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1   Introduction
FDD&TDD capability handling has been discussed several meetings. 
Prior agreed principle for capability split is:

-
For R9, both “technical reason” and “IOT reason” will be considered;
-
For Rel-10, it is impossible to predict IOT reason; therefore RAN2 agreed we only need to consider technical reason for Rel-10 split. 

R10 related capability/features split were in principle agreed in [1] at last meeting. But there were some concerns in last meeting that whether it is appropriate to set “yes” for these features because some features do not match prior agreed principle. 
In this paper we review R10 features which tend to be agreed to be split in [1] and give our opinions.
2   Discussion
According to [2], the principle we used for capability split are “technical reason” and/or “IOT reason”. For Rel-10 it is impossible to predict IOT reason, therefore RAN2 agreed we only need to consider technical reason for Rel-10 split.

From technical perspective, we analyze Rel-10 FGI features which were proposed to be split in table 1:
Table 1: Analysis on Rel-10 FGI features
	Index of indicator
	Definition

(description of the supported functionality, if indicator set to one)
	Notes
	FDD/ TDD diff
	Analysis

	101 (leftmost bit)
	- DMRS with OCC (orthogonal cover code) and SGH (sequence group hopping) disabling
	- if the UE supports two or more layers for spatial multiplexing in UL, this bit shall be set to 1.
	No
	

	102
	- Trigger type 1 SRS (aperiodic SRS) transmission (Up to X ports)

NOTE: X = number of supported layers on given band
	
	No
	SRS is mandatory for FDD and TDD in R8. FGI102 is just an additional function of SRS, therefore no technical difference

	103
	- PDSCH transmission mode 9 when up to 4 CSI reference signal ports are configured
	- for Category 8 UEs, this bit shall be set to 1.
	No
	We already agreed that Category of FDD and TDD should be the same for dual mode UE. Considering it is mandatory for Cat 8 UE, there is no reason to split it.

	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.
	No
	

	105
	- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI, when PDSCH transmission mode 9 is configured

- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI, when PDSCH transmission mode 9 and up to 4 CSI reference signal ports are configured
	- this bit can be set to 1 only if indices 2 (Table B.1-1) and 103 are set to 1.
	No
	If pmi-RI-Report is configured, there is no technical difference between FDD and TDD. 
For a UE in transmission mode 9 when the parameter pmi-RI-Report is not configured by higher layers or in other transmission modes the UE shall derive the channel measurements for computing CQI based on CRS.  The UE shall derive CQI assuming signal antenna port, port 0, if the number of PBCH antenna ports is one. Otherwise, The UE shall derive CQI assuming transmit diversity if the number of PBCH antenna ports is more than one.

 And transmit diversity is supported by both FDD and TDD from Rel-8.

From UE implementation perspective, there is no technical difference between FDD and TDD.

	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.
	No
	

	107
	- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI, when PDSCH transmission mode 9 is configured

- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI, when PDSCH transmission mode 9 and up to 4 CSI reference signal ports are configured
	- this bit can be set to 1 only if indices 1 (Table B.1-1) and 103 are set to 1.
	No
	

	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.
	No
	

	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’).
	No
	

	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’).
	No
	

	111
	- Measurement reporting trigger Event A6
	- this bit can be set to 1 only if the UE supports carrier aggregation.
	No
	No technical difference.

Considering FGI 25 is not split for FDD and TDD because there is no technical and IOT issue. And CA feature cross scheduling is not split; Similarly we can not find the reason to split FGI 111.

	112
	- SCell addition within the Handover to EUTRA procedure
	- this bit can be set to 1 only if the UE supports carrier aggregation and the Handover to EUTRA procedure.
	No
	There is no technical burden to support FGI112 if the UE can support CA. Therefore it is natural to not split it for FDD and TDD if the UE can support CA in both side.

	113
	- Trigger type 0 SRS (periodic SRS) transmission on X Serving Cells

NOTE: X = number of supported component carriers in a given band combination
	- this bit can be set to 1 only if the UE supports carrier aggregation in UL.
	No
	Similar to FGI 102, there is no technical difference to support it for FDD and TDD.

	114
	- Reporting of both UTRA CPICH RSCP and Ec/N0 in a Measurement Report
	- this bit can be set to 1 only if index 22 (Table B.1-1) is set to 1.
	No
	

	115
	- time domain ICIC RLM/RRM measurement subframe restriction for the serving cell

- time domain ICIC RRM measurement subframe restriction for neighbour cells

- time domain ICIC CSI measurement subframe restriction
	
	No
	In time domain ICIC, UE should be configured by network in which subframes the measurement should be made. Network has the perfect knowledge about which subframes are proper for measurement or not (DL or UL, with or without protection by ABS, etc). So UE only needs to follow the network guidance and no strong reason to differentiate TDD and FDD cases.

	116
	- Relative transmit phase continuity for spatial multiplexing in UL
	- this bit can be set to 1 only if the UE supports two or more layers for spatial multiplexing in UL.
	No
	It should be mandatory for the UE which supports UL MIMO, if it is specified. There is no difference between TDD and FDD. Considering UL MIMO already can be indicated per band, it is strange to split it.

	117
	Undefined
	
	
	

	118
	Undefined
	
	
	

	119
	Undefined
	
	
	

	120
	Undefined
	
	
	

	121
	Undefined
	
	
	

	122
	Undefined
	
	
	

	123
	Undefined
	
	
	

	124
	Undefined
	
	
	

	125
	Undefined
	
	
	

	126
	Undefined
	
	
	

	127
	Undefined
	
	
	

	128
	Undefined
	
	
	

	129
	Undefined
	
	
	

	130
	Undefined
	
	
	

	131
	Undefined
	
	
	

	132
	Undefined
	
	
	


From above analysis we can conclude that with respect to above features there are no technical difference between FDD and TDD. The FGI features which are split in [1] does not match the principle we used for FDD/TDD split. 
Some companies may concern about compatibility issue. To avoid compatibility issue, RAN2 already agreed to introduce “featureGroupIndRel10” for FDD and TDD separately. Therefore there is no ASN.1 change risk even if we change some features from “no split” to “split” if we find IOT issue in the future. Therefore we propose to:
Proposal: FGIs 102/103/105-113/115/116 in above table shall not be split.

3   Conclusion
In this contribution, we analyse whether there are technical reason to “split” features as proposed in [1]. Based on above analysis, we propose:
Proposal: FGIs 102/103/105-113/115/116 in above table shall not be split.

4   Reference

[1] R2-121225:
Introducing means to signal different REL-10 FDD/TDD Capabilities/FGIs for Dual-xDD UE; Samsung;
[2] R2-121007:
FDD/TDD Capability split ad hoc session report, QC
[3] RP-120019:Reply LS on Capability handling of LTE TDD and FDD modes
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