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1 Introduction 
In RAN2#85BIS, companies agree that UL bearer split will not be supported in Rel-12. The intention of this contribution is to discuss the LCP issue for small cell dual connectivity in case the UL bear split is not supported and try to identity the potential solutions.
2 Clarification on the UL PDCP Control PDU

In RAN2#85bis, the following agreement has been made

· For split bearers, the network configures via RRC over which link the UE transmits UL PDCP data. 
Considering PDCP PDU consist of PDCP data PDU and PDCP control PDU, it is still not clear whether the UL PDCP control PDU, which is used for the DL transmission, shall be considered as PDCP data. In order to save the complexity, we propose to clarify the agreement as:
Proposal 1: For split bearers, the network configures via RRC over which link the UE transmits UL PDCP data PDU and control PDU.  
3 Discussion on the LCP
In the case of bear split, there will be two logical channels for the splitted bear, one for MeNB and the other for SeNB. Since the UL bear split will not be supported in Rel12, the “UL data” (i.e. UL PDCP PDU) can either be transmitted in SeNB or in MeNB and only one of two logical channels will have “UL data” transmission. However, considering the logical channel without “UL data” transmission will still transmit RLC control PDU in uplink, the logical channel without “UL data” shall still be considered in LCP procedure.
Observation 1: The logical channel without UL data (i.e. UL PDCP PDU) transmission shall also be considered in LCP procedure.

Since only one logical channel of the splitted bear can transmit “UL data”, there is no need to introduce a “common bucket” anymore and each logical channel will have a “separate bucket” configured by separate LCP parameters. Considering the LCP parameters (e.g. Priority, PBR and BSD) will be configured based on the related UL QoS parameters (e.g. GBR, MBR) received in S1 interface, it is clear that only the LCP parameters for the logical channel with UL data transmission shall be configured based on the related UL QoS parameters. 

Observation 2: Each logical channel of the splitted bear will have separate LCP configuration, and only the logical channel with “UL data” transmission will be configured based on the related UL QoS parameters.

In the logical channels without “UL data” transmission, only the RLC control PDU, which are used for DL transmission, will be transmitted. In the common understanding, the RLC control PDU are more important than the PDCP PDU. In order to guarantee the transmission of these control PDUs, the eNB can simply set the logical channel without “UL data” transmission to highest priority and set the PBR to infinity, and the current LCP procedure can be reused.
Observation 3: The current LCP procedure can be reused for the logical channels without “UL data”, and the configuration of LCP parameters for the logical channels without “UL data” is up to eNB’s implementation. 

Based on the analysis above, we can see the LCP procedure can still work in case of DL-only bear split, and give our proposal as:

Proposal 2: The legacy LCP procedure can be reused in DL-only bear split and no change is need in specification.  
4 Discussion on the BSR

In RAN2#84, the following agreements have been made for BSR in small cell DC.

=>
BSR configuration is independent per MAC entity.

=>
When BSR triggering condition is met for a cell group, only corresponding MAC entity triggers BSR. 
=>
LCG is defined per MAC entity.
=>
BS information is reported only to the corresponding eNB.
=>
Double scheduling of same PDCP data should be avoided.
And some open issues are left for further discussion:

=>
FFS: Whether the PDCP data arrival in 3C will trigger the BSR report in both MAC entities?

=>
FFS: How to avoid the double scheduling?

According to the agreement made in RAN2#85BIS, the UL bear split will not be supported in R12 and the mapping relationship between the PDCP UL PDU and the MAC entity can be reconfigured by RRC signalling dynamically. So, the amount of available PDCP UL PDU will only be included in the buffer status information for the logical channel or the logical channel group in which these UL PDCP data will be transferred.
Observation 4: The amount of available PDCP UL PDU will only be included in the buffer status information for the logical channel or the logical channel group in which these UL PDCP data will be transferred.
Whether the PDCP data arrival in 3C will trigger the BSR report in both MAC entities?
Considering both the UL PDCP data arrived and the UL PDCP control PDU generated can only be transmitted in the pre-configured MAC entities for either the MeNB or SeNB, there is no need for the MeNB (SeNB) to know the amount of UL PDCP PDU which cannot be transferred in SeNB (MeNB). So, we give our proposal as follow:
Proposal 3: The UL PDCP data arrived and the UL PDCP control PDU generated in 3C will only trigger the BSR report in the corresponding MAC entity.

How to avoid the double scheduling
For the double scheduling issue, since the PDCP data PDU can only be transferred in the pre-configured MAC entities (i.e. Pre-configured eNB), the double scheduling issue will not exist anymore.

Observation 5: Since the PDCP data PDU can only be transferred in the pre-configured MAC entity, the double scheduling issue will not exist.
5 Conclusion 
 RAN2 is encouraged to discuss the issues listed above and consider the observation and proposal as follow:
-----------------------------------------------------Observations---------------------------------------------------
Observation 1: The logical channel without UL data (i.e. UL PDCP PDU) transmission shall also be considered in LCP procedure.

Observation 2: Each logical channels of the splitted bear will have separate LCP configuration, and only the logical channel with “UL data” transmission will be configured based on the related UL QoS parameters.

Observation 3: The current LCP procedure can be reused for the logical channels without “UL data”, and the configuration of LCP parameters for the logical channels without “UL data” is up to eNB’s implementation. 
Observation 4: The amount of available PDCP UL data will only be included in the buffer status information for the logical channel or the logical channel group in which these UL PDCP data will be transferred.
Observation 5: Since the PDCP data PDU can only be transferred in the pre-configured MAC entity, the double scheduling issue will not exist.

-----------------------------------------------------Proposals------------------------------------------------------
Proposal 1: For split bearers, the network configures via RRC over which link the UE transmits UL PDCP data PDU and control PDU.  
Proposal 2: The LCP procedure can be reused in DL-only bear split and no change is need in specification.  
Proposal 3: The UL PDCP data arrived and the UL PDCP control PDU generated in 3C will only trigger the BSR report in the corresponding MAC entity.
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