Page 1

3GPP TSG-RAN WG2 Meeting #85bis 
R2-141174
Valencia, Spain, 31 March – 4 April 2014

Agenda Item:
  
7.1.2
Souce:
  



Intel Corporation
Title:
UE capability handling for dual connectivity
Document for:  
Discussion and decision
1 Introduction
In dual connectivity, the radio resource configuration of MCG is determined by MeNB, while the radio resource configuration of SCG is determined by SeNB. Since some of UEs capabilities are defined per UE, inter-eNB coordination would be required to make sure that the overall radio resource configuration does not exceed the supported UE capability.  
2 UE capabilities between MeNB and SeNB

Table 1 lists up the UE capabilities to be shared between MeNB and SeNB in dual connectivity among UE capabilities in TS36.306 [1].
Table 1: UE capabilities to be shared between MeNB and SeNB

	UE capability
	Rational for the maximum value
	Risk without coordination

	Maximum number of DL-SCH transport block bits received within a TTI  (total maxTBS)
	CAT1-5: assume 1 CC 

CAT 6 and 7: assume 2CC (20MHz) with 2layers or 1CC (20MHz) with 4 layers. 

CAT8: 5 CCs with 8 layers
	If the number of serving cells in MeNB and SeNB is larger than the assumption (1 for CAT1-5 and 2 for CAT6-7), the scheduled TBS can be larger than the maximum number of DL-SCH transport block bits. The UE cannot decode all TBs.   

	Total number of DL-SCH soft channel bits
	CAT1-2: it is around (total maxTBS * 8*3)

CAT3-8: it is around (total maxTBS*8*3/2)
	The UE cannot store TB if the decoding is failed.

	Maximum number of UL-SCH transport block bits transmitted within a TTI
	CAT1-6: assume one CC 

CAT 7: assume 2CC (20MHz) with 2layers 

CAT8: assume 5 CCs 
	The UE cannot process UL TBs and thus, the UE may not send data on PUSCH. 

	Total layer 2 buffer size
	(“Maximum number of DL-SCH transport block bits received within a TTI” + “Maximum number of UL-SCH transport block bits transmitted within a TTI”) * 0.075s
	The UE cannot store RLC SDU in the buffer. However, given that it assumes the consecutive scheduling during 75s, it is very unlikely. 

	supportedBandCombination
	It includes the CA capabilities supported by the UE
	The MeNB rejects SCG modification from SeNB or the UE performs the reconfiguration failure procedure. 


CA capability (supportedBandCombination) can be handled differently from other L1 related parameters.  It can be implicitly coordinated based on the radio resource configuration. When the MeNB requests SCG addition, the MeNB provides its own resource configuration. And the MENB can comprehend the radio resource configuration of SCG when SeNB provides RRC container message for the UE. Since both MeNB and SeNB would know the radio resource configuration of each other’s, the eNB can determine radio resource not to exceed UE capability. To avoid the misconfiguration, the MeNB should provide up-to-date resource configuration information to SeNB when the radio resource configuration has changed. 
Observation: for CA capability, it is possible to implicitly coordinate based on each eNB’s radio resource configuration. 
Regarding L1 related parameters, we focus on the maximum number of DL-SCH/UL-SCH transport block bits. The soft buffer size is linked to the transport block bits. If the number of DL-SCH transport block bits meets the UE capability, it is not likely that the required soft buffer size exceeds the UE capability.   

In order to handle the maximum number of DL-SCH/UL-SCH transport block bits, there are two possible approaches. 

· Approach 1: MeNB provides a maximum number of DL-SCH/UL-SCH transport block bits for SeNB by splitting the actual maximum number of DL-SCH/UL-SCH transport block bits in the UE capability. In case of split bearer (in UP option 3C), more dynamic coordination is possible because the MeNB knows the amount of traffic in all radio bearers. On the other hand, the semi-static split would be required in UP option 1A. To support this approach, we need to define new parameters to indicate the restriction from MeNB to SeNB. The new parameters can be provided as a part of SeNB addition/modification procedure or a new procedure can be introduced for more frequent coordination.  
· Approach 2: there is no restriction in both MeNB and SeNB. Each eNB can schedule data rate up to the maximum TBS per TTI according to the UE capability. In this case, the UE should be able to handle the case where the scheduled data rate/soft buffer size exceeds the UE capability. For example, the UE may drop one of TBs if the number of total DL-SCH bits is larger than the maximum number of DL-SCH transport block bits received within a TTI. However, this approach is not efficient from resource utilization and performance point of view since the eNB does not know why the UE drop the TB. Furthermore, it may need to define the dropping rule in the standard to avoid the UE to drop data with higher priority e.g. RRC signaling or delay sensitive data.   
Based on the observation, approach 1 seems more desirable to share UE capability. 

Proposal: RAN2 to agree that MeNB provides the maximum number of DL-SCH/UL-SCH transport block bits to be used in SeNB. 

3 Conclusion
In this document, we discuss how to coordinate the UE capability which needs to be shared between MeNB and SeNB. Based on the discussion in Section 2, we propose the following points. 
Observation: for CA capability, it is possible to implicitly coordinate based on each eNB’s radio resource configuration. 
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Proposal: RAN2 to agree that MeNB provides the maximum number of DL-SCH/UL-SCH transport block bits to be used in SeNB. 
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