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1. Introduction
In this contribution, we discuss some remaining topics on eIMTA for LTE TDD, namely handling of Positioning Reference Signal (PRS) transmission and eMBMS services with dynamic TDD UL-DL subframe configuration.
2. PRS in TDD eIMTA
In practical network and UE implementation, performance of positioning measurement is determined by a number of factors, including eNB synchronization, measurement quantization, multipath propagation, and timing offset estimation error, etc.  Among these factors, timing offset estimation performance is determined by Signal-to-Interference-plus-Noise Ratio (SINR).  Positioning subframes are designed for ‘hearability’ of neighboring cells by increasing pilot energy and reducing interference, and in turn improving SINR.  PRS is transmitted in groups of NPRS consecutive downlink subframes, where NPRS can be configured by higher layer as 1, 2, 4 or 6 subframes.  PRS cannot be transmitted in special subframes in TDD [1].
In eIMTA, as flexible subframes can be dynamically configured as DL or UL, in both serving and neighboring cells, handling of PRS under such dynamics shall be discussed for appropriate eIMTA operation and accurate Reference Signal Time Difference (RSTD) measurement.  Here we discuss some possible solutions as well as their pros and cons.
PRS setting based on SIB1 configuration
A straightforward solution for PRS setting is based on TDD UL-DL subframe configuration from SIB1, i.e., PRS is only transmitted in DL subframes indicated by SIB1.  This solution has the benefits of simplification of system operation, e.g., same handling for eIMTA-configured and legacy UEs, and for serving and neighboring cells, as SIB1 TDD UL-DL subframe configuration is typically consistent across the network for appropriate RRM/RLM operation.
However, such SIB1-based solution simplifies operation of positioning at the expense of flexibility for PRS configuration as well as possibly performance of positioning.  For typical eIMTA operation, TDD UL-DL configuration in SIB1 is UL-heavy.  For example, if TDD UL-DL configuration-0 is configured by SIB1, there will be only two subframes, namely SF-0 and SF-5, in each radio frame, can be used for positioning.  Such limitation increases possibility of colliding PRS, especially in dense deployment and/or lack of appropriate cell planning.  This will in turn impact accuracy of positioning.
Another potential issue under such constraint is the Cyclic Prefix (CP) length for PRS.  If both normal and MBSFN subframes are configured as positioning subframes, PRS transmission shall use the same CP as in SF-0 which cannot be MBSFN subframe in TDD.  This imposes a constraint of normal CP for PRS typically.  Its performance under typical deployment for eIMTA may need further investigation.  
Observation 1: Positioning setting based on SIB1 TDD UL-DL configuration simplifies operation at the cost of flexibility and potential performance limitation which needs further investigation.
PRS setting independent of SIB1 and dynamic TDD configurations
SIB1 TDD UL-DL configuration-based PRS setting essentially excludes possible PRS transmission in flexible subframes.  Based on the above discussions of potential limitations in positioning performance, it is therefore proposed to configure PRS transmission independent of SIB1 and dynamic TDD configurations, i.e. a subframe semi-statically configured as PRS occasion for the UE will be assumed containin PRS, irrespective of the UL-DL configuration (independent of both SIB-1 and eIMTA configuration).  Such relaxation will inevitably introduce collision between PRS and UL transmissions, and hence some handling mechanisms shall be defined, e.g., PRS configuration may override SIB1 and dynamic TDD UL-DL subframe configurations.  Due to long duty cycle of PRS transmission, the impact of such puncturing UL transmission is expected to be marginal, especially taking into account that typical eIMTA operation under relatively low loading.  This is essentially a trade-off between operation and performance of traffic adaptation and positioning.
Proposal 1: Positioning setting independent of SIB1 and dynamic TDD UL-DL configurations shall be considered to facilitate better tradeoff between traffic adaptation and positioning operation and performance.
3. MBMS in TDD eIMTA
Similar as PRS transmission, eMBMS service faces issues with dynamic TDD UL-DL subframe configuration in eIMTA, i.e., if MBSFN subframe configuration shall follow SIB1 TDD UL-DL subframe configuration or not.  To achieve flexible support of eMBMS service as well as tradeoff between eMBMS and traffic adaptation, it is desirable to support eMBMS transmission independent of SIB1 TDD UL-DL subframe configuration, i.e. a subframe in which the UE is configured by higher layers to decode eMBMS content will be assumed by the UE to contain eMBMS, irrespective of the UL-DL configuration (independent of both SIB-1 and eIMTA configuration).  The mechanisms to handle collision between MBMS and dynamic UL transmission can be treated same as for PRS.  On the other hand, if a cell involved in eMBMS  services cannot guarantee availability of eMBMS subframes due to dynamic TDD configurations, related channel measurement and/or processing shall be performed appropriately.
Proposal 2: eMBMS setting independent of SIB1 and dynamic TDD UL-DL configurations shall be considered to facilitate better tradeoff between eMBMS and positioning operation and performance.
4. Conclusions
In this contribution, we discuss handling of PRS transmission and eMBMS services in eIMTA.  Taking into account potential performance and operation flexibility of both positioning and (e)MBMS services, it is desirable to relax constraint of both transmissions in SIB1-configured DL subframes.  Therefore we propose:
Proposal 1: Positioning setting independent of SIB1 and dynamic TDD UL-DL configurations shall be considered to facilitate better tradeoff between traffic adaptation and positioning operation and performance.
Proposal 2: eMBMS setting independent of SIB1 and dynamic TDD UL-DL configurations shall be considered to facilitate better tradeoff between eMBMS and positioning operation and performance.
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