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1. Introduction

In RAN#54, issues on the capability handling of LTE TDD and FDD modes were discussed and RAN concluded that the handling is necessary to support different UE capabilities/FGIs between FDD and TDD modes. Therefore, RAN asked RAN WGs for discussing this issue and working on each role of each WG to handle the problem [1]. Especially, RAN1 is asked for identifying a “subset of UE capabilities and FGIs that could be allowed to be different for dual duplex mode UEs”.
In this paper, we identify some feature groups which need to be handled to support different FGIs for LTE TDD and FDD modes and show our view on the approach to handle this problem briefly.
2. Feature groups to be handled related to 8 TX modes
In Rel-10 specifications, support of TM9 with 8 CSI-RS ports for FDD is an optional feature which depends on the UE capabilities defined in [2]. On the other hand, support of TM9 with 8 CSI-RS ports is a mandatory feature but defined as an FGI for TDD as FGI index 104 as shown in table 1[3]. Therefore, capability of supporting TM9 with 8 TX of Rel-10 UEs can be different for FDD and TDD.
As shown in the table 1, FGI indices 106, 108, 109 and 110 related to CSI reporting with TM9 can be set to 1 only when the UE supports TM9 with 8 TX (as highlighted by yellow color in table 1), that is, for TDD, if index 104 is set to 1, and for FDD, if tm9-With-8Tx-FDD-r10 is set to ‘supported’. However, the FGI indices are not distinguished between FDD and TDD. Therefore, a UE, for example, which supports TM9 with 8 TX not for FDD but for TDD cannot set the FGI indices to 1, which results in not supporting CSI feedback for TM9 with 8 TX for TDD.
Therefore, those feature groups should be handled to support different capabilities between FDD and TDD.
Proposal: Feature groups with FGI indices 106, 108, 109 and 110 should be handled to support different capabilities for FDD and TDD.
Table 1. FGI indices related to the discussion
	Index of indicator
	Definition

(description of the supported functionality, if indicator set to one)
	Notes
	If indicated "Yes" the feature shall be implemented and successfully tested for this version of the specification

	104
	- PDSCH transmission mode 9 for TDD when 8 CSI reference signal ports are configured
	- if the UE does not support TDD, this bit is irrelevant (capability signalling exists for FDD for this feature), and this bit shall be set to 0.

- for Category 8 UEs, this bit shall be set to 1.
	

	106
	- Periodic CQI/PMI/RI/PTI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI, when PDSCH transmission mode 9 and 8 CSI reference signal ports are configured
	- this bit can be set to 1 only if the UE supports PDSCH transmission mode 9 with 8 CSI reference signal ports (i.e., for TDD, if index 104 is set to 1, and for FDD, if tm9-With-8Tx-FDD-r10 is set to ‘supported’) and if index 2 (Table B.1-1) is set to 1.
	

	108
	- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI, when PDSCH transmission mode 9 and 8 CSI reference signal ports are configured
	- this bit can be set to 1 only if the UE supports PDSCH transmission mode 9 with 8 CSI reference signal ports (i.e., for TDD, if index 104 is set to 1, and for FDD, if tm9-With-8Tx-FDD-r10 is set to ‘supported’) and if index 1 (Table B.1-1) is set to 1.
	

	109
	- Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 1
	- this bit can be set to 1 only if the UE supports PDSCH transmission mode 9 with 8 CSI reference signal ports (i.e., for TDD, if index 104 is set to 1, and for FDD, if tm9-With-8Tx-FDD-r10 is set to ‘supported’).
	

	110
	- Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 2
	- this bit can be set to 1 only if the UE supports PDSCH transmission mode 9 with 8 CSI reference signal ports (i.e., for TDD, if index 104 is set to 1, and for FDD, if tm9-With-8Tx-FDD-r10 is set to ‘supported’).
	


3. Approach to handle the different capabilities between FDD and TDD
Even though RAN2 is tasked to prepare for a solution to handle the different capabilities between FDD and TDD, we here show our view on the approach for the capability handling briefly.

There can be several approaches already introduced to handle this problem for idle mode and connected mode. We prefer a simple and common approach which can be applied to both idle and connected modes and which needs no additional handling case by case or for the future extension. In this context, it seems an appropriate way supporting separate FGI indices for FDD and TDD at least for the feature groups identified to support different capabilities for FDD and TDD.
4. Summary
In this paper, we identified some feature groups which need a handling to support different capabilities between FDD and TDD. So, we suggest the following.

Proposal: Feature groups with FGI indices 106, 108, 109 and 110 should be handled to support different capabilities for FDD and TDD.
In addition, we expressed our preference to defining separate FGI indices for FDD and TDD as a simple and common solution for handling this problem.
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