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1 Introduction
According to the work plan for LTE Rel-11 agreed in RAN#70 [1], RAN WGs were tasked with concluding on WG-level recommendations for UE mandatory or optional for the Rel-11 features in the October WG meetings. It was also requested to analyze a need for FDD/TDD differentiation for individual Rel-11 capabilities and to inform RAN2 about the need for capability signaling for optional features. This contribution presents our views on the above aspects for the Rel-11 features under RAN1’s responsibility as per the list in [1].
2 Need for FDD/TDD differentiation
In Rel-10, twenty-three features were decided as mandatory for the implementation at the UEs [2]. Among them, only one feature, TM9 with 8Tx, has been defined differently between FDD and TDD such that the feature is mandatory for all category UEs for TDD, but for only Category 8 UEs for FDD. This decision is partly based on the presumption that the eNB can infer DL channel state for the respective UEs by exploiting DL-UL channel reciprocity.
For Rel-11 features, the FDD/TDD differentiation can be applied in a similar way. Any feature which is either FDD or TDD specific should obviously be differently handled between FDD and TDD. For example, among the Rel-11 features listed in [1], different UL/DL configuration and TDD special subframe are TDD specific and not applicable to FDD. 

Concerning FGI signaling, likewise it is desirable to not have differentiation between FDD and TDD. However, in situations that IoT for one mode is possible much earlier than for the other mode, differentiation between the two modes seems somewhat unavoidable. 
Proposal

· Mandatory/Optional: no FDD/TDD differentiation, except for TDD specific features
· FGI signaling: FDD/TDD differentiation only for cases that FDD/TDD IoT schedules for the corresponding feature are significantly apart
3 Mandatory / optional features
In [1], twenty-nine features are defined for Rel-11 and among them nine features are under RAN1’s responsibility for recommendation for RAN#58. Our views on UE mandatory/optional and need for FDD/TDD differentiation are shown in the table below.
	WI
	Feature group
	Samsung view

	
	
	Mandatory/ Optional
	Need of FDD/TDD differentiation for mandatory/optional

	1. CA enhancement
	1-2
	Different UL/DL configuration
	Mandatory
	Yes 
(not applicable to FDD)

	
	1-5
	Multi-cell ACK and CSI reporting
	Mandatory
	No

	
	1-6
	SORTD PUCCH format 1b with CS for CA
	Optional
	No

	5. FeICIC
	5-1
	CRS interference handling
	Mandatory
	No

	
	5-2
	[FFS] SS and common channel interference handling
	[Neutral]
	[No]

	7. CoMP
	7-1
	DL CoMP operation
	Mandatory
	No

	
	7-2
	UL CoMP operation
	Mandatory
	No

	10. DL control channel enhancement
	10-1
	EPDCCH reception         [FFS – separate sub-groups for EPDCCH reception with different PDSCH transmission modes]
	Mandatory
	No

	Other
	12-1
	TDD special subframe
	Neutral
	Yes 
(not applicable to FDD)


[1-2] Different UL/DL configuration
This feature allows operators to configure different TDD UL-DL configuration on LTE only carriers from a carrier co-existing with TD-SCDMA on adjacent frequency, while providing carrier aggregation to the UEs supporting the feature. UL-DL configuration for LTE only carriers can be set to the one most appropriate for the respective LTE deployments, independent of the UL-DL configuration of co-existing TD-SCDMA systems. If a UE is capable of supporting inter-band TDD but does not support this feature, the UE can be configured for CA only in networks with the same UL-DL configuration between aggregated carriers, but not in networks with different UL-DL configurations. The implementation impact at the UE for this feature is not significant as the UE operations required to support this feature such as PDSCH/PUSCH HARQ timing/processing and DL/UL HARQ-ACK coding/mapping reuse the Rel-10 spec as much as possible. Considering these aspects, this feature can be mandatory.
[1-5] Multi-cell ACK and CSI reporting

This feature enables the UE to avoid dropping a CSI report even when it collides with UL HARQ-ACKs for multiple cells or possibly for multiple DL subframes. This has been shown to provide considerable DL throughput gains. Compared to this achieved benefit, the implementation impact at the UE to support this feature is minimal as CSI bits are just appended to the HARQ-ACK bits (CSI bits are effectively treated as HARQ-ACK bits) and the coding chain and mapping to the resources for PUCCH format 3 are the same as in Rel-10. Even if additional HARQ-ACK spatial bundling is introduced for TDD (FFS), this is a trivial functionality a UE already performs. In this perspective, we envision this feature can be mandatory as a minor/trivial extension of Rel-10 operations. 
 [1-6] SORTD PUCCH format 1b with CS for CA

