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1 Introduction
In [1], it is agreed that for Rel-10 UE capabilities it will have separate capability bits for multi-cluster PUSCH and simultaneous PUCCH and PUSCH. In RAN2 #73bis, LS [2] from RAN4 further indicates that the capability bits for non-contiguous resource allocation should also take baseband capability, RF capabilities, and the application scenarios, e.g., non-contiguous resource allocation within a CC and/or across CCs into consideration.
In this paper, we share our views on these issues.
2 Discussion
In Rel-10 enhanced uplink transmission schemes, the control-data decoupling (simultaneous PUCCH and PUSCH) and non-contiguous data transmissions (multi-cluster PUSCH) have been supported as UE optional capabilities. eNB can configure these features as long as UE indicates that it is with these capabilities. With these enhancements, the efforts on indicating control piggy-backing on PUSCH can be eliminated and better utilization on frequency-selective scheduling can be allowed. Thus, the uplink performance will be increased. 
However, to operate with these enhancements, the UE transmission power back-off should be carefully considered to prevent from exceeding the PAPR requirement and to meet the ACLR and spectrum emission requirements, which are band specific. The UE should clearly indicate the capability regarding baseband, RF, and the application scenarios.
Baseband capability bits
In [1], it is clearly indicated that the capability bits of multi-cluster PUSCH and simultaneous PUCCH and PUSCH should be separated signaling. Since the signal will be down converted to baseband for processing, in [2] it further clarifies that these baseband capabilities should be band agnostic.  
· Baseband capability bit for simultaneous PUCCH and PUSCH is defined in band agnostic manner.

· Baseband capability bit for multi-cluster PUSCH within a CC is defined in band agnostic manner.
In [2], it also shows the example of baseband capability for non-contiguous resource allocation.   
· Bit_0 = Baseband capability of simultaneous PUSCH and PUCCH (Band agnostic)

· Bit_1 = Baseband capability of non-contiguous resource allocation (multi-cluster PUSCH) within a CC (Band agnostic)

Proposal 1: Separate baseband capability bits for simultaneous PUSCH and PUCCH and multi-cluster PUSCH within a CC should be captured. 

RF capability bits
As mentioned, to support the features of control-data decoupling and non-contiguous resource allocation, the UE transmission power back-off should be carefully considered for the following reasons.

1. to prevent from exceeding the PAPR requirement, which is specified as MPR [3];
2. to meet the ACLR and spectrum emission requirements, which is specified as A-MPR [3]. 
Since the amount of A-MPR depends on the operating band. In [2], it specifies
· A RF capability bit for non-contiguous resource allocation within a CC is defined in band specific manner, which is common for multi-cluster PUSCH and simultaneous PUCCH and PUSCH. This bit could be set to true of a certain band if the UE satisfies the corresponding RF requirements.

The example of signalling is as follows.
· Bit_2 = RF capability of non-contiguous resource allocation within a CC in Band_X

· Bit_3 = RF capability of non-contiguous resource allocation within a CC in Band_Y

Proposal 2: RF capability of non-contiguous resource allocation within a CC per supported band should be captured. 
Capability bits on UL carrier aggregation
So far, the baseband and RF capabilities of non-contiguous resource allocation mentioned above consider the signal carrier case (within a CC). For the UE supports UL carrier aggregations, RAN4 indicates that

· If UE supports UL carrier aggregation, it shall support non contiguous resource allocation between CCs in the CA band and band combination. This bit could be set to true of a certain band or band combination if the UE satisfies the corresponding RF requirements in addition to the baseband capability that is agnostic to band and band combination.

The example of corresponding signalling from RAN4 is shown as 

· CA_X_UL = Baseband and RF capability of non-contiguous resource allocation between CCs in CA_X

· CA_Y_UL = Baseband and RF capability of non-contiguous resource allocation between CCs in CA_Y

· CA_X_Y_UL = Baseband and RF capability of non-contiguous resource allocation between CCs in CA_X_Y

The eNB can apply non-contiguous resource allocation if both RF and baseband capabilities are enabled. Note that when CA_X_UL is enabled, non-contiguous RA between CCs is supported, but non-contiguous resource allocation within a CC is not supported unless Bit_1 and Bit_2 are enabled.

Note that CA_X_UL and CA_Y_UL indicate the cases of intra-band UL CA and CA_X_Y_UL indicates the case of inter-band UL CA. For a CA UE supporting UL carrier aggregation, at least one bit of CA UL should be set as true.
Observation 1: For a UE supporting UL CA, at least one bit of CA UL should be set as true.

As RAN4 indicated, a UE supporting UL carrier aggregation shall support non contiguous resource allocation between CCs in the CA band and band combination. RAN4 also indicates that the baseband capability is agnostic to band and band combination. So, the baseband no matter how should support non-contiguous resource allocation betweens CCs processing for a UE supporting UL CA. It seems the baseband capability for UL CA in the signalling is redundant and can be removed. 
Observation 2: For a UE supporting UL CA, the baseband processing for non-contiguous resource allocation between CCs capability is mandatory. 
Observation 3: The baseband capability for UL CA of non-contiguous resource allocation in the signalling is redundant.
Proposal 3: The corresponding signalling for UL CA should only indicate the RF capability of non-contiguous resource allocation for a certain band and band combination. The example of signalling is shown as 
· CA_X_UL = RF capability of non-contiguous resource allocation between CCs in CA_X

· CA_Y_UL = RF capability of non-contiguous resource allocation between CCs in CA_Y

· CA_X_Y_UL = RF capability of non-contiguous resource allocation between CCs in CA_X_Y
Proposal 4: RAN2 should consider the proposals above and adopt these capability bits into Rel-10 UE-EUTRA-Capability.
3 Conclusions
In this paper, we share our views on Rel-10 UE capability for non-contiguous resource allocation. Based on the observations, the following proposals are suggested.

Proposal 1: Separate baseband capability bits for simultaneous PUSCH and PUCCH and multi-cluster PUSCH within a CC should be captured. 

Proposal 2: RF capability of non-contiguous resource allocation within a CC per supported band should be captured. 
Observation 1: For a UE supporting UL CA, at least one bit of CA UL should be set as true.

Observation 2: For a UE supporting UL CA, the baseband processing for non-contiguous resource allocation between CCs capability is mandatory. 

Observation 3: The baseband capability for UL CA of non-contiguous resource allocation in the signalling is redundant.

Proposal 3: The corresponding signalling for UL CA should only indicate the RF capability of non-contiguous resource allocation for a certain band and band combination. The example of signalling is shown as 

· CA_X_UL = RF capability of non-contiguous resource allocation between CCs in CA_X

· CA_Y_UL = RF capability of non-contiguous resource allocation between CCs in CA_Y

· CA_X_Y_UL = RF capability of non-contiguous resource allocation between CCs in CA_X_Y

Proposal 4: RAN2 should consider the proposals above and adopt these capability bits into Rel-10 UE-EUTRA-Capability.

The corresponding CR in TS 36.331 is provided in R2-113331.
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