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Internal Discussion
1      Introduction
RAN1 has been discussing DL-UL Interference Management and Traffic Adaptation (eIMTA) primarily focusing on signaling for TDD UL-DL reconfiguration, HARQ design for eIMTA, interference mitigation schemes and CSI measurements and reporting in eIMTA. In RAN1#74 meeting discussions in RAN1 progressed with the following agreements mentioned in the LS targeting actions to RAN2 [1]:

	Primarily for RAN2
· Agreements on L1 signaling for UL-DL reconfiguration
· No new TDD UL-DL configurations are introduced in the backward compatible carrier (in WI on TDD eIMTA)
· Explicit L1 signalling by UE-group-common (E)PDCCH is used for TDD UL-DL reconfigurations 

· The explicit L1 signaling is used to at least inform the UE of the downlink subframes to detect (E)PDCCH, and to possibly measure CSI

· Other purposes of this L1 signaling are FFS
· Agreements on HARQ timeline
· Downlink HARQ timing follows a higher layer RRC configured TDD configuration

· At least configurations 2 and 5 can be selected

· FFS other configurations

· Further decide on the uplink scheduling and HARQ timing between the following alternatives

· Alt-1:Uplink scheduling timing and HARQ timing follow TDD configuration signaled in SIB1

· Alt-2: Uplink scheduling timing and HARQ timing follow a higher layer RRC configured TDD configuration.

· Observation: 
· Uplink and downlink scheduling and HARQ feedback timing is not dependent on explicit L1 signalling



From the first agreement it is very clear that no new TDD UL-DL configurations are expected to be introduced. The dynamic reconfiguration will be handled by L1 signaling for which a new DCI format similar to DCI format 1A/1C is expected to be specified. However the actual length of the new DCI format is still FFS. The PDCCH for TDD UL-DL reconfiguration is common to a group of UEs and whether it is addressed in the common search space (CSS) or dedicated search space (DSS) is FFS. Further, support for UE-group-common transmission via ePDCCH is not precluded (if CSS is supported for ePDCCH).

The DCI format is expected to convey the following information fields to the UE [2]:

a. TDD UL-DL configuration applicable for the next radio frame

b. CSI measurement/report configuration  
c. UL power control configurations parameters
CSI measurement/report configuration seems likely through the new DCI format but not yet agreed. There are two approaches possible: i) implicitly deriving the configuration from DCI format or ii) indexing the RRC configured set. For UL power control UE may be configured through signaling with up to two sets of subframes per serving cell. For the second UL process the values of Po and alpha is expected to be provided to the UE. It is still FFS whether this is signaled by RRC or L1? 
Observation#1: There seems quite a few FFS in RAN1 on CSI measurement/report configuration and UL power control configuration, so it seems difficult to progress in RAN2 on RRC signaling aspects.

The second agreement is related to the HARQ design for eIMTA. For downlink HARQ timing it means irrespective of the DL-UL configuration, UE will always follow the timing according to reference TDD configuration 2 or 5 which is semi-statically configured through RRC. The intention of the RRC configured reference TDD configuration is to simply the scheduler, therefore reducing complexity in HARQ design for eIMTA. The main advantage of the reference TDD configuration which can be reconfigured through RRC is to shorten the feedback latency and make the HARQ-ACK feedback distributed more evenly. The uplink HARQ design is similar to the downlink HARQ design, where it will follow the reference TDD configuration. It is FSS whether the reference TDD configuration for uplink HARQ timing is configured through RRC or signaled through SIB1.
Furthermore, the TDD configuration signaled through SIB1 would be applicable to UE which are not eIMTA capable (legacy UEs). So, it is quite possible that the TDD configuration in SIB1 and that signaled through RRC as reference TDD configuration can be quite different. So, it is obvious that only eIMTA capable UEs would follow the RRC signaled reconfiguration. There should be no legacy UE impact. 
Observation#2: Even though the RAN1 agreements on HARQ design for eIMTA looks concrete, there are two alternatives for UL HARQ reference timing. Design of RRC signaling to support HARQ timing in eIMTA system can be deferred till further progress in RAN1. 
Regarding the discussions on interference mitigation schemes for TDD eIMTA, there is agreement in RAN1 for information exchange to be supported on the backhaul [1]. This information exchange relies on subframe set dependent interference indicator(s), where the subframe set is based on which subframes are considered as fixed and which are considered as flexible. Therefore, based on the subframe set, transmission power reduction at eNB side can be used to mitigate eNB-to-eNB interference. The exchange of subframe patterns on the backhaul would be similar to ABS pattern specified for eICIC. This means the subframe patterns would be semi-static which would eNB make decisions on power reduction in DL in fixed and flexible subframe. Furthermore, information exchange on backhaul for interference mitigation is within the scope of RAN3 from signaling point of view.

For RLM/RRM measurements RAN1 made the following agreements [1]:
	· Agreements on RRM/RLM

· 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.

· [Note]

· It is a common RAN1 understanding that IE “Subframe Assignment” defined in X2 AP interface refers to the SIB 1 UL-DL configuration


The above agreement means eIMTA capable UEs will behave similar to legacy UEs with respect to RRM/RLM measurements (i.e. only use DL and special subframes indicated by SIB1 in case of PCell for RRM/RLM measurements).

2      Discussion on RAN2 Issues
One of the major issues is what should be the UE behavior for layer 2 procedures like DRX in eIMTA systems. DRX is widely used LTE feature for UE power saving. So, it makes sense to configure UEs with DRX even in eIMTA systems. The issue misalignment between eNB and UE arise when UE fails to decode the new DCI format through L1 signaling or when the UE wakes up from DRX and does not know the current TDD DL-UL configuration. One way to address the misalignment issue is to improve the reception reliability of new DCI format which conveys the TDD UL-DL configuration. Currently RAN1 is considering multiple re-transmissions of new DCI format in fixed DL subframe and also the size of the new DCI format to address the reception reliability issue. However, even if RAN1 agrees for multiple re-transmissions, if the UE is in sleep, additional wake-ups for the UE to receive the PDCCH for the L1 configuration may be needed. In our opinion this seems unnecessary as it increases the power consumption of UE and whether the UE can decode the PDCCH is still questionable. Furthermore, misalignment problem when the UE wakes up from DRX still needs to be solved.
There is still some lacking of common understanding in RAN1 regarding which subframes are fixed and which are flexible? In our understanding 3,4,7,8,9 are the subframes which are flexible. Subframe 6 is also possible to be assumed as flexible since for some TDD configurations it is a special subframe. However some companies propose that it should always be fixed. So, 0,1,2 and 5 can be assumed as fixed subframe where 0 and 5 are fixed DL, 1 is special and 2 is fixed UL. The definition of PDCCH subframe is used for DRX operation and the associated timers like drx-InactivityTimer, drx-RetranmissionTimer. Therefore, from specification point of view the definition of fixed and flexible subframe should be very clear and specified somewhere either in RAN1 or RAN2 specs. This would be helpful in specifying the PDCCH subframe definition for eIMTA systems.
Observation#3: Common understanding on definition of fixed and flexible subframes should be sought from RAN1 which would be helpful to specify PDCCH subframe definition for eIMTA system.

Observation#4: There exist potential misalignment of DRX configuration between eNB and UE in eIMTA systems which need to be addressed.

RAN1 is also having discussions on fallback TDD configuration when UE fails to decode the DCI format or when the UE wakes up from DRX. The UE can consider the TDD configuration in SIB1 or RRC signaled reference TDD configuration for DRX operation. 
Proposal: DRX solution in eIMTA systems needs further study in RAN2. 
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