Tx diversity for PUCCH was decided as optional in Rel-10 mainly due to the concern of supporting multiple Tx RF chains even for UEs without UL SU-MIMO capability. This concern is also valid for SORTD for PUCCH format 1b with CS for CA and, even more, the increase in resource overhead is much larger compared to the TxD schemes introduced in Rel-10 while the benefit remains rather limited. Thus, this feature can be optional as for similar ones in Rel-10. Then, a capability signaling to indicate to the network whether the UE supports this feature should be introduced as similar to the Rel-10 TxD capability signaling, two-AntennaPortsForPUCCH-r10 [3]. 
[5-1] CRS interference handling

This feature is for enhancing the eICIC introduced in Rel-10 and for maximizing the benefits expected from heterogeneous network deployments. The only eICIC feature of Rel-10, named “eICIC measurement restriction”, was decided as mandatory with introducing an FGI bit. As evaluated in RAN1 by multiple companies in Rel-10 and in Rel-11, the gain achievable from heterogeneous network deployments is very limited without CRS interference handling. In this perspective, making this feature mandatory as done for the Rel-10 eICIC seems reasonable.
[5-2] [FFS] SS and common channel interference handling
This feature is somewhat secondary in terms of the achievable gain compared to the CRS interference handling and the problems caused by the SS and common channels are not that universal. In this perspective, making the feature mandatory does not seem critical. On the other hand, implementing this feature should not be challenging, compared to the CRS interference handling, as the information on SS and common channels can be simply acquired via high layer signaling or during cell search. In this perspective, making this feature mandatory along with the CRS interference handling may be acceptable. 
 [7-1] DL CoMP operation
In Rel-10, TM9 was introduced for DM-RS based DL MIMO. TM9 can decrease DL RS overhead in LTE networks employing four or more Tx antennas compared to CRS-based TMs. TM9 with up to 4 Tx was decided as mandatory for all UE categories. In Rel-11, DL CoMP is considered as one of the most important features and RAN1 agreed to introduce TM10 for DL CoMP. The most substantial work for Rel-11 was for standardizing DL CoMP along with EPDCCH which is essential for increasing the DL control channel capacity in support of CoMP, particularly for CoMP scenario 4. A network that supports Rel-11 DL CoMP can achieve the expected gain when all Rel-11 UEs support the associated DL CoMP features. Considering all the above aspects, DL CoMP operation should be mandatory for Rel-11 UEs.

[7-2] UL CoMP operation
UL CoMP operation is closely related with DL CoMP operation and they are actually not separable features. The UL CoMP feature includes UL control channel and SRS transmission related operations as its components, which in addition to enhancing UL reception reliability, are required for selecting an appropriate DL transmission point and transmitting the feedback from the UE to the selected DL transmission point. Thus, if the DL CoMP operation is to be mandatory, it is reasonable that the UL CoMP operation also becomes mandatory.
[10-1] EPDCCH reception
EPDCCH has been introduced in Rel-11 mainly for increasing DL control channel capacity and providing DL control channel ICIC in frequency domain. Moreover, UEs supporting EPDCCH can allow for a more effective transition from a CRS based operation to a CSI-RS/DM-RS based operation which can best exploit the throughput benefits from having a large number of transmitter antennas. Therefore, support for EPDCCH operation at a Rel-11 UE is essential for DL CoMP, for FeICIC, and also for a smoother and more efficient network evolutions. Therefore, along with CoMP, this feature should be mandatory for Rel-11 UEs.
[12-1] TDD special subframe
This feature enables transmitting PDSCH on DwPTS symbols in special subframe configurations which are mainly for co-existence with TD-SCDMA on an adjacent carrier. System efficiency can be increased by this feature while fulfilling the coexistence with TD-SCDMA systems. As the CRS and DM-RS patterns defined in the current spec are mostly reused, the implementation impact at the UE does not seem significant. On the other hand, the consequences of not supporting this feature by some UEs do not seem critical as the currently existing special subframe configurations can be used for the UEs not supporting this feature. 
4 Conclusion
This contribution has presented our views on UE mandatory/optional for the Rel-11 features. The views are summarized in the table in Section 3. Also, need for FDD/TDD differentiation has been discussed. It seems that except for TDD specific features, FDD/TDD differentiation is not necessary for UE mandatory/optional. For FGI signaling, FDD/TDD differentiation can be considered for cases that FDD/TDD IoT schedules for the corresponding feature are significantly apart. Concerning the feature “SORTD PUCCH format 1b with CS for CA” preferred to be optional, a capability signaling similar to that for the Rel-10 TxD schemes, two-AntennaPortsForPUCCH-r10, can be introduced.
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