Bis meeting RAN2 sent LS to RAN4 [1] for guidance on the following:

“Is it necessary and feasible to support inter-frequency measurement with resource restriction for eICIC within release-10 time frame?”
However due to time limitation work on eICIC enhancements for inter-frequency was de- prioritized in Rel 10 [2]. Also, RAN2 agreed for Rel 10 to limit the use of TDM ICIC mechanism only to the frequency of PCell in Carrier Aggregation setting [3]. In this context, support for eICIC on Scells was suspended in Rel 10.
In RAN plenary #52 a new WI “Further Enhanced Non-CA Based ICIC for LTE" was approved for Rel 11.0 to continue the specification work initiated in Rel-10 to further enhance ICIC [4]. Out of the many other objectives proposed in the WI, following objectives were proposed in the context of inter-frequency eICIC enhancements:-
· Finalizing the leftover work from Rel-10 on inter-freq/RAT TDM restricted RRM.

· Data channel ICIC enhancements, e.g., FDM/TDM coordination and enhanced signalling for resource allocation; or supporting the application of single-carrier time domain ICIC mechanism on the frequency of SCell in Carrier Aggregation setting

In this contribution we discuss the scenarios and scope of inter-frequency eICIC enhancements for Rel 11.0.
2 Discussion 
2.1 Inter-Frequency Measurement Restrictions
Several contributions on inter-frequency enhancements in a heterogeneous network were discussed in RAN2 in Rel-10 [5], [6]. As discussed in [6], since RAN4 agreed with RAN1 proposal for modification of RSRQ definition [7], [8] measurement resource restriction for inter-frequency RRM is also necessary. In this context, it is reasonable to consider configuration of only one measurement resource restriction per frequency for inter-frequency RRM measurement. Our view is that this should be easy to achieve since ASN.1 already supports this through MeasSubframePatternConfigNeigh in the MeasObjectEUTRA. Nevertheless, we need to update some procedure text.
Observation#1: Configuration of only one measurement resource restriction per frequency for inter-frequency RRM measurement should be possible through MeasSubframePatternConfigNeigh in the MeasObjectEUTRA.
Assume multiple carrier deployment with frequency (f1) and frequency (f2) such that HETNET (macro-pico scenario) is deployed on frequency (f2). The TDM ICIC mechanism based on ABS concept is employed on frequency (f2). Assume the UE is served by frequency (f1). For the UE to perform inter-frequency measurements on frequency (f2) as argued in [5], [6] measurement resource restrictions are necessary. When the UE is served on frequency (f1) and it has to measure the non serving frequency (f2):

1) It is reasonable to measure neighbor macro cells on frequency (f2) on non ABS subframes from RSRQ measurement accuracy point of view. 
2) Furthermore, to measure the pico cells on frequency (f2), it is reasonable to measure them on ABS subframes not only from RSRQ measurement accuracy point of view but also facilitating the UE to handover to pico if the UE is in vicinity of pico CRE region. 
However, we observed earlier only one measurement resource restriction per frequency for inter frequency measurement. Depending on the UE location, the measurement pattern implies the measurement on either ABS subframes or non ABS subframes with the PCI list of neighboring cells associated with the measurement pattern. When the UE receives the neighbor measurement pattern UE applies measurement restrictions to those cells who’s PCI belong to the PCI list. UE does not apply measurement restrictions for cells whose PCI does not belong to the PCI list (Rel 10 behavior)

Proposal#1: RAN2 to discuss the enhancement of neighbor pattern for inter-frequency RRM such that UE behavior is backward compatible with Release 10. 

2.2 Support for eICIC on Scells 
Since in Rel 10, use of TDM ICIC mechanism was restricted only to the frequency of PCell, it would mean every UE has to have the PCell on the same carrier where Hetnet is deployed. Moreover, the network operator could deploy Hetnet in multiple layers, but the mobility in SCell frequencies would not benefit from eICIC as a result of Rel 10 restriction. Therefore, supporting the application of single-carrier time domain ICIC mechanism on the frequency of SCell in Carrier Aggregation setting seems reasonable. 
Observation#2: Application of TDM ICIC based on ABS concept should be employed on any one component carrier in Carrier Aggregation setting irrespective of whether the component carrier is primary or secondary frequency.
2.2.1 Neighbor (RRM) pattern for other serving frequencies

