3GPP TSG-RAN WG2 Meeting#85bis
Tdoc R2-141344 
31.3. to 4.4.2014, Valencia, Spain
Agenda item:

7.1.2
Source:


ITRI

Title:


Discussion on UE Capability Coordination in Dual Connectivity
Document for:
Discussion and Decision
1. Introduction
How to coordinate UE capabilities between MeNB and SeNB is still unsolved since RAN2#83bis meeting [1]. An appropriate approach to avoid configurations from MeNB and SeNB exceeding UE capabilities is necessary to ensure inter-node radio resource aggregation performing well. So far, there are two kinds of introduced approaches [2][3] but no consensus was reached. Therefore, we would like to discuss this remaining issue and propose our suggestions for coordinating UE capabilities in dual connectivity.
2. Discussion
In dual connectivity, we have to ensure that configurations from both MeNB and SeNB would not exceed UE’s overall capabilities. This means that MeNB and SeNB need to exchange some assistant information or share configurations as the guideline to set the acceptable configurations to UE. There are two major approaches to deal with this problem. The first one is that MeNB provides UE capability restrictions about the capabilities to be split and SeNB must follow the received UE capability restrictions to reconfigure UE. With this approach, MeNB could blindly trust the SCG configuration (in SCG modification request message). On the contrary, the second approach is that MeNB and SeNB have to comprehend each other’s configurations and determine how to avoid exceeding UE capabilities based on the latest configuration from the other.
The pros and cons of the two approaches were introduced before [4]. The brief summary of the comparison is shown in the following table.
Table 1. Comparison of the two approaches

	
	Resource Utilization
	Approach Design

Complexity
	X2 Signalling Overhead
	SeNB Configuration Rejection

	Approach One [1]

(MeNB provides UE capability restrictions)
	Low
	High
	Low
	No

	Approach Two [2]

(Exchange configurations to each other)
	High
	Low
	High
	Sometimes


According to the comparison result in Table 1, it is hard to say that which approach is better. For Approach One, since the UE capability restrictions are provided in advance, MeNB and SeNB know the maximum allowed UE resource to configure. No capability violation would happen in this approach. However, the difficulty is how to determine the suitable restrictions to prevent lowering the resource utilization. On the other hand, Approach Two is more flexible than Approach One in terms of resource utilization. By exchanging new configurations to each other, MeNB and SeNB know the left UE capabilities to configure and the resource utilization could be improved to the maximum in theory. However, the cost would be the frequently configuration exchanging via X2, and both MeNB and SeNB need to comprehend each other’s configurations. In Approach Two, MeNB may have to reject the configuration from SeNB if SeNB sends the new SCG reconfiguration before referring to the latest MeNB configuration. Once a SCG configuration is rejected, new mechanism would be necessary to inform the reason of rejection and would spend additional time to set the next SCG configuration to UE, which is not good to the NW efficiency and UE experience.
To combine the advantages of the two approaches [1][2], we prefer to adopt the mix approach to coordinate UE capabilities between MeNB and SeNB. First, MeNB provides UE capability restrictions about the capabilities to be split, and SeNB must follow the received UE capability restrictions to configure UE. In this way, we can ensure that no capability violation will happen. Second, MeNB needs to comprehend the SCG configurations from SeNB, and MeNB doesn’t need to send the new MCG configuration to SeNB. It is beneficial for MeNB to comprehend the information from SeNB so that MeNB can determine whether the current UE capability restrictions are reasonable. If not, MeNB could adjust the restrictions based on the traffic/load information to enhance resource utilization. With appropriate adjustment of UE capability restrictions, the per-UE throughput could be improved accordingly [5]. There are also other benefits for MeNB to comprehend the information from SeNB such as combining the information of MeNB into the same RRC message [6]. Moreover, since SeNB follows the UE capability restrictions to configure UE, MeNB doesn’t need to inform its new configuration related to the UE capabilities to SeNB. Therefore SeNB would not need to comprehend MCG configurations at all. In conclusion, by adopting this mix approach, MeNB could adjust UE capability restrictions by comprehending the SCG configurations, the X2 signalling overhead from MeNB to SeNB could be reduced, and SCG configurations would not be rejected. Based on the above discussion, we provide the following proposals.
Proposal 1: MeNB provides UE capability restrictions to SeNB, and SeNB must follow the received UE capability restrictions to configure UE.
Proposal 2: MeNB needs to comprehend the information about SCG configurations.
Proposal 3: MeNB doesn’t need to inform its new configurations related to the UE capabilities to SeNB.
3. Conclusions
In this contribution, we give the following proposals to coordinate UE capability between MeNB and SeNB
Proposal 1: MeNB provides UE capability restrictions to SeNB, and SeNB must follow the received UE capability restrictions to configure UE.
Proposal 2: MeNB needs to comprehend the information about SCG configurations.

Proposal 3: MeNB doesn’t need to inform its new configurations related to the UE capabilities to SeNB.
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