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1 Introduction
In the last RAN2 #83bis meeting, user plane options are down-selected as UP option 1A and 3C [1]. In this document, we discuss L2 structure for control plane based on UP option 1A and 3C, especially whether bearer split is required for SRB in case of option 3C.  
2 Discussion

For control plane, alternative C1 is agreed as a baseline. In option C1, only MeNB generates the final RRC message and thus, RRC entity is located in MeNB only. It is still FFS how to send RRC message over PDCP/RLC and MAC layer i.e. L2 structure because it is dependent on UP architecture. Therefore, we can take a look at the possible alternatives for L2 structure in each UP option. 

2.1 Option 1A
In option 1A, S1-U is terminated in either MeNB or SeNB and bear split is not supported. Xn interface will be used to support interaction between MeNB and SeNB on RRM functionality but PDCP PDU is not transferred and flow control is also not supported. Given that RRC entity is located in MeNB only, it is not possible to transmit RRC message via SeNB in option 1A because there is no functionality to forward PDCP PDU to SeNB over Xn interface. 
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Figure 1: L2 structure in case of UP option 1A
Proposal 1: SRB is configured in MeNB only in UP option 1A. 
2.2 Option 3C

In option 3C, S1-U is terminated in MeNB and bearer split is supported above RLC layer. However, it would be not be necessary to split all radio bearer to both MeNB and SeNB. If a radio bearer is split to SeNB, PDCP PDU of the radio bearer may be transferred to SeNB via Xn interface. When it comes to control plane, two possible approaches as shown in Figure 2 can be considered based on UP option 3C. 
-  Approach 1: bearer split is not applied for SRBs. RRC message is transmitted via MeNB only.

- Approach 2:  bearer split is applied for SRBs. RRC message is transmitted via either MeNB or SeNB.
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Figure 2: L2 structure for SRB  in case of UP option 3C
There are some aspects in comparison of two approaches as follows:

· Increased throughput: main purpose of RB split is to dynamically utilize radio resource in two eNBs, thereby the increased throughput can be achieved. However, given that SRB is used to send RRC signaling which is usually very low data rate, it is not seen that the increased throughput is the advantage of RRC signaling transmission.  

· RRC diversity gain: RRC diversity gain has been proposed to improve mobility robustness. However, dual connectivity is introduced for Scenario #2 i.e. non-cochannel scenario, in which mobility robustness is less of a problem and thus, it is not considered as a challenging to be resolved with dual connectivity at this point. 

· Complexity: one may consider that there is no additional complexity to support bearer split for SRB in approach 2 within UP option 3C. However, it may not be true because the management of RRC connection is extended to SeNB if bearer split is supported. Main issue is how to define RLF, which triggers RRC Connection re-establishment in LTE. RLF in MeNB should not trigger RRC connection reestablishment in approach 2 because the UE can still communicate with SeNB. Therefore, the UE should declare RLF not only based on the PCell but also SCell(s) belonging to SeNB. Furthermore, if RLF is detected in either MeNB or SeNB only, the UE operation may need to indicate it as summarized in Table 1.  In order to consider RLF based on SCell radio link, another RLF operation should be managed for SCell(s) belonging to SeNB. For example, RLM should be supported on one of SCells and; RLC error and random access problem should be monitored in RLC and MAC configured for SeNB. However, as investigated in [3], if radio link problem in SeNB are not considered as RLF and radio link problem is indicated by the SeNB to MeNB, it is not necessary to change UE operation for RLF in dual connectivity.   
Table 1: UE operation
	Condition 
	RLF on MeNB only
	RLF on SeNB only
	RLF on both MeNB and SeNB

	Possible operation in UE and eNB
	Indicate RLF of MeNB to eNB RRC via uplink channel connected to SeNB

RRC reconfigures radio bearer to be connected to SeNB. 

The UE can keep RLM on PCell and recover from RLF if the UE RRC receives in-sync indication(s). 
	Indicate RLF of SeNB to eNB RRC via uplink channels connected to MeNB.

RRC reconfigures radio bearer removing SCell(s) belonging to SeNB. 
	Initiate the connection re-establishment procedure


Based on above observation, we recommend approach 1 for control plane in option 3C unless the gain of RRC diversity is identified. 

Proposal 2: SRB is configured in MeNB only in UP option 3C unless the gain of RRC diversity is identified.
3 Conclusion
Proposal 1: SRB is configured in MeNB only in UP option 1A.
Proposal 2: SRB is configured in MeNB only in UP option 3C unless the gain of RRC diversity is identified.
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