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1 Introduction

 Activation/deactivation by each eNB for dual connectivity could be ordered independently each other or with dependency. In this contribution, it is introduced that independent activation/deactivation have a glitch problem in condition that a UE have a single RF over carriers of eNBs (i.e. dual connectivity with intra-band contiguous CA over eNBs). And it is discussed how to cope with this problem in SCE WI.
2 Glitch problem in CA (esp. interruption to Pcell)
 Glitch problem occurs as Scell is configured/deconfigured or activated/deactivated on intra-band contiguous CA. For each case, due to RF retuning, UE cannot transmit or receive data in carriers. Especially, interruption to Pcell was issued and discussed. Regarding configuration and deconfiguration, the problem was agreed to handle with extending RRC processing delay by 5ms [1]. Regarding activation and deactivation, the problem was agreed to handle with Pcell interruption requirement (7.7.2, 7.7.3 in [2]) and Pcell implementation [3]. For an example of Pcell implementation, Pcell would not schedule DL and UL resource allocation to the UE during interruption time by activation/deactivation.
3 Glitch problem on independent activation/deactivation by each eNB for dual connectivity
 On dual connectivity, let us assume that the carriers of eNBs belong to one band (i.e. dual connectivity with intra-band contiguous CA over eNBs) and activation/deactivation of cells in each CG (MCG or SCG) are ordered by each corresponding eNB independently. Then, cells of one eNB (MeNB or SeNB) would be interrupted by activation/deactivation of a cell of the other eNB (SeNB or MeNB).
 In legacy CA, the glitch problem could be resolved by implementation as mentioned in section 2. That is because CA is handled by one eNB. However, on dual connectivity, with the above assumption (eNB independent activation/deactivation), one eNB could not know the activation/deactivation of the other eNB in proper time to prevent glitch problem by implementation due to non-ideal backhaul delay.
 To prevent glitch problem on dual connectivity, there could be two approach; 1) Limited capability for dual connectivity, and 2) Sharing activation/deactivation information between eNBs.
1) Limited capability for dual connectivity
 In this approach, problematic intra-band contiguous CA over eNBs would not be allowed for dual connectivity, esp. with one RF for the band combination. For an instance, for dual connectivity, intra-band band combinations in capability would not be allowed on UE implementation. It would not require complex procedure in order to resolve glitch problem on dual connetivity. However, the capability of UE would be restricted to inter-band CA or multiple RF chain even on intra-band contiguous CA. That is, the flexibility of band combination capability of UE for dual connectivity would be limited.
2) Sharing activation/deactivation information between eNBs
 In this approach, each eNB would send preliminary activation/deactivation massage to the other eNB on dual connectivity before the eNB order activation/deactivation to UE. For an example, MeNB send preliminary activation/deactivation massage to SeNB before the MeNB order activation/deactivation to UE. And it prepare sceduling implementation to prevent glitch problem on SeNB due to MeNB’s activation/deactivation. This approach could prevent the glitch problem and, however, require quite complex procedure and should be checked sufficiently to remove the glitch problem.
 In this contribution, the glitch problem on dual connectivity was observed and two possible solutions are introduced; 1) Limited capability for dual connectivity, and 2) Sharing activation/deactivation information between eNBs. The second approach could have more flexibility on UE capability but would require quite complex procedure. Hence, at least in this release, first approach is proposed as a baseline to prevent glitch problem on dual connectivity. And it would be useful that the working assumption is informed to RAN1 and RAN4 in informative manner to study further about dual connectivity in SCE WI.
Proposal 1: In order to prevent glitch problem on dual connectivity, problematic capability should not be allowed. Problematic capability would be exampled by a single RF chain on intra-band contiguous CA over eNBs.

Proposal 2: It would be useful that the working assumption (proposal 1) is informed to RAN1 and RAN4 in informative manner to study further about dual connectivity in SCE WI.
4 Conclusion

Proposal 1: In order to prevent glitch problem on dual connectivity, problematic capability should not be allowed. Problematic capability would be exampled by a single RF chain on intra-band contiguous CA over eNBs.

Proposal 2: It would be useful that the working assumption (proposal 1) is informed to RAN1 and RAN4 in informative manner to study further about dual connectivity in SCE WI.
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