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1. Background
TSG-RAN#57 has acknowledged the LS from RAN1, RAN2 and RAN4 for their progress about the Rel-11 LTE feature list exercise. Taking into account the progress in WGs and the Rel-11 completion schedule, TSG-RAN agreed a work plan [1]. The corresponding LTE Rel-11 UE feature for RAN1 is listed in the Table 1 for discussion in RAN1#70bis. This contribution gives our recommendation for Rel-11 UE feature list.
2. Discussion on UE capabilities and feature groups
2.1. Different UL/DL configuration (1-2)
The feature is to support different UL/DL configuration for TDD inter-band CA. From UE perspective, it need to prerequisite support inter-band carrier aggregation (hereafter referred to “1”). In Rel-11, the support inter-band CA with different TDD UL/DL configuration for TDD (hereafter referred to “2”) is studied. 
It is important for the UE supports (1) always supports (2). Considering the network configures two carriers in two different bands with different UL/DL configuration, a UE supports (1) but NOT supports (2) cannot work in inter-band CA mode. Therefore it is a big loss for UE supporting inter-band TDD CA. And considering the practical use of different UL/DL configuration for inter-band CA deployment scenario, it is important to make assumption that UE supports (1) always support (2). 

For cross-carrier scheduling when inter-band TDD CA is configured, either additional capability signalling or Rel-10 UE capability on cross-carrier scheduling can be used to indicate the UE capability for supporting different UL/DL configuration.

It is proposed that,
Need of FDD/TDD differentiation: 
No
Need capability signaling: 

No 
Mandatory/Optional: 


Optional
FGI needed:



No

Note: 
For self-scheduling, the capability can be signalled by UE capability signalling on inter-band CA.

For cross-carrier scheduling when inter-band TDD CA is configured, either additional capability signalling or Rel-10 UE capability on cross-carrier scheduling can be used to indicate the UE capability for supporting different UL/DL configuration
2.2. Multi-cell ACK and CSI reporting (1-5)
The feature is an enhancement of the uplink UCI transmission for ACK and CSI. 

It is proposed that,

Need of FDD/TDD differentiation: 
No
Need capability signaling: 

Yes 
Mandatory/Optional: 


Optional
FGI needed:



No

2.3. SORTD PUCCH format 1b with CS for CA (1-6)

The feature is an enhancement of the uplink UCI transmission for PUCCH format 1b. 

It is proposed that,

Need of FDD/TDD differentiation: 
No
Need capability signaling: 

Yes 
Mandatory/Optional: 


Optional
FGI needed:



No

2.4. FeICIC (5-1, 5-2)
The feature 5-1 and 5-2 is to support FeICIC capable UE with 9dB bias. Considering the minimum set of supporting FeICIC in Rel-11, CRS, PBCH, SIB-1 and SS interference handling should be kept in a whole package. Therefore, 5-2 and 5-1 is better to combined as one row. Otherwise, separate capability made the feature not work when one feature is enabled but another feature is disabled.

Also, considering the practical use of HetNet deployment, FeICIC is a practical useful feature to support UE in such scenario. Therefore, it is recommended that FeICIC is mandatory. Whether FGI is needed depends on the availability of the early release of this feature. 

Need of FDD/TDD differentiation: 
No
Need capability signaling: 

No
Mandatory/Optional: 


Mandatory

FGI needed:



Yes

2.5. DL CoMP operation (7-1)

DL CoMP operations can involve multiple cells/TPs to coordinate with each other for UE’s transmission. It is an important feature to reduce the inter-cell/TP interference, and thus improve the performance of CoMP UEs, especially for the UEs at the cell edge. 

From technical perspective, DL CoMP is an evolution of Rel-10 multiple antenna transmissions.  Considering practical use of DL CoMP, it is important for operators’ deployment to improve throughput of cell edge user. Meanwhile, CoMP signalling and feedback designs is practically useful design also for future release. Because  multiple point transmission could be one basic network structure for study in future release. Therefore, it is recommended DL CoMP operation is mandatory.
There are not much difference between LTE TDD and LTE FDD. Thus we think it doesn’t need to differentiate TDD and FDD for this feature. 

Therefore it is proposed that,

Need of FDD/TDD differentiation: 
No
Need capability signaling: 

No 
Mandatory/Optional: 


Mandatory
FGI needed:



FFS
2.6. UL CoMP operation (7-2)

Following similar reasons discussed for DL CoMP operations, we have the following proposals:

Need of FDD/TDD differentiation: 
No
Need capability signaling: 

No 
Mandatory/Optional: 


Mandatory
FGI needed:



FFS
2.7. EPDCCH reception (10-1)

The feature is to support the reception of DCIs within the legacy data region. The relevant deployment scenarios of EPDCCH consist of carrier aggregation, CoMP and so on.  However, in these relevant scenarios, EPDCCH is an enhancement rather than a necessary element. Thus we think EPDCCH can also be supported as UE capability. 

Meanwhile, EPDCCH design is the same for TDD and FDD systems and not much difference is observed. So it is not needed to differentiate FDD and TDD for the feature of EPDCCH.

Considering practical use of EPDCCH in Rel-11, and future use in later release to enable UE-specific control channel transmission, it is recommended that EPDCCH is mandatory.
Therefore it is proposed that,
Need of FDD/TDD differentiation: 
No
Need capability signaling: 

No 
Mandatory/Optional: 


Mandatory
FGI needed:



FFS
2.8. TDD special subframe (12-1)

The feature is to support additional special subframe configuration 9 for normal cyclic prefix and 7 for extended cyclic prefix. There is little impact to UE implementation, so it is recommended this feature is mandatory and no FGI is needed.
Therefore it is proposed that,

Need of FDD/TDD differentiation: 
Only for TDD
Need capability signaling: 

No 
Mandatory/Optional: 


Mandatory

FGI needed:



No

3. Conclusion
The following recommendations for Rel-11 LTE UE capability and feature group are proposed in Table 1.
Table 1 Rel-11 LTE UE features (RAN1 responsibility part)
	#
	Feature group
	Need of FDD/TDD differentiation
	Need capability signalling
	Mandatory/Optional
	FGI needed

	1-2
	Different UL/DL configuration
	No
	No*
	Optional
	No

	1-5
	Multi-cell ACK and CSI reporting
	No
	Yes
	Optional
	No

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

	5-1
	CRS interference handling
	No
	No
	Mandatory
	[FFS]

	5-2
	[FFS] SS and common channel interference handling
	
	
	
	

	7-1
	DL CoMP operation
	No
	No
	Mandatory
	[FFS]

	7-2
	UL CoMP operation
	No
	No
	Mandatory
	[FFS]

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

	12-1
	TDD special subframe
	Only for TDD
	No
	Mandatory
	No


* Note: 

For self-scheduling, the capability can be signalled by UE capability signalling on inter-band CA.

For cross-carrier scheduling when inter-band TDD CA is configured, either additional capability signalling or Rel-10 UE capability on cross-carrier scheduling can be used to indicate the UE capability for supporting different UL/DL configuration
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