
3GPP TSG RAN WG2 Meeting #85
R2-140173
Prague, Czech, Feb 10th - 14th, 2014
Source:
CATT 

Title:
C-RNTI Allocation for Dual Connectivity
Agenda Item:
7.2.2
Document for:
Discussion and Decision
1. Introduction
It was agreed that the SeNB is primarily responsible for allocating radio resources of its cells in dual connectivity and may have multiple serving cells for a UE. But it is still open for the C-RNTI of SeNB. This contribution gives our analysis on C-RNTI allocation for dual connectivity.
2. Discussion
There are two possibilities for C-RNTI allocation of dual connectivity:
· Alt1: The MeNB and the SeNB have separate C-RNTIs.
When an eNB is added as a SeNB for dual connectivity, the SeNB would allocate a C-RNTI for the UE. Then the MeNB and the SeNB can schedule the dual connectivity UE with separate C-RNTI. In this case, any C-RNTI of dual connectivity UEs does not collide with other UEs served by the corresponding eNB. Although the UE needs to maintain several C-RNTIs and monitor PDCCH from different eNB with different C-RNTI, the UE complexity of maintaining multiple C-RNTIs is negligible compared with the legacy UE. 
· Alt2: The MeNB and the SeNB share a C-RNTI.
In this case, the new allocated C-RNTI for the dual connectivity UE may collide with other UEs served by the MeNB or the SeNB. There are some possible ways to solve the collision problem.
Alt2-1: Dual connectivity would fail or be released once a collision is detected. However it will increase the rate of dual connectivity failure, and it is not acceptable.
Alt2-2: To deal with the collision via dual connectivity UE. The MeNB assigns a C-RNTI for dual connectivity UE. If a collision is detected, a new C-RNTI would be allocated for the UE with the coordination between the MeNB and the SeNB. However, an extreme case may happen with the coordination. For example, the MeNB may assign a new C-RNTI when starting dual connectivity operation for a UE. The MeNB informs the SeNB of the C-RNTI or a list of C-RNTI(s) when adding a new SeNB to the UE. The SeNB detects that the C-RNTI(s) received from the MeNB collide with the assigned C-RNTIs in itself. Then the SeNB recommends C-RNTI(s) to the MeNB. However the recommended C-RNTI(s) could also collide with the assigned C-RNTIs in the MeNB, and the MeNB returns back one or some C-RNTIs to the SeNB. The coordination procedure would be endless. It can be defined that the dual connectivity fails after several coordination between eNBs (e.g. 2) to avoid endless coordination. However, it will increase the delay of dual connectivity establishment.
Alt2-3: To deal with the collision via the collided UE. The MeNB can assign a C-RNTI for dual connectivity UE. If it collides with an assigned C-RNTI in the SeNB, the SeNB can reassign a new C-RNTI for the collided UE. It is only applicable for the case that an eNB as a SeNB can only connect to one MeNB at a time. As in this case the collided UE is a single connectivity UE, the SeNB can decide the new C-RNTI by itself without collision. Otherwise, the collided UE in the SeNB may be a dual connectivity UE connected with another MeNB. The SeNB cannot allocate a new C-RNTI without collision for the collided dual connectivity UE, as the new C-RNTI may collide with an assigned C-RNTI in another MeNB.
Alt2-4: There is a common reserved C-RNTI pool for dual connectivity in both the MeNB and the SeNB. If the SeNB connects to several MeNBs at a time, it should be ensured that reserved pools are not overlapped with each other. This solution restricts the number of dual connectivity UEs in the network. Meanwhile, it also has an influence on the number of single connectivity UEs as the reserved C-RNTI(s) cannot be used for single connectivity UE(s). 
The brief comparisons are shown in Table-1.

Table-1
	
	Alt1
	Alt2

	
	
	Alt2.1
	Alt2.2
	Alt2.3
	Alt2.4

	C-RNTI coordination
	No
	No
	Yes
	Yes
	Yes

	UE complexity
	Dual connectivity UEs need to maintain two C-RNTIs, but the complexity is negligible.
	Same as legacy UEs
	Same as legacy UEs
	Same as legacy UEs
	Same as legacy UEs

	Successful ratio of dual connectivity
	High
	Lowest
	Lower, endless coordination may happen.
	High
	Lower, may be failed due to the insufficient C-RNTI pool.

	Applicable scenarios
	All
	All
	All
	An eNB as a SeNB can only connect to a MeNB at a time
	All


Considering the complexity of C-RNTI coordination, we preferred Alt1.
Proposal: It is proposed that the MeNB and the SeNB allocate respective C-RNTIs for a dual connectivity UE.
3. Conclusion

In section 2, some possible ways for C-RNTI allocation of dual connectivity UE have been analyzed. Our proposal is given as follows:
Proposal: It is proposed that the MeNB and the SeNB allocate respective C-RNTIs for a dual connectivity UE.
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