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1 Introduction

This contribution concerns the stage 3 details for BSR and SR following the decision not to allow UL PDCP splitting. 
Currently in LTE buffer status reports are used to indicate to the network information about the data ready to be transmitted from the terminal in the uplink.  Data streams corresponding to logical channels are associated with logical channel groups, and depending on the arrival and priority of new data, a buffer status report (BSR) may be triggered. If no (PUSCH) resources are available to carry a BSR, a scheduling request (SR) may be transmitted. If no resources for SR are allocated, then a random access (RACH) transmission may take place.
2 Discussion

The main reason for not agreeing the UL bearer split was to reduce the complexity; however there are still some remaining issues even when the UL bearer split is not supported. 

As stated in the current stage 2[1]: 

In DC, LCG is configured per CG.
In DC, BSR configuration, triggering and reporting are independently performed per CG. For split bearers, the PDCP data is considered in BSR only in one CG that is configed by RRC.
This relates to the agreement from the last meeting:
=> For split bearers, the network configures via RRC over which link the UE transmits UL PDCP data. 

=> The UE does not report PDCP data as available to the other eNB

As described in the email discussion before the last RAN2 Meeting [2] with two MAC entities agreed for dual connectivity, two independent BSR procedures run in parallel: one for the MCG handling the logical channels mapped to the MAC entity corresponding to the MeNB and another one for the SCG handling the logical channels mapped to the MAC entity corresponding to the SeNB. Therefore RLC status PDUs in the BSR of the corresponding MAC entities are required to be reported. The reason for this is that it is clear from the RLC specification 36.322 that RLC STATUS PDUs should be counted as part of data available for transmission in the RLC layer:
“In addition, if a STATUS PDU has been triggered and the status prohibit timer is not running or has expired, the UE shall estimate the size of the STATUS PDU that will be transmitted in the next transmission opportunity, and consider this as data available for transmission in the RLC layer”
However, the BSR for UL PDCP data is configured either on the MCG or the SCG but not both. If the BSR reporting is configured by the MeNB for the UL PDCP packets on the SeNB then the reporting of the PDCP data can be assumed to be towards the MAC entity in the SeNB, however this leads to the issue that although RRC configuration of the BSR reporting is performed by the MeNB the BSR report itself will be received by only the SeNB MAC entity. This is shown in figure 1 below, where the PDCP BSR has been configured for the SeNB MAC entity corresponding to the SeNB. This means that not all the information that is required to make the best configuration choice for the UL bearer BSR configuration is immediately available in the MeNB.
This will also apply to SR configuration as well. However the issue of SR reporting in the event of RLC Status PDU UL BSR is similar. 

Proposal 1
Configuration of BSR and SR is required for both RLC ACK BSR (for split DL) and for PDCP BSR
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Figure 1 BSR Configuration
For the RRC configuration, this can be achieved by the following options:
1. Configuration of BSR and SR relating to RLC Status PDUs for both MAC entities with 
a. Separate configuration of PDCP BSR on either MCG or SCG

b. Configuration of common PDCP BSR and then not configuring the UL logical channel for either the MCG or the SCG 

2. Common configuration of BSR and SR for both MCG and SCG with 
a. Use of UL channel configuration to forbid PDCP BSR and SR on one UL link
For the sake of simplicity and future proofing the specifications, option 2 is preferable:

Proposal 2
Common configuration of BSR and SR for both MCG and SCG
The current agreement is that BSR due to PDCP data is transmitted towards one eNB only. This eNB can be configurable by the network. In the typical small cell scenario a UE can be served by either the bearers from the MeNB or the SeNB, if the bearers are defined for the SeNB then assuming the UE is located close to the SCG then the pathloss will be less than if the MCG was used. It can be assumed that in some cases MeNB is preferable to minimize the UL latency whereas in other cases SeNB is preferable to minimize the path loss between the UE and the base-station. This decision of BSR configuration is expected to be taken in the MeNB and could be assisted if the UE BSR and SR reporting was not restricted to one eNB only but also allowed BSR reporting from the UE for data in corresponding to both the MAC entity corresponding to the MeNB and the one for the SeNB. 
The simplest approach is that some information is transferred between eNBs to align the BSR configuration as the MeNB RRC is used to configure BSR reporting for either MCG or SCG MAC entities. This can be allowed if we use existing logical channel configuration procedures to allow BSR reporting of the available data for the UL for the defined LCGs to both the MCG and the SCG MAC entities. 
Proposal 3
Allow reporting of PDCP BSR to both MCG and SCG MAC entities depending on LCG configuration.
3 Conclusions
This contribution discusses some remaining dual connectivity BSR and SR Configuration issues. RAN2 is requested to agree on the following related proposals:

Proposal 1
Configuration of BSR is required for both RLC ACK BSR (for split DL) and for PDCP BSR

Proposal 2
Common configuration of BSR and SR for both MCG and SCG

Proposal 3
Allow reporting of PDCP BSR to both MCG and SCG MAC entities depending on LCG configuration.
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