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1 Introduction
In RAN2#89bis meeting, the following agreements are obtained for UL split bearer:
· For a split bearer, go for double reporting + threshold

· If the PDCP data amount is above threshold, both MAC entities trigger BSRs.

· If the PDCP data amount is less than threshold, only one MAC entity triggers BSR.

The above agreements imply that the threshold is only applicable to PDCP data amount. In legacy system, it doesn’t matter when UE delivers PDCP PDUs into RLC, because there is only one RLC and buffer status calculation will not be impacted whether packets are stored in PDCP or RLC. However, for UL split bearer, the way UE delivers PDCP PDUs into two different RLC entities impacts buffer status calculation and MAC PDU generation for each MAC entity. 
In this contribution, we investigate different strategies of delivering PDCP PDU into RLC entities and their potential impact. 
2 Discussion

Generally, for UL split bearer, we can consider the following options in UE to deliver PDCP PDUs to RLC entities: 
· Option 1: UE tries to deliver PDCP PDUs into RLC when packets are received from higher layer, which is called “pushing mode” in [1].

· Option 2: UE only delivers PDCP PDUs into RLC when it receives UL grants from lower layer, which is called “pulling mode” in [1].

· Option 3: UE only delivers PDCP PDUs into RLC when the relevant PDCP PDUs have been counted in the newest BSR reporting. 

As discussion in contributions [1], [2] and [3], option 1 will bring many negative impacts. If too many PDCP PDUs are delivered into one RLC entity in advance, the corresponding eNB will possibly become overloaded, while radio resources of the other eNB cannot be effectively utilized. One special case is the available PDCP data amount is less than the configured threshold, but the available PDCP and RLC data amount is above the threshold. In this case, BSR will be only triggered towards one eNB, so that only resources of one eNB can be utilized by the UE. As a result, the throughput gain of UL bearer split cannot be obtained, which defeats the original intention of introducing the threshold for BSR triggering. 

With option 2, UE will try to keep packets in PDCP layer and only deliver PDCP PDUs into RLC when PDCP layer receives UL grants information from lