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1. Introduction
In the RAN2#83bis meeting, some frameworks for inter-eNB CA was discussed [1]. In this paper, additional frameworks on stage-2 level will be addressed.
· eNB/CC synchronization

· Number of UL CCs for inter-eNB CA

· Number of TAGs for inter-eNB CA
2. Discussion
2.1. eNB/CC synchronization?
In Rel-10 CA, frame timing and SFN are aligned across cells that can be aggregated [2]. This was thought as the simplest way. The benefit of non-alignment was not identified [RAN2#70bis minutes]. It is worth to clarify whether the same principle can be applied for inter-eNB CA. In general, frame timing and SFN are not always aligned across configured eNBs (especially in FDD NW). We think that even if MeNB and SeNB is not synchronized, the cons from RAN2 point of view is just the cross carrier scheduling across CCs in different eNBs. However, to support cross carrier scheduling, MeNB and SeNB should have much dynamic scheduling coordination, which would have significant impact in NW. From these, we should assume that frame timing and SFN are not always aligned across MeNB and SeNB.
Proposal1: Confirm to assume that frame timing and SFN are not always aligned across MeNB and SeNB.
Proposal2: Confirm to not support cross carrier scheduling across serving cells in different eNB.

Since proposal1 should be confirmed by RAN4, it is also proposed to send LS to RAN4.

Proposal3: Confirm to send LS to RAN4 asking whether there will be a potential issue from UE implementation point of view, if we assume that frame timing and SFN are not always aligned across MeNB and SeNB.

2.2. Number of UL CCs for inter-eNB CA?
In this section, it will be briefly discussed how many UL CCs should be supported for inter-eNB CA. In the #83 meeting, the minimum UE capability was discussed, and it was agreed and captured in TR[3] that as the minimum UE capability in scenario #2,  multiple-Tx/Rx should be baseline. However, it does not explicit imply how many UL CCs should be supported to realize inter-eNB CA. Based on the following requirements specified in Stage2 specification[3], the CC configuration of more than one DL CC and one UL CC can be supported.
	It is possible to configure a UE to aggregate a different number of CCs originating from the same eNB and of possibly different bandwidths in the UL and the DL:

-
The number of DL CCs that can be configured depends on the DL aggregation capability of the UE;

-
The number of UL CCs that can be configured depends on the UL aggregation capability of the UE;

-
It is not possible to configure a UE with more UL CCs than DL CCs;


However, for inter-eNB CA, the CC configuration of more than one DL CC and one UL CC will be excluded, because UCI should be feedbacked for the corresponding eNB and UL timing alignment should be establishment within each eNB (thus, PRACH should be transmitted in each UL), because MeNB and SeNB may not be synchronized as identified in previous subsection. Therefore, it is proposed to explicit agree that at least one UL CC should be configured in each eNB.
Proposal4: Confirm to explicit agree that at least one UL CC is configured in each eNB for inter-eNB CA.
Note that it is still open whether the simultaneous transmission is mandated or not. 
2.3. Number of TAGs
In RAN2#83bis, it was left FFS how many TAGs should be supported for inter-eNB CA (i.e., 4 or more?). From an operator point of view, we would like to have the flexibility for future deployment. UE capability to support more than 2 inter-bands has yet to be specified in the RAN4 specification. However, it is foreseen that the UE can support CA with 3 inter-bands including the existing CA band combination in future when higher frequency bands, e.g., 3.5 GHz are available. Migration scenarios from both ideal backhaul based deployments can also be considered as illustrated in Fig.1. The existing CA band combination (e.g., 800 M + 1.7 G in Fig.1) is provided by the macro eNB with RRH. In addition, the higher frequency band (e.g., 3.5 GHz in Fig.1) is deployed by the small eNB with non-ideal backhaul.
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Fig.1
Migration scenarios from the baseline deployment scenario with ideal/non-ideal backhaul.

In addition to that, MTA is needed for inter-band CA, it should be also reminded that MTA may be needed even for intra-band contiguous CA, because there will be various UE implementations (e.g., more than one FFT per band) for the future as pointed out in RAN4 LS [4].  
	1. Overall Description:
During RAN4#64bis, RAN4 discussed the UE capability signalling for multiple TA. It was concluded that the CA band combination specific capability signalling is necessary because Multiple TA feature would be related to band combination component, e.g. inter-band/ intra-band CA. Especially for intra-band contiguous CA case, some UE implementation options could be observed, i.e. 1 FFT per band or more FFTs per band. Taking the UE implementation freedom into account, multiple TA may not be supported in some CA band combinations. …..


Moreover, the impact of RAN2 is to extend MAC CE and RRC signalling, which will not introduce much specification impact. Thus, it is proposed to support 5 TAG in Rel-12.
Proposal5: Confirm that the maximum number of TAGs is 5 in Rel-12.
3. Summary and proposal
In this contribution, we discussed the general framework for inter-eNB CA and followings are proposed:
Proposal1: Confirm to assume that frame timing and SFN are not always aligned across MeNB and SeNB.
Proposal2: Confirm to not support cross carrier scheduling across serving cells in different eNB.

Proposal3: Confirm to send LS to RAN4 asking whether there will be a potential issue from UE implementation point of view, if we assume that frame timing and SFN are not always aligned across MeNB and SeNB.
Proposal4: Confirm to explicit agree that at least one UL CC is configured in each eNB for inter-eNB CA.
Proposal5: Confirm that the maximum number of TAGs is 5 in Rel-12.

Then, the draft LS to RAN4 is provided in [5]
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