This scenario is similar to the multiple carrier deployment with frequency (f1) and frequency (f2) mentioned in Section 2.1. However, the multiple carrier deployment is in carrier aggregation setting such that HETNET is deployed on frequency (f2). The UE is configured with PCell on frequency (f1) and Scell on frequency (f2) which employs the ABS concept for TDM ICIC. Rel 10 restricts the neighbor (RRM) measurements on the primary frequency and this should be further extended to the secondary frequency as well. Our view is that this should be easy to achieve since ASN.1 already supports this through MeasSubframePatternConfigNeigh in the MeasObjectEUTRA. Nevertheless, we need to update some procedure text.

Observation#3: Configuration of only one measurement resource restriction on the frequency of SCell for RRM measurement should be possible through MeasSubframePatternConfigNeigh in the MeasObjectEUTRA.
Proposal#2: RAN2 to discuss the text proposal provided in Appendix 5.1 to support observation#1 and observation#2.

Proposal#3: If the text proposals are acceptable to RAN2, Samsung would be happy to provide the corresponding CRs.
2.2.2 Serving (RLM/RRM) pattern for other serving cells
This scenario is similar to that mentioned in Section 2.2.1. The UE is configured with PCell on frequency (f1) and Scell on frequency (f2) which employs the ABS concept for TDM ICIC. Rel 10 restricts the serving (RLM/RRM) measurement on the primary frequency. We feel serving pattern should be extended for measurements on the secondary frequency for RRM purpose.  This would allow activation/de-activation of SCell as well as switching the UE’s PCell.  Our view is that this should be possible but will have some ASN.1 impact along with update of procedure text. In this context, we think there are three options for placement of new IE for the enhancement of the serving pattern for SCell measurement.
Option1: Introduce a new IE at RadioResourceConfigDedicated level. 

Option2: Introduce a new IE at RRCConnectionReconfiguration level.

Option3: Introduce New IE in MeasObjectEUTRA in  MeasConfig.
Proposal#4: If the enhancement of the serving pattern for SCell measurement is acceptable to RAN2, then placement of the new IE is FFS.
3 Proposals
Based on above discussion:

Proposal#1: RAN2 to discuss the enhancement of neighbor pattern for inter-frequency RRM such that UE behavior is backward compatible with Release 10. 

Proposal#2: RAN2 to discuss the text proposal provided in Appendix 5.1 to support observation#1 and observation#2.

Proposal#3: If the text proposals are acceptable to RAN2, Samsung would be happy to provide the corresponding CRs.
Proposal#4: If the enhancement of the serving pattern for SCell measurement is acceptable to RAN2, then placement of the new IE is FFS.
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5 Appendix

5.1 Inter-frequency Enhancements 
**************************** Text Proposal for TS 36.331**********************************

5.5.3
Performing measurements

5.5.3.1
General

For all measurements the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria or for measurement reporting.

.....................

.....................

2>
else:

3>
if a measurement gap configuration is setup; or

3>
if the UE does not require measurement gaps to perform the concerned measurements:

4>
if s-Measure is not configured; or

4>
if s-Measure is configured and the PCell RSRP, after layer 3 filtering, is lower than this value:

5>
perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject, applying for neighbouring cells on the primary frequency the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject;

4>
if the ue-RxTxTimeDiffPeriodical is configured in the associated reportConfig:

5>
perform the UE Rx–Tx time difference measurements on the PCell;

**************************** End of Text Proposal *****************************************
**************************** Text Proposal for TS 36.300*********************************

16.1.5
Inter-cell Interference Coordination (ICIC)

Inter-cell interference coordination has the task to manage radio resources such that inter-cell interference is kept under control. ICIC mechanism includes a frequency domain component and time domain component. ICIC is inherently a multi-cell RRM function that needs to take into account information (e.g. the resource usage status and traffic load situation) from multiple cells. The preferred ICIC method may be different in the uplink and downlink.

.....................

.....................

Pattern 2:
A single RRM measurement resource restriction for all or indicated list of neighbour cells operating in the same carrier frequency as the PCell or on another carrier frequency different from that of the primary frequency.
****************************** End Text Proposal *******************************************
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