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Discussion and Decision
1      Introduction
In RAN2#84 meeting, C-RNTI allocation was discussed in contributions [1-3]. The main issue is whether C-RNTI for one UE should be allocated independently between MeNB and SeNB or not. In this contribution, we also discuss this aspect.
2      Discussion
The C-RNTI allocation schemes discussed so far are:

· Option A: UE has two separate C-RNTIs towards MeNB and SeNB. In this option, in SeNB Addition Command message, SeNB can allocate C-RNTI to the UE. In this option, the C-RNTI allocated by SeNB could be different from the C-RNTI allocated by MeNB. In this option, C-RNTIs are managed independently within each eNB. For example, suppose a dual connectivity UE has C-RNTI x towards MeNB and C-RNTI y towards SeNB. Since the UE monitors C-RNTIs in MeNB and SeNB independently, MeNB can allocate C-RNTI y to other UEs and SeNB can allocate C-RNTI x to other UEs as well. 
· Option B: UE has one common C-RNTI towards MeNB and SeNB. In this option, some collaboration between MeNB and SeNB is needed. For example, one approach is that MeNB signals the C-RNTI in SeNB Addition Request message, and SeNB makes sure that the C-RNTI is not used by other UEs. In case of collision, one possible approach is that SeNB adjusts C-RNTIs of other UEs. It should be noted that such collision is possible since SeNB can manage UEs which connect to SeNB only.

[image: image1.emf]UE MeNB SeNB

1a. RRM Decision to 

add/modify SeNB 

resources

2. SeNB Addition/Modification Request

3. RRM Decision: 

- Admitting resources and allocating L1&L2

- May provide dedicated RACH config for sync

- In Option B, SeNB may adjust C-RNTIs in 

case of collision

4. SeNB Addition/Modification Command

1b. RRM Decision to 

modify SeNB 

resources

(C-RNTI as in Option B)

(C-RNTI as in Option A)

...


Figure 1: SeNB addition procedure
In Figure 1, C-RNTI allocation scheme in the two options above is shown for SeNB addition procedure. There are several aspects when comparing the two options:
· C-RNTI usage ratio: there were some discussions (e.g. in [1]) that C-RNTI usage ratio is higher for option A since UE occupies two C-RNTIs. However there is no difference from C-RNTI usage perspective as UE needs to occupy two C-RNTIs in the network, one in MeNB and another in SeNB. So even if UE has a common C-RNTI towards both MeNB and SeNB (as in Option B), UE occupies one C-RNTI in MeNB and one C-RNTI in SeNB, which is same as Option A.
· UE complexity: there is no difference in terms of number of PDCCH blind detections for option A and B, which means that there is no power consumption difference. Since it is already agreed that UE has two MAC entities, using an independent C-RNTI in each MAC entity does not increase UE complexity that much.
· Standardization/network complexity: there is no additional standardization/network complexity in Option A. On the contrary, to support option B, there is additional standardization/network complexity. For example, in the approach discussed above, SeNB needs to reallocate C-RNTIs in case of collision. However change of C-RNTI is not possible unless an intra-cell handover is performed. Such handover causes interruption for data transmission, and there is still the risk that two UEs might use the same C-RNTI in a short period. Other approaches to coordinate C-RNTI allocation also have some issues e.g. like X2 message exchange. 
From above discussion, it can be seen that option A only has negligible impact on UE complexity. On the other hand, option B has standardization or network complexity. In addition, there are several approaches to implement option B, which requires additional efforts to downselect. It is therefore proposed to adopt option A, i.e. UE has independent C-RNTIs towards MeNB and SeNB.
3      Conclusion
In this contribution, we discuss C-RNTI allocation and propose the following:
Proposal 1: UE has independent C-RNTIs towards MeNB and SeNB.
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