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1 Introduction
The most recent agreements on Rel-12 UE capabilities were captured in [1], in which the eIMTA agreements are as following: 

	WI
	#
	Feature group
	Components
	Prerequisite feature groups

(listed in this sheet or Rel-8/9/10/11 features)

	7. eIMTA
	7-1
	UL-DL re-configuration via L1 signaling for non-CA and CA (if supported) with TDD Pcell
	1) Support of explicit L1 signalling of UL/DL reconfiguration by UE-group-common PDCCH on Pcell CSS

2) Scheduling/HARQ timing and HARQ feedback according to DL/UL reference configurations
	

	
	7-1a
	UL-DL re-configuration via L1 signaling with FDD Pcell
	1) Support of explicit L1 signalling of UL/DL reconfiguration by UE-group-common PDCCH on Pcell CSS

2) HARQ feedback according to DL/UL reference configurations
	2-1 and 7-1

	
	7-2
	Subframe set dependent UL power control
	1) Subframe set dependent UL power control
	FFS: [None] or [7-1]

	
	7-3
	Rel-12 Subframe set dependent CSI measurement / feedback and PDSCH/EPDCCH RE mapping with 2 ZP-CSI-RS configurations
	1) Rel-12 DL CSI subframe set configuration for a serving cell

2) CSI measurement and reporting with Rel-12 DL subframe sets for TM 1 -- 9 

3) CSI measurement and reporting with Rel-12 DL subframe sets for TM 10, and configuration of additional CSI-IM resource for a CSI processe for TM 10, if the UE supports TM10

4) Configuration of two ZP CSI-RS for TM 1 -- 9 and PDSCH RE mapping by rate matching around the configured ZP-CSI-RS configurations

5) Configuration of two ZP CSI-RS for TM 1 -- 9 and EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations, if the UE supports EPDCCH

6) Configuration of two ZP CSI-RS for TM 10 and EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations, if the UE supports TM10 and EPDCCH
	FFS: [None] or [7-1]


The following issues are FFS regarding eIMTA UE capabilities:

· Pre-requisite for feature group 7-2;

· Pre-requisite for feature group 7-3.

In addition, the following issues were discussed during the email thread [77-06] regarding eIMTA feature group configurations:

· Whether feature group 7-2 can be configured for a UE without feature group 7-1 is configured;

· Whether feature group 7-3 can be configured for a UE without feature group 7-1 is configured.

In this contribution, we discuss the above four remaining issues.
2 Pre-requisite for feature group 7-2 and 7-3
eIMTA includes the functionalities for dynamic UL-DL reconfiguration as well as interference management. To support the dynamic UL-DL reconfiguration, DL HARQ reference configuration, UL-DL reconfiguration signaling and PUCCH resource allocation schemes shall be configured for the UE. For interference management, subframe set specific UL power control and DL CSI measurements can be used to overcome the interference fluctuation due to the different UL-DL configuration used in the neighbor cells. 

It seems that current discussion in RAN1 assumes all the eIMTA functionalities are enabled together for the UE. However, there are scenarios where only interference management functionalities are required without enabling dynamic UL-DL reconfigurations. As one example, in macro/pico adjacent channel scenario, due to the dynamic UL-DL reconfiguration in the pico cells, the interference seen by the macro cell can be different across UL subframes, therefore subframe set specific uplink power control can be beneficial for macro UEs without enabling dynamic UL-DL reconfiguration. The same situation applies for the downlink subframes, so that CSI measurement subframe sets can also be required for macro UEs irrespective to the dynamic UL-DL reconfiguration. Another example is for the pico cell layer, when the traffic variation is large among neighbor cells but the fluctuation in time is insignificant (e.g. pico cell A has downlink centric traffic but neighbor cell B has uplink centric traffic), the semi-static traffic adaptation based on SIB-1 signaling approach can be used. In this scenario there is no need to enable dynamic UL-DL reconfiguration since it could increase the signaling overhead as well as additional UE monitoring. However, subframe set specific power control and CSI measurement is still required.

From UE capability perspective, more flexibility is provided in terms of UE implementation and IoT complexity, if feature group 7-1 is not a pre-requisite of feature groups 7-2 and 7-3. For an operator that does not intend to use L1 signaling for TDD UL/DL reconfiguration but still wishes to deployment macro/pico cells on adjacent carrier frequencies with different UL/DL configurations, only feature groups 7-2 and 7-3 need to be implemented and IoT tested, which reduces UE implementation and IoT complexity/cost. It is noted that even if UE capabilities of feature groups 7-2 and 7-3 are not dependent on 7-1, it is still possible for UE to implement all the feature groups 7-1/7-2/7-3.   One possible concern with independent UE capabilities of feature groups 7-1/7-2/7-3 is that it increases the number of possible UE capability combinations. This however is not a major issue, considering that there are already many different UE capabilities defined in previous releases and the possibility of even more UE capabilities in Rel-12 and future releases.
Considering the above assessments, we propose that
Proposal 1: From UE capability perspective, feature group 7-1 is not pre-requisite for feature group7-2.

