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1 Introduction

In RAN4#68bis, the impact of eIMTA on RLM and RRM requirements was discussed and preliminary analysis suggested that the legacy RLM requirements can be reused for eIMTA, and also some of the RRM requirements are not impacted by the eIMTA either.
In this contribution we discuss some remaining issues on the impacts the impact of eIMTA on RRM requirements.

2 Discussion
In the LS R1-134019 from RAN1 the following agreements are listed regarding RRM and RLM:

· For a serving cell, conventional RRM/RLM measurement is applicable to all the subframes indicated as DL subframe or DwPTS of special subframe by SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 
· For the neighboring cell, “same UL/DL allocation in neighboring cells” in NeighCellConfig means that all the subframes indicated as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) of the serving cell can be used for RRM measurements.
· Note: It is a common RAN1 understanding that IE “Subframe Assignment” defined in X2 AP interface refers to the SIB 1 UL-DL configuration
Also it should be noted that RAN1 has not decided if CRS is present in flexible subframes or not. 
In legacy TD-LTE, TDD configurations are sent in SIB1 as part of DL-SCH, and transmitted in subframe 5 with a periodicity of 80ms. Legacy UEs in IDLE and CONNECTED modes will have the same procedure which is following SIB1 for TDD configurations. Also for eIMTA UEs in IDLE mode should follow the configuration from SIB1. However a UE configured with eIMTA in CONNECTED mode shall follow SIB1 for UL, but the DL reference configuration can dynamically be signaled. DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5} [4]. 

As discussed in [2], there is no impact on RLM in a cell due to eIMTA. Also analysis was presented to show that intra-frequency measurement requirements can be reused for  eIMTA.
In the following we discuss the impact of RAN1 agreements on the remaining RRM requirements and possible changes due to eIMTA.
2.1 Inter-frequency measurements

According to 8.1.2.3 in 36.133, the UE shall be able to identify new inter-frequency cells and perform RSRP and RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the PCell, even if no explicit neighbour list with physical layer cell identities is provided. The UE performs inter-frequency measurements in measurement gaps. However UE does not need gaps if it has the capability of performing these measurements without gaps. 
2.1.1 Inter-frequency measurements when no DRX used
When no DRX is in use, and measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new inter-frequency within TIdentify_Inter [3], 
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where TBasic_Identify_Inter = 480 ms, and TInter1 is the minimum time available for measurement.
Due to possibly less number of DL subframes at the frequency where the UE performs the measurements for identification (and therefore less CRSs), there is less flexibility in measurement sampling for inter frequency measurements (i.e. cell identification and RSRP/RSRQ measurements) especially when UE needs gaps for these measurements. RAN4 should study required time for inter frequency cell identification with eIMTA and especially when UE needs gaps.
When measurement gaps are scheduled for 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 section 9 in [1], with measurement period TMeasurement_Period _Inter_FDD for FDD-FDD and TDD-FDD, and also with TMeasurement_Period_TDD_Inter For TDD-TDD and FDD-TDD. The measurement period for both FDD and TDD cases are the same,
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The above requirements (measurement period) is applicable when at least 2 DL subframes are available every 5 ms i.e. 2 DL subframes in a measurement gap.
Due to possibly less number of DL subframes at the frequency where the UE performs the measurements (and therefore less CRSs), there is less flexibility in measurement sampling for inter frequency measurements. Also in dynamic TDD there might be only one subframe available in one measurement gap. Therefore it is proposed that RAN4 studies the impact of eIMTA on the required time for inter-frequency measurements. 
· Observation 1: RAN4 needs to perform link simulations for the worst case scenario in eIMTA to set the requirements for inter-frequency identification and measurements without DRX.
2.1.2 Inter-frequency measurements when DRX used
When DRX is in use, according to the current requirements, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN inter frequency cell within Tidentify_inter. This is given by table 8.1.2.3.1.2-1 for FDD-FDD and TDD-FDD inter-frequency and table 8.1.2.3.2.2-1 for TDD-TDD and FDD-TDD inter frequency.
When DRX is used in a UE which is in an eIMTA cell, due to less number of available DL subframes during the wake up period of the UE, the required time for identification might need to be increased. These aspects need further investigation. So we propose that RAN4 studies the impact of DRX on inter-frequency identification for eIMTA.
Also the UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period defined in table 8.1.2.3.1.2-2 for FDD-FDD and TDD-FDD inter-frequency and table 8.1.2.3.2.2-2 for TDD-TDD and FDD-TDD inter frequency measurements when DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. 
Similar to the identification requirements, the introduction of reduced DL subframes leads to less flexibility in terms of measurement sampling used for inter frequency measurements with DRX.
· Observation 2: RAN4 should review the requirements for inter-frequency identification and measurements with DRX under eIMTA, and if needed define new requirements.
2.2 Inter-RAT measurements

Inter-RAT requirements (section 8.1.2.4 in [3]) are primarily derived from inter-frequency requirements. Due to possibly less number of available DL subframes in dynamic TDD, there might be a need for new requirements for inter-RAT measurements in eIMTA.
· Observation 3: RAN4 should review the inter-RAT measurement requirements under eIMTA, and if needed define new requirements.
2.3 Positioning

In LTE Release 9, special positioning subframes are devised to improve OTDOA positioning performance. These positioning subframes do may contain any data and only carry positioning reference signals together with CRS. PRSs are transmitted with 4 different periodicities, 160ms, 320ms, 640ms, and 1280ms. PRS is transmitted in a number of consecutive downlink subframes. Sections 8.1.2.5 and 8.1.2.6 in [3] explain the procedures for intra-frequency and inter-frequency OTDOA measurements.

When a positioning reference symbol (PRS) used for observed time difference of arrival (OTDOA) instant coincides with a flexible subframe, it is not guaranteed that the PRS can be sent in that subframe. Therefore some PRS subframe may be unavailable for RSTD measurement. New requirements might be needed for positioning requirements.
· Observation 4: RAN4 should review the positioning requirements under eIMTA and if needed define new requirements for positioning measurements.
3 Conclusions

In this paper we discussed RRM requirements for eIMTA and made the following observations:

· RAN4 needs to perform link simulations for the worst case scenario in eIMTA to set the requirements for inter-frequency identification and measurements without DRX
· RAN4 should review the requirements for inter-frequency identification and measurements with DRX under eIMTA, and if needed define new requirements
· RAN4 should review the inter-RAT measurement requirements under eIMTA and if needed define new requirements
· RAN4 should review the positioning requirements under eIMTA and if needed define new requirements for positioning measurements
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