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1. Introduction
In RAN2#89bis meeting, the following agreement was reached:

Separate buckets shall be used for UL split bearers. It is up to network configuration to ensure that RLC status reports do not get stuck in UL.
In this contribution, considerations on PBR of UL split bearer for guaranteeing the minimum bit rate are discussed.
2. Discussion
It was agreed to have separate buckets for UL split bearers. PBR and BSD are parameters of MAC. It is reasonable for each eNB to configure its own PBRs for each bucket. For Dual Connectivity, MeNB and SeNB can comprehend RRC configuration of each other. Therefore, MeNB and SeNB can also be aware of the each other’s PBR of UL split bearer.
Observation 1: For UL split bearer, MeNB and SeNB configure its own PBR, and can be aware of the corresponding PBR of each other.
For a UL split bearer, PDCP would transmit PDCP PDU towards only an eNB when PDCP data amount is less than the configured threshold, otherwise PDCP would transmit towards both eNBs. 
When double UL transmission paths are adopted, the PBR of each bucket follows the configuration by each corresponding eNB. The parameter of PBR reflects the minimum bit rate which has to be guaranteed for the bearer. For a non-GBR bearer, there is no restriction on minimum bit rate. And the parameter of AMBR is defined as a total bit rate that a UE is allowed to consume for an aggregate of all non-GBR bearers. Each eNB can configure suitable PBR for each UL split bearer based on the UE-AMBR. For a GBR bearer, there is a guarantee bit rate. When the two separated buckets are running for the UL GBR bearer, it should to be ensured that the sum of the PBR in MeNB and the PBR in SeNB is equal to or greater than the guarantee bit rate. Considering that MeNB and SeNB have the corresponding PBR configuration of each other, the network can ensure the guarantee bit rate with suitable implementation.
When single UL path is adopted, what is the value of PBR for the UL split bearer? There are two possible options:
· Option 1: When single UL path is adopted, the PBR follows the original configuration of the bucket, i.e. the value which is configured for the case of double transmission paths. 
· Option 2: When single path is adopted, the PBR equals to the sum of configurations of double transmission paths. 

As analyzed above, there is no restriction on minimum bit rate for a non-GBR bearer. If single path is adopted, the value of PBR is fine either with option 1 or option 2. 

However, for each GBR bearer, a guarantee bit rate is required. Assume that the guarantee bit rate is R for a GBR bearer. The GBR bearer is configured as a UL split bearer. PBR1 is configured by MeNB for the UL path towards MeNB, and PBR2 is configured by SeNB for the UL path towards SeNB. PDCP PDUs would be transmitted toward SeNB for a UL split bearer when PDCP data amount is less than a configured threshold. 

With option 1, the PBR of the bearer equals to PBR2 when only single transmission path is allowed. To achieve the guarantee bit rate R for both single transmission path and double transmission paths, PBR2 needs to be equal to or greater than R. At this time, the PBR of the other UL split bearer path, PBR1, can be configured with any value by MeNB. However, in some conditions, PBR2 may be configured less than R bit rate due to some reasons (e.g. the heavy load of SeNB). If the network wants to use UL split for the bearer, it should ensure PDCP PDUs are always transmitted via double paths. As analyzed above, the network can ensure that the sum of PBR1 and PBR2 is equal to or greater than R with suitable configurations if double UL paths are adopted. 

With option 2, if PDCP data amount is less than the threshold, the PBR of the GBR bearer equals the sum of PBR1 and PBR2. Therefore, if the sum of PBR1 and PBR2 can be equal to or greater than R, the guarantee rate R can be always achieved either the UL transmission path is single or double. Same as analysis for double paths, the network can ensure this with suitable configurations.
Option 1 is simple. However, some restrictions need to be considered with eNB implementation for a GBR bearer. For example, if PBR2 is less than R, the double UL paths should always exist. And for option 2, beside to notify the MAC of MeNB, PDCP layer of UE also needs to inform the MAC of SeNB to change the PBR for the path towards SeNB if PDCP data amount becomes above or less than the threshold. This introduces new UE behaviors. Considering the complexity of UE implementation, option 1 is suitable. 
Proposal 1: When single path is adopted, the PBR follows the original configuration of the bucket which is configured for the case of double transmission paths.
Proposal 1a: For GBR UL split bearer, the guarantee bit rate can be ensured with suitable network implementation.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: When single path is adopted, the PBR follows the original configuration of the bucket which is configured for the case of double transmission paths.
Proposal 1a: For GBR UL split bearer, the guarantee bit rate can be ensured with suitable network implementation.
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