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1. Introduction

In RAN#62 plenary meeting, WID proposal related to dual connectivity is approved [1]. In the RAN2 discussion and decisions so far, there are two groups of cells for dual connectivity; one is Master Cell Group (MCG) which consists of serving cells associated with Master eNB (MeNB), and the other is Secondary Cell Group (SCG) which consist of serving cells associated with Secondary eNB (SeNB). Within SCG, a cell called “special SCell” does the similar operation as PCell in legacy CA as follows [2]

	The SeNB has to have one special cell containing at least PUCCH, and potentially also some other PCell functionality. However, it is not necessary to duplicate all PCell functionality for the special cell.


In this contribution, we discuss the issues to be handled from RAN1 perspective other than power control [3] to support dual connectivity based on the RAN2 discussion and decisions so far.
2. Remaining issues of dual connectivity
2.1. Common search space in SCG

Following the RAN2 discussion and decisions on dual connectivity in RAN2#83bis, random access response corresponding to the random access of a UE on SCG should be scheduled within SCG as follows [4].
	Agreements
1. Contention-free RA procedure is supported towards SeNB.

2. As a working assumption, contention-based RA procedure is supported towards SeNB.

3. Msg2 is sent from the eNB to which the preamble was sent.


Moreover, the following further agreement in RAN2#85 requires contention-based (UE initiated) random access on SeNB [5].

	Agreements
For SeNB change…

3
We define a procedure for SeNB modification which starts by the SeNB sending the new configuration (RRC container over X2) to the MeNB. The MeNB forwards it to the UE which applies the configuration and then sends an RRCConnectionReconfigurationComplete to the MeNB which forwards it to the SeNB. 

3a
If the SeNB chooses a synchronized reconfiguration, the UE performs a Random Access towards the SeNB. It does not matter in which order the UE sends RRCConnectionReconfigurationComplete and performs RA. The success of the RA is not required for a successful completion of the RRC procedure. 

3b
If the SeNB chooses a non-synchronized reconfiguration, the UE may perform UL transmission towards the SeNB after having applied the reconfiguration

FFS the IE by which the SeNB triggers synchronized procedure.


Therefore, at least common search space for transmission of PDCCH with RA-RNTI should be supported in SCG. On the other hand, within SCG, we may not need to deviate from Rel-10 CA design which allows common search space only on PCell. That is, common search space for PDCCH with RA-RNTI can be only on special SCell within SCG. Moreover, PDCCH with Temporary C-RNTI, C-RNTI, TPC-PUSCH-RNTI and TPC-PUCCH-RNTI for the UE can be also transmitted on the common search space on special SCell since it doesn’t increase the UE’s PDCCH blind detection complexity. Meanwhile, the necessity/decision of monitoring other RNTI’s on the common search space on special SCell should be up to RAN2 discussion.
Suggestion 1: Agree with the followings on the common search space monitoring on SCG
· UE monitors common search space on special SCell in SCG to detect RA-RNTI, Temporary C-RNTI, C-RNTI, TPC-PUSCH-RNTI and TPC-PUCCH-RNTI
· It is up to RAN2 discussion if UE should monitor other RNTIs on common search space on special SCell in SCG

2.2. UE capability allocation
In RAN1#77 and the successive email discussion, the following was agreed for the UE capability splitting/sharing regarding UE soft buffer and maximum number of TB bits [6][7].

	Agreements:
· For both rate matching and soft channel bits storage in dual connectivity, the mechanism defined for CA is reused. 
The following agreements are achieved according to the discussion above.

For the max # TB bits:

· At any time the sum of each of the two parameters below, as used in scheduling by MeNB and SeNB,  may exceed the corresponding UE capability defined in the UE category

(1). “Maximum number of DL-SCH transport block bits received within a TTI” and 

(2). “Maximum number of UL-SCH transport block bits transmitted within a TTI”

· It is RAN1 understanding that RAN2 intends that the above parameters (1) and (2) to be used by SeNB, which are in addition to the full values defined in UE category, are signaled in an  inter-eNB RRC message from MeNB to SeNB. 

· If UE capability of parameters (1) or (2) is exceeded

· for DL-SCH in dual connectivity, prioritization among DL-SCHs is up to UE implementation. Soft buffer handling and ACK/NACK handling on deprioritized DL-SCHs are also up to UE implementation.

· for UL-SCH in dual connectivity, FFS between: 

a. prioritizing one type of UL-SCH over another type (e.g., prioritizing MeNB over SeNB, prioritizing PUSCH containing UCI)

b. prioritization among UL-SCHs is up to UE implementation. 

It is RAN1 understanding that if the MeNB (or SeNB) knows the other eNB does not have DL-SCH/UL-SCH transmission to/from the UE in a TTI based on semi-static information (e.g., TDD UL/DL configuration), it is up to MeNB (or SeNB) implementation if the MeNB (or SeNB) chooses to use parameter (1) and/or (2) according to the full value defined for the UE category instead.


Since RAN1 has asked RAN2 for the decision on the FFS point on UE capability for maximum number of TB bits for UL-SCH [7], there doesn’t seem to be any remaining issue to be discussed in RAN1 regarding UE capability allocation regarding DL/UL-SCH processing for dual connectivity.

On the other hand, we still see the necessity of discussing UE capability of aperiodic CSI reporting in case of dual connectivity.

· Aperiodic CSI reporting capacity
In Rel-11 specifications, a UE can be triggered with aperiodic CSI reports for up to 5 CSI processes simultaneously in a subframe. However, it is not yet discussed how to handle this limitation among MeNB and SeNB in case of dual connectivity.

There are two options we consider in allocating aperiodic CSI reporting capability between MCG and SCG:

Option 1) For each CG, network can request aperiodic CSI report within CCs belonging to the same CG. In this case, bit width of CSI request field in DCI format 0 or 4 can be configured as 2 bits only when there are multiple CCs aggregated in the same CG. 
Option 2) Network can request aperiodic CSI report for any CCs belonging to MCG or SCG. In this case, bit width of CSI request field in DCI format 0 or 4 can be configured as 2 bits when dual connectivity is configured.
Moreover, it can be considered to limit the maximum number of aperiodic CSI report in a subframe as 5, regardless of which one is chosen between two options above.

Suggestion 2: It should be decided how to allocate the aperiodic CSI reporting capability for each CG and across CGs when dual connectivity is configured.
2.3. PUCCH offloading on SCell in CA scenarios

The following has been agreed as one of the objectives of dual connectivity WI [1] in RAN#62.

	· After PUCCH mechanisms are enhanced for dual connectivity, extending those enhancements to Carrier Aggregation to enable PUCCH transmission on SCell(s) for uplink Carrier Aggregation capable UEs could be considered if requiring minimal additional work.


Further, in RAN1#77 and the successive email discussion, the following was agreed [9].

	Agreements:
· If PUCCH on Scell for CA is supported,

· PUCCH transmission on two serving cells in CA is realized by following methods:
· On the PCell for SCells in PUCCH cell group 1
· On one SCell configured to carry PUCCH for SCells in PUCCH cell group 2
· One SCell can only belong to one PUCCH cell group
· One of the two serving cells is PCell

· PUCCH on Scell only for CA is not supported in Rel-12

· PUCCH on two serving cells in CA is not supported within MeNB or SeNB
· PUCCH on SCell with CA is realized by following methods:
· No cross-carrier scheduling between cells in different PUCCH groups
· FFS: How PUCCH power control will be supported
· PUCCH on SCell can carry HARQ-ACK feedback and CSI
· Ask RAN2 whether SR is necessary on SCell
· Whether new terminologies PUCCH cell group 1 and 2 are introduced or not is up to RAN2

· FFS: Meaning of simultaneous PUCCH/PUSCH transmission capability bit introduced in Rel-10 will be not changed

· Send an LS to RAN2 asking
· ask RAN2 to analyse the complexity if RAN1 supports PUCCH on Scell in above approaches and provide feedback to RAN1 on whether to support PUCCH on Scell for CA in Rel-12
· whether SR is necessary on Scell if the PUCCH is sent on Scell in carrier aggregation
· RAN1 ask RAN2 whether to consider introduction of one UE capability bit to indicate support for PUCCH on PCell and SCell in CA, separately from the indication of the support of dual connectivity
working assumption: if PUCCH on SCell for CA is supported, the pSCell PUCCH power control of dual connectivity is reused for the SCell PUCCH in CA, with the following clarifications: 
   * FFS which (if any) feature introduced for dual connectivity may not need to be supported for the transmission of PUCCH on SCell for CA 

        - E.g. CSS on the SCell that carries PUCCH, transmission of DCI format 3/3A with PUCCH-TPC-RNTI on the SCell that carries PUCCH, reserved power, PHR report
FFS for how to transmit UCI on PUSCH if PUCCH on SCell for CA is supported.


In the same approach as in the agreements above, we think RAN1 operation for SCell PUCCH offloading should follow dual connectivity operation for simplicity unless divergence from dual connectivity is highly necessary. Under this assumption, our preferences in more details regarding SCell PUCCH offloading (if supported) are as follows.
· Power control

· As agreed during the email discussion, UE behaviour on maximum transmit power allocation, transmit power prioritization, power headroom reporting, etc. for two PUCCH cell groups should in principle follow UE behaviour for MCG and SCG.

· UCI piggybacking

· UCI on one PUCCH cell group is piggybacked on a PUSCH transmitted in the same cell group

· Common search space

· Since random access on a SCell PUCCH group should not be allowed, only potential usage of common search space on SCell PUCCH group is PUCCH/PUSCH group power control via DCI format 3/3A. Since necessity of group power control is related to whether SPS on SCell PUCCH group is allowed or not, it is FFS whether common search space is introduced in SCell PUCCH group or not.
Suggestion 3: RAN1 operation for SCell PUCCH offloading should follow dual connectivity operation unless divergence from dual connectivity is highly necessary
3. Summary and conclusions
In this contribution, we discussed the issued to be handled from RAN1 perspective to support dual connectivity. The suggestions can be summarized as follows.
Suggestion 1: Agree with the followings on the common search space monitoring on SCG
· UE monitors common search space on special SCell in SCG to detect RA-RNTI, Temporary C-RNTI, C-RNTI, TPC-PUSCH-RNTI and TPC-PUCCH-RNTI

· It is up to RAN2 discussion if UE should monitor other RNTIs on common search space on special SCell in SCG

Suggestion 2: It should be decided how to allocate the aperiodic CSI reporting capability for each CG and across CGs when dual connectivity is configured.
Suggestion 3: RAN1 operation for SCell PUCCH offloading should follow dual connectivity operation unless divergence from dual connectivity is highly necessary
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