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1 Introduction

In RAN1 meeting #77, the email discussion agreement on UE capabilities is achieved:
For the max # TB bits:

· At any time the sum of each of the two parameters below, as used in scheduling by MeNB and SeNB,  may exceed the corresponding UE capability defined in the UE category

(1). “Maximum number of DL-SCH transport block bits received within a TTI” and 

(2). “Maximum number of UL-SCH transport block bits transmitted within a TTI”

· It is RAN1 understanding that RAN2 intends that the above parameters (1) and (2) to be used by SeNB, which are in addition to the full values defined in UE category, are signaled in an  inter-eNB RRC message from MeNB to SeNB. 

· If UE capability of parameters (1) or (2) is exceeded

· for DL-SCH in dual connectivity, prioritization among DL-SCHs is up to UE implementation. Soft buffer handling and ACK/NACK handling on deprioritized DL-SCHs are also up to UE implementation.

· for UL-SCH in dual connectivity, FFS between: 

a. prioritizing one type of UL-SCH over another type (e.g., prioritizing MeNB over SeNB, prioritizing PUSCH containing UCI)

b. prioritization among UL-SCHs is up to UE implementation. 

· It is RAN1 understanding that if the MeNB (or SeNB) knows the other eNB does not have DL-SCH/UL-SCH transmission to/from the UE in a TTI based on semi-static information (e.g., TDD UL/DL configuration), it is up to MeNB (or SeNB) implementation if the MeNB (or SeNB) chooses to use parameter (1) and/or (2) according to the full value defined for the UE category instead.

This contribution gives our opinions on remaining issues on UE capability for dual connectivity. 
2 UE capability for UL-SCH in dual connectivity
As agreement for DL-SCH, some implementation schemes are allowed to make eNodeB aware whether PDSCH failure is due to DL Grant missing or UE discarding PDSCH. Similarly for UL-SCH, eNodeB need to find out if UL Grant is missing or UL-SCH is discarded by UE. It is more difficult for the eNodeB to judge and choose proper action in regard to UL-SCH. One possible approach is to ask UE to report BSR of one CG. The value of BSR will indicate the data been accumulated and let eNodeB know there are some UL-SCHs not transmitted in one CG. The eNodeB can then evaluate the possibility of UE discarding UL-SCH. 
Introducing priority rules among UL-SCHs may also benefit network by making the UL buffer of UE more predictable to MeNodeB and SeNodeB. In some case, prioritizing UL-SCH containing UCI can avoid performance degradation. Those rules may unnecessarily favour certain eNodeB. It may not cover all cases, e.g. MeNodeB transmit normal data, but SeNodeB transmit some higher layer control. Priority rules will require more standard effort compared with schemes like BSR indication. 
Proposal 1: For UL-SCH in dual connectivity, prioritization among UL-SCHs is up to UE implementation.
3. UE capabilities for supported Band Combination
For CA, the supported MIMO layers of each CC are connected with the supported bandwidth class for UE. It is reasonable to adopt same configuration scheme of CA for dual-connectivity. The RRC parameters, “supportedMIMO-CapabilityUL-r10”, “supportedMIMO-CapabilityDL-r10” and “supportedBandCombination”, from TS36.331 can be applied to DC with some extension. For the UE band combination used for DC, it should be able to apply to CA. The only difference in scenario is whether it is for ideal backhaul or non-ideal backhaul. As an example, Figure 1 shows a UE capability for 2 bands * 2carriers aggregated those carriers in different scenarios. The MIMO capability for each carrier is predetermined as Rel-11.
UE can feedback the band class information to both eNodeBs. Or, MeNB and SeNB can exchange the band class. Then “supportedMIMO-CapabilityUL-r10” and “supportedMIMO-CapabilityDL-r10” is bond with the bandwidth class of the component carriers that are assigned accordingly to MeNB and SeNB, as the band for them is predetermined in deployment.
At least for DL, CC configuration for dual-connectivity can be same to that of CA. Figure 1 also illustrate that UE supported band combination can be divided into 2 Group to support dual connectivity. The UL combination of DC can also reuse the UL CA scheme and the details can be further discussed in RAN4. We can further consider if CA combination is equivalent to DC combination. 

[image: image5.emf]
Figure1.The different application scenarios for UE with certain band combination
Proposal 2: UE band combination defined in CA can be reused for DC with possible extension.
4. Conclusion
This contribution gives our opinions on remaining issues on UE capability related with dual connectivity. We propose as follow:
Proposal 1: For UL-SCH in dual connectivity, prioritization among UL-SCHs is up to UE implementation.
Proposal 2: UE band combination defined in CA can be reused for DC with possible extension.
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