Proposal 2: From UE capability perspective, feature group 7-1 is not pre-requisite for feature group 7-3.
3 Independent configurations of feature groups 7-2/7-3 and 7-1

For a UE that supports feature groups 7-1/7-2/7-3, it is necessary to discuss whether feature groups 7-2/7-3 can be independently configured with feature group 7-1. Given the use cases illustrated in section 2, it is desirable that feature groups 7-2/7-3 can be configured for a UE without feature group 7-1 is configured.
During the email discussion on [77-06], concerns were raised on independent configuration of feature groups 7-2 and 7-1. In particular, it was commented that PUCCH power control enhancements with two UL power control subframe sets are not supported in Rel-12, which may impact macro UE’s PUCCH performance in the macro/pico adjacent channel deployments with different UL/DL configurations in the macro and pico cell. However, we note that the macro/pico adjacent channel deployment is one of the scenarios that RAN1 agreed for the eIMTA WI. The issue of PUCCH power control can be alleviated for example by the following:

· The pico cell reduces the transmit power on the PRBs used by macro cell PUCCH, relying on the exchange of overload indication between macro and pico cells. The pico cell can configure a pico-DL/macro-UL subframe as an MBSFN subframe, which means only one or two symbols of the macro PUCCH is affected by the pico DL CRS transmission.
· The macro cell sets a higher P_O_PUCCH. The consequence is that UE transmits at unnecessarily high power for PUCCH. 
It is believed that the macro/pico adjacent channel deployment with different UL/DL configurations is an important practical deployment, for which feature group 7-2 is useful.  Hence it is proposed that feature group 7-2 can be configured for a UE without feature group 7-1. In addition, it is proposed to study PUCCH performance in the macro/pico adjacent deployments in Rel-13, if the above mentioned implementation based approaches are deemed not sufficient. In summary we have the following proposal:

Proposal 3: If a UE supports both feature groups 7-1 and 7-2, feature groups 7-1 and 7-2 can be configured independently for a UE.
During email discussion on [77-06], concerns were raised on independent configuration of feature groups 7-3 and 7-1. In particular, it was commented some of the components of feature group 7-3, e.g. the Rel-12 CSI reference resource determination with Rel-12 CSI subframe sets configured, are not needed if feature groups 7-1 is not configured. To support A-CSI triggering for the Rel-12 CSI subframe sets in the macro/pico adjacent channel deployments with different SIB-1 UL/DL configurations and without feature groups 7-1 enabled, it is acknowledged that the Rel-12 CSI reference resource rule is not needed for some combinations of the SIB-1 UL/DL configurations marked as “N” in Table 1 below. However, it is noted that the Rel-12 CSI reference resource rule is needed for more combinations marked as “Y” in Table 1. Therefore, independent configuration of feature groups 7-1 and 7-3 should be supported.
Table 1: Usefulness of Rel-12 CSI reference resource rules for maco/pico adjacent deployments

	Pico SIB1 UL/DL configuration
	Macro SIB1 UL/DL configuration

	
	0
	1
	2
	3
	4
	5
	6

	0
	-
	-
	-
	-
	-
	-
	-

	1
	N
	-
	-
	-
	-
	-
	N

	2
	Y
	Y
	-
	-
	-
	-
	Y

	3
	N
	N
	-
	-
	-
	-
	N

	4
	Y
	N
	-
	Y
	-
	-
	N

	5
	Y
	Y
	Y
	Y
	Y
	-
	Y

	6
	N
	-
	-
	-
	-
	-
	-


Given the above observation, we have the following proposal:

Proposal 4: If a UE supports both feature groups 7-1 and 7-3, feature groups 7-1 and 7-3 can be configured independently for a UE.
4 Conclusions
In this contribution, we discuss the remaining issues on eIMTA UE capabilities and feature configurations. The following are proposed.
Proposal 1: From UE capability perspective, feature group 7-1 is not pre-requisite for feature group7-2.

Proposal 2: From UE capability perspective, feature group 7-1 is not pre-requisite for feature group 7-3.
Proposal 3: If a UE supports both feature groups 7-1 and 7-2, feature groups 7-1 and 7-2 can be configured independently for a UE.
Proposal 4: If a UE supports both feature groups 7-1 and 7-3, feature groups 7-1 and 7-3 can be configured independently for a UE.
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