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1. Introduction

In the RAN#58 plenary meeting, the work item “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation” was approved [1].
The current RAN1 WG progress on the eIMTA WI was summarized in the LS on LTE_TDD_eIMTA [2] which was provided for information to other WGs in order to initiate further eIMTA activities. Given this input, the potential impacts on RRM requirements due to eIMTA have been discussed in RAN4#69bis. Unfortunately, no consensus has been made. 

In this contribution, the potential RRM requirement impacts due to eIMTA are further studied and analysed. 
2. Discussion RRM impact
To facilitate the analysis, two issues which may determine the eventual conclusions are firstly identified:

· Can serving and neighbouring cells be assumed to have the same or different UL/DL configurations?

· Are the existing RRM requirements in 36.133 UL/DL configuration agnostics?

In general case, the current specification does not impose restrictions to have same or different UL-DL configurations in the serving and neighboring cells. Furthermore, the mechanism to inform UE on whether same or different configurations are used is introduced. In particular, as defined in the TS 36.331, the IE NeighCellConfig is used to provide the information related to MBSFN and TDD UL/DL configuration of neighbour cells. Based on NeighCellConfig field description, 00, 10 and 01 are only used for same UL/DL allocation in neighbouring cells compared to the serving cell on this frequency, if configured, and compared to the PCell otherwise. Meanwhile, it also allows different UL/DL allocation in neighbouring cells for TDD compared to the serving cell on this frequency, if configured, and compared to the PCell otherwise. In this case, 11 is used in NeighCellConfig field. 
Observation 1: In current specification the UE can be informed on whether same or different SIB1 UL/DL configurations are used in the serving and neighboring cells.

In 36.133, no TDD related core requirements specify the applicability on any particular UL/DL configurations. Due to the single subframe based measurements performance requirements, it is reasonable that the different UL/DL configurations are not differentiated. As a result, it is reasonable to assume the concerned requirements are UL/DL configuration agnostics. This includes the UL/DL configuration 0, where only two DL subframes are scheduled every 10ms.
Observation 2: The existing RRM requirements for TDD in 36.133 are UL/DL configuration agnostics

The RAN1 has recently agreed to ensure applicability of conventional RRM/RLM operation framework [2], [3]:

· The following holds for RRM/RLM for a cell in the backward compatible component carrier type:

· 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.

Hence, it is guaranteed that DL subframes corresponding to the legacy TDD UL-DL configuration signalling (SIB1 in case of PCell or RadioResourceConfigCommonSCell IE in case of SCell) do not change the respective transmission direction to UL. In this case, UE can still use the subframes indicated as DL or Special subframes in accordance to the legacy signalling for the measurements.  So, for serving cell measurements and neighboring cell measurements when UE is informed that serving and neighboring cells have same UL/DL configurations all the core requirements in eIMTA should be the same as ones in non-eIMTA scenarios for both intra- and inter-frequency. No difference comparing to the legacy UE behaviour is expected.

Observation 3: All existing core requirements for the serving cell measurements should be still valid for eIMTA. When UE is informed that serving and neighboring cells have same UL/DL configurations all existing core requirements involving neigboring cell measurements, including intra- and inter-frequency, should be still valid for eIMTA.
The case when serving and neighboring cells have different UL/DL configurations is not directly related to the eIMTA and can happen in the existing networks, thus the existing requirements in this case can be reused as well. In case of eIMTA, it may happen that the DL subframe of measurement cell collides with UL subframe(s) of interference cell(s). When the interference from the UL transmission of the neighboring cell is too strong, UE had better skip the corresponding DL subframes for measurement. This effectively reduces the opportunity for measurements. However, it is pointed out in RAN1 LS that DL subframes corresponding to the legacy TDD UL-DL configuration signalling (SIB1 in case of PCell or RadioResourceConfigCommonSCell IE in case of SCell) do not change the respective transmission direction to UL. As a result, it is always guaranteed at least 2 DL subframes per 10ms do not polluted by the UL transmission in the interference cells. In this case, the measurement opportunities are exactly the same as one in UL/DL configuration 0. Based on our UL/DL configuration agnostics observation in 36.133, all the existing core requirement should be still hold for eIMTA.
Observation 4: When serving and neighboring cells have different UL/DL configurations in eIMTA, it is always guaranteed at least 2 DL subframes per 10ms in the measurement cell do not polluted by the UL transmission in the interference cells. Therefore, no existing RRM requirements are impacted.

Furthermore, it is also interesting to investigate how severely the DL measurement opportunity can be reduced due to the DL/UL transmission collision between the measurement and interference cell. As the UE transmit power is much less than the transmit power of eNB, the interference due to UL transmission should not be significant enough unless the two UEs are closed to each other. However, it may not be a typical case the two UEs are served by two cells while they are next to each other. In general, there is no strong evidence to justify a UE has to sacrifice its DL measurement opportunity due to eIMTA even with different UL/DL allocations in both serving and neighboring cells.

Observation 5: There is no strong evidence to justify a UE has to sacrifice its DL measurement opportunity due to eIMTA even with different UL/DL allocations in both serving and neighboring cells.
3. Conclusions

In this contribution, the potential impacts of RRM requirements due to eIMTA are discussed. It is observed that

Observation 1: In current specification the UE can be informed on whether same or different SIB1 UL/DL configurations are used in the serving and neighboring cells.

Observation 2: The existing RRM requirements for TDD in 36.133 are UL/DL configuration agnostics

Observation 3: All existing core requirements for the serving cell measurements should be still valid for eIMTA. When UE is informed that serving and neighboring cells have same UL/DL configurations all existing core requirements involving neigboring cell measurements, including intra- and inter-frequency, should be still valid for eIMTA.

Observation 4: When serving and neighboring cells have different UL/DL configurations in eIMTA, it is always guaranteed at least 2 DL subframes per 10ms in the measurement cell do not polluted by the UL transmission in the interference cells. Therefore, no existing RRM requirements are impacted.

Observation 5: There is no strong evidence to justify a UE has to sacrifice its DL measurement opportunity due to eIMTA even with different UL/DL allocations in both serving and neighboring cells.
As a result, it is concluded there is no RRM impact due to eIMTA.
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