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1 Introduction

During the recent meetings, RAN2 has been discussing whether the FGIs and UE capabilities for TDD and FDD should be separated for better support of dual mode UEs. The issue was brought to RAN#54 in [1], where it was decided that at least for some features, such a separation would be required. An LS [2] was sent to RAN1 (and RAN2) with the following conclusions:
(a) 3GPP RAN believes that the issue discussed in the incoming LS does exist, i.e. UEs may have some different capabilities/FGI settings for LTE FDD and for LTE TDD modes, e.g. in the areas related to inter-RAT support.

(b) 3GPP RAN recognized that the issue is time sensitive, and agreed that a full mobility solution would be needed for idle mode and connected mode, preferably within the next quarter, and from Rel-9 onwards as no inter-mode mobility use case for “dual duplex mode” UEs was identified for Rel-8.

(c) 3GPP RAN expects RAN WG2, and RAN WG1 where necessary, to identify a “subset of UE capabilities and FGIs that is allowed to be different for dual duplex mode UEs”. 3GPP RAN #55 will take the final decision on this subset. Note that RAN1 and RAN2 should consider features of all Releases for this, including Release 8.

(d) 3GPP RAN also expects RAN WG2 to develop a solution that can address the above case of UEs having some different capabilities/FGI settings for LTE FDD and for LTE TDD modes. The flexibility of this solution will be limited by the subset of point (c). 
(e) 3GPP RAN kindly asks SA WG2 to assist RAN2 where necessary on the idle and connected mode components of the issue.
(f) CT1 is kindly asked to take note of this important work, given that, depending on the solution, there may also be some changes needed to their specifications
The plenary also made the following requests:

To RAN1 and RAN2: RAN asks RAN2, and RAN1 where necessary, to identify a “subset of UE capabilities and FGIs that is allowed to be different for dual duplex mode UEs”, and feed back to RAN #55

In this contribution, we discuss which of the LTE physical layer UE capabilities and FGIs could need to be separated for TDD and FDD modes.
2 Discussion

The following table shows the physical layer capabilities and discusses which separate capabilities and FGIs for TDD and FDD modes should be supported.
Table 1. LTE Physical Layer UE capabilities and FGIs
	Release
	Capability/FGI
	Need for separate signalling?
	Comments

	8
	ue-TxAntennaSelectionSupported
	No need
	-

	8
	ue-SpecificRefSigsSupported
	No need
	Applicable only to FDD

	8
	FGI1: FH, DCI Format 3a, TM5, Aperiodic CQI/PMI/RI modes 2-0 and 2-2
	No need
	-

	8
	FGI2: PUCCH 2a/2b, Abs TPC, RA1, Periodic CQI/PMI/RI modes 2-0 and 2-1)
	No need
	-

	8
	FGI28: TTI bundling
	Need
	IoT possibilities could be different for FDD and TDD

	8
	FGI29: Semi-Persistent Scheduling
	Need(RAN1)
	IoT possibilities could be different for FDD and TDD

Final decision for RAN2

	9
	enhancedDualLayerFDD
	No need
	Applicable only to FDD

	9
	enhancedDualLayerTDD
	No need
	Applicable only to TDD

	10
	supportedMIMO-CapabilityUL-r10
	No need
	Signalling is per band which already separates FDD and TDD

	10
	supportedMIMO-CapabilityDL-r10
	No need
	Signalling is per band which already separates FDD and TDD

	10
	two-AntennaPortsForPUCCH-r10
	No need
	IoT with either FDD or TDD should suffice

	10
	tm9-With-8Tx-FDD-r10
	No need
	Applicable only to FDD

	10
	pmi-Disabling-r10
	No need
	PMI disabling is mainly applicable to TDD

	10
	crossCarrierScheduling-r10
	Need
	Should be IoT’ed separately for TDD and FDD and availability is likely to be different

	10
	simultaneousPUCCH-PUSCH-r10
	No need
	IoT with either FDD or TDD should suffice

	10
	multiClusterPUSCH-WithinCC-r10
	No need
	IoT with either FDD or TDD should suffice

	10
	nonContiguousUL-RA-WithinCC-Info-r10
	No need
	Signalling is per band which already separates FDD and TDD

	10
	FGI101: DMRS with OCC and SGH disabling 
	No need
	IoT with either FDD or TDD should suffice

	10
	FGI102: Trigger type 1 SRS (aperiodic SRS) transmission
	Need
	IoT opportunity might be different in TDD and FDD

	10
	FGI103: PDSCH transmission mode 9 when up to 4 CSI reference signal ports are configured 
	Need
	Deployment schedule for 4 CSI RS ports is likely to be different for TDD and FDD and 

	10
	FGI104: PDSCH transmission mode 9 for TDD when 8 CSI reference signal ports are configured 
	No need
	Applicable only for TDD

	10
	FGI105: Periodic CQI/PMI/RI PUCCH Mode 2-0 when PDSCH transmission mode 9 is configured

and

Periodic CQI/PMI/RI PUCCH Mode 2-1 when PDSCH transmission mode 9 and up to 4 CSI reference signal ports are configured
	Need
	The applicability of a given CSI reporting mode is different for FDD and TDD and IoT availability is then likely to be different

	10
	FGI106: Periodic CQI/PMI/RI/PTI reporting on PUCCH Mode 2-1 when PDSCH transmission mode 9 and 8 CSI reference signal ports are configured 
	Need
	The applicability of a given CSI reporting mode is different for FDD and TDD and IoT availability is then likely to be different

	10
	FGI107: Aperiodic CQI/PMI/RI reporting on PUSCH Mode 2-0 when PDSCH transmission mode 9 is configured

and

Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 when PDSCH transmission mode 9 and up to 4 CSI reference signal ports are configured 
	Need
	The applicability of a given CSI reporting mode is different for FDD and TDD and IoT availability is then likely to be different

	10
	FGI108: Aperiodic CQI/PMI/RI PUSCH Mode 2-2 when PDSCH transmission mode 9 and 8 CSI reference signal ports are configured 
	Need
	The applicability of a given CSI reporting mode is different for FDD and TDD and IoT availability is then likely to be different

	10
	FGI109: Periodic CQI/PMI/RI PUCCH Mode 1-1, submode 1 
	Need
	The applicability of a given CSI reporting mode is different for FDD and TDD and IoT availability is then likely to be different

	10
	FGI110: Periodic CQI/PMI/RI PUCCH Mode 1-1, submode 2 
	Need
	The applicability of a given CSI reporting mode is different for FDD and TDD and IoT availability is then likely to be different

	10
	FGI113: Trigger type 0 SRS (periodic SRS) transmission on X Serving Cells 


	Need
	Similar to FGI102, IoT opportunity might be different in TDD and FDD

	10
	FGI114: time domain ICIC


	Need
	Should be IoT’ed separately for TDD and FDD and availability is likely to be different

	10
	FGI116: Relative transmit phase continuity for spatial multiplexing in UL 
	Need
	


Proposal 1: RAN1 should discuss and agree on the proposals in Table 1.

3 Conclusions
We briefly discussed the RAN LS concerning the splitting of UE capabilities and FGIs for dual mode UEs. 
Proposal 1: RAN1 should discuss and agree on the proposals in Table 1.
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