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1. Introduction
In previous meeting, RAN2 agreed that email discussion to evaluate on several CP aspects would proceed. During the email discussion, control of radio resources aspect was discussed. Majority of companies agreed that SeNB has its own radio resources and is primarily responsible for allocating radio resources of its own cells since the SeNB can operate as a stand-alone eNB towards some other UEs[1]. In this contribution, hence, considerations on what should be introduced to support separated DRA would be discussed.
2. Discussion

In this section, we discuss which feedback/reporting approach (direct or indirect) would be preferred on the information for dynamic scheduling. We assume scenario #2 (inter-frequency) in the TR 36.842 since original intention of dynamic scheduling is throughput maximization and RAN2 concluded that from throughput enhancement point of view scenario #2 has higher priority than scenario #1 for further discussion[2].
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Figure 1. Concept of Scenario #2 for SCE 

2.1. CSI/HARQ ACK/NACK for separated DRA
For dynamic DL scheduling based on separated DRA function in dual connectivity, some companies suggest that DL information for scheduling (e.g. UCI such as CSI, HARQ ACK/NACK) should be transmitted directly via radio resources (e.g. PUCCH) of each eNB since delay of non-ideal backhaul is too long (60ms in worst case) [3][4][5]. This feedback approach is challenging from UE capability point of view since simultaneous dual DL transmission like CA operation requires simultaneous dual PUCCH transmission at least for HARQ ACK/NACK. 
For dynamic UL scheduling, however, there is no challenge issue on CSI and HARQ ACK/NACK since CSI for UL PHY at each eNB can be estimated with SRS and DM-RS, and PDCCH and PHICH for UL HARQ ACK/NACK transmission can be allocated in all serving cells if UE supports DL CA like operation. Therefore, remained information to discuss for dynamic UL scheduling are SR, PHR and BSR, which are needed for only UL scheduling.
Observation 1: For CA like DL operation in scenario #2, PUCCH for SeNB should be considered from UE capability point of view.

2.2. SR / PHR / BSR for separated DRA
If UE has UL traffic to transmit, UE shall transmit SR to indicate condition via configured resource in serving cell. If SR resources are not enough to allocate for all UEs in the serving cell, some of the UE cannot send SR. In current standard, therefore, CBRA procedure shall be triggered when sending of SR is required for the UEs. In section 2.1, we discussed that dual PUCCH transmission would be required. If so, we can assume that SR resource in PUCCH of each eNB can be configured to a UE which is operating in dual connectivity mode. 
Observation 2: Resource allocation for SR can be per each eNB.

PHR does not include explicit timing information on PH estimation since it is no delay reporting. PH and/or Pcmax in the PHR can be used further for UL scheduling for a UE based on checking scheduling of when the PHR was received from the UE. Moreover, the timing of PH estimation is also required to learn when the P-MPR situation was occurred at UE side. Consequently, direct PHR transmission to each eNB would be preferred since if not, additional information (explicit timing information on PH estimation) should be included when PHR transfer and the PHR can be invalid due to additional delay (max. 60ms) when short prohibit timer (less than 60ms) is configured.
Observation 3: PHR is preferred via UL connection of each eNB.

However, BSR may not be dominant factor for dynamic UL scheduling since SR can be used to request UL resources. From another perspective, BSR may be quite related to dynamic UL scheduling since it is required to support QoS-aware scheduling at UE and can be used for prioritization of UL scheduling among UEs. From dual connectivity point of view, available data to transmit in PDCP and RLC in a UE can be separated for each eNB depending on alternatives of UP architecture. It means that BSR for each eNB should be handled separately.
To support option A, B and C in SCE TR, LCP should be changed since that radio resource allocation for UL is restricted to the eNB where the Radio Bearer or paired PDCP or RLC entity terminates. Thus, especially for bearer split case, UE should know the expected throughput for each UL connection for the purpose of appropriate UL data distribution to different eNBs before becoming available data for transmission in PDCP and RLC.

If UE uses the LCP considering the expected throughput information to support option A, B and C, MeNB which has flow control functionality can check the result of UL flow control for a UE from the UE’s all BSR(s). We can consider several alternatives to achieve it as below:

(1) BSRs for MeNB and SeNB are transmitted to both MeNB and SeNB directly.
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Figure 2
(2) BSRs for MeNB and SeNB are transmitted to MeNB directly and then BSR for SeNB would be transferred.
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Figure 3
(3) BSR for SeNB is transmitted directly and then BSR for SeNB can be transferred to MeNB to check UL flow.
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Figure 4
For options where UE can use conventional LCP for UL data transmission like CA (for example, option 3D), BSR would be calculated for the all logical channels since there is no restriction like option A, B and C. Therefore, UL flow control can be achieved from cooperation between MeNB and SeNB. Figure 5 is one example of UL flow control with BSR. If UE always can send BSR to MeNB, which has the responsibility for the UL flow control for a UE, BSR(or new message on amount of UL traffic in Xn interface) for SeNB which was generated by MeNB would be transferred.
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Figure 5. UL flow control by MeNB with BSR with no limitation of UL data transmission
Observation 4: BSR(s) transmission to MeNB on all eNBs are useful for UL flow control.

Therefore,
Proposal 1: If RAN2 can agree that the separated DRA concept for dual connectivity would be introduced, it should be discussed whether signalling for UL scheduling information can be transferred via non-ideal backhaul to maximize UL resources utilization by each eNB.

3. Conclusion
In this contribution, we have discussed with the following observations.
Observation 1: For CA like DL operation in scenario #2, PUCCH for SeNB should be considered.

Observation 2: Resource allocation for SR can be per each eNB.

Observation 3: PHR is preferred via UL connection of each eNB.

Observation 4: BSR(s) transmission to MeNB on all eNBs is useful for UL flow control.

RAN2 is kindly requested to agree to the following a proposal. 
Proposal 1: If RAN2 can agree that the separated DRA concept for dual connectivity would be introduced, it should be discussed whether signalling for UL scheduling information can be transferred via non-ideal backhaul to maximize UL resources utilization by each eNB.
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