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1. Introduction
In the RAN2 #83bis meeting, the UP architectures for eNB-specific bearer and split bearer were confirmed as possible realization in Rel12 [1] for dual connectivity operation.
In this document we discuss the logical channel prioritization (LCP) and mapping between logical channel traffic and the granted UL resources in the context of dual connectivity.   
2. Discussion
2.1
Mapping between logical channel traffic and grant

Rel-11 UL packet building across component carriers (CCs) in carrier aggregation is implementation dependent. When a UE is provided with valid uplink grants in several serving cells in one subframe, the order in which the grants are processed during logical channel prioritization are left up to UE implementation. There is no mapping between logical channel traffic and SPS or dynamic grant. As in Rel-8, data from any logical channel can be sent on any granted PUSCH resources (SPS or dynamic).

In case of dual connectivity with eNB-specific bearer architecture, Figure 1, logical channels need to be mapped to the specific UL grants. In particular, logical channels corresponding to the bearers configured on MeNB need to be mapped to the UL grants received on the cells belonging to MCG, and logical channels corresponding to the bearers configured on SeNB need to be mapped to the UL grants received on cells belonging the SCG.
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Figure 1: UP architecture with eNB-specific bearers
Proposal 1: In case of dual connectivity with eNB-specific bearer configuration, logical channels corresponding to the bearers configured on MeNB are mapped to the UL grants received for the cells belonging to MCG, and logical channels corresponding to the bearers configured on SeNB are mapped to the UL grants received for the cells belonging to the SCG.
For the dual connectivity with split bearer configuration, Figure 2, some logical channel payload-to-grant mapping could be considered, depending on the buffer status reporting scheme adopted for bearer splitting architecture. The procedure also needs to be discussed in conjunction with the token bucket mechanism that would be applied for the split bearer configuration. 
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Figure 2: UP architectures with split bearer
2.2
LCP and Token bucket mechanism

Logical channel prioritization provides prioritization of different logical channels and token bucket mechanism insures that the prioritized bit rate (PBR) is met per logical channel. However, as mentioned above, so far the mapping of the data to the received grants for multiple SCells is up to UE implementation.
Two token bucket mechanisms for a split bearer have been discussed in RAN2: common token bucket across eNBs and separate token buckets for each eNB.
PBR is related to the QoS and hence is bearer-specific. Whether the bearer is split or not does not change the QoS characteristics of a bearer.

The separate token buckets for a split bearer would most likely have to involve relatively static split of the PBR among the eNBs (each eNB providing a fraction of the PBR), which could result in the rigid and possibly inefficient resource utilization and impaired QoS fulfilment. 

The common bucket mechanism for a split bearer seems an appropriate solution since the split bearer experiences the aggregate of the two links. This approach allows the flexibility in utilizing the resources and the proper QoS fulfilment. 
The special case when only RLC status reports are present does not require any special treatment as in that case the UE will only trigger BSR and receive grants on the corresponding eNB. The common token bucket mechanism is a good choice for both scenarios, when there is PDCP data and when there are RLC only reports, and such common solution should be the design preference. 
A scenario of possible starvation of the lower priority eNB-specific bearer due to the higher priority split bearer was raised in the previous discussions. The UE implementation could take care of the issue, but it is also possible to specify some guidelines that would ensure the proper UE behaviour. For example, when mapping the split bearer data to a grant received for the UL transmission to the eNB where the second eNB-specific bearer of the lower priority is mapped, UE may be advised to initially take only a fraction (e.g. based on the buffer status reporting fraction) of the available tokens of the higher priority split bearer data and then address the lower priority bearer. This would provide the same protection against the starvation of the lower priority eNB-specific bearer as if the separate buckets for the split bearer were used. The difference is however that the common bucket allows for flexibility of utilizing the rest of the tokens in the bucket of the split bearer if there is still room left for data mapping in the UL grant. Also note that the fractional token utilization of the higher priority bearer may be employed only if the token bucket level of the lower priority bearer is above certain threshold (implying that it has not been served recently). An additional constraint may be imposed, such as preserving some minimum amount of tokens in the bucket when the split bearer data is being mapped to a grant from one eNB, in order to ensure token availability for transmission of the other eNB specific data, such as RLC status reports. 
Proposal 2: In case of dual connectivity with split bearer configuration, the common token bucket for both serving eNBs is applied.
Proposal 3: Additional guidelines for the UE behavior for a split bearer may be specified to prevent lower priority bearer starvation and ensure RLC status report transmission:
· UE should initially take only a fraction (e.g. based on the buffer status reporting fraction) of the available tokens of the higher priority split bearer data to map to the received UL grant and then consider the lower priority bearer
· If the grant is not depleted after all lower priority bearers have been considered, the remaining fraction of the higher priority bearer tokens may be utilized.
· If RLC status report data is pending for one eNB, the appropriate resources in the corresponding token bucket should be reserved to ensure transmission of the RLC status report data when the grant from that eNB is received.

3. Conclusion
Based on the discussion presented in the paper, to support the dual connectivity operation we propose the following: 

Proposal 1: In case of dual connectivity with eNB-specific bearer architecture (1A), logical channels corresponding to the bearers configured on MeNB are mapped to the UL grants received for the cells belonging to MCG, and logical channels corresponding to the bearers configured on SeNB are mapped to the UL grants received for the cells belonging to the SCG.

Proposal 2: In case of dual connectivity with split bearer configuration, the common token bucket for both eNBs is applied.
Proposal 3: Additional guidelines for the UE behavior for a split bearer may be specified to prevent lower priority bearer starvation and ensure RLC status report transmission:

· UE should initially take only a fraction (e.g. based on the buffer status reporting fraction) of the available tokens of the higher priority split bearer data to map to the received UL grant and then consider the lower priority bearer
· If the grant is not depleted after all lower priority bearers have been considered, the remaining fraction of the higher priority bearer tokens may be utilized.
· If RLC status report data is pending for one eNB, the appropriate resources in the corresponding token bucket should be reserved to ensure transmission of the RLC status report data when the grant from that eNB is received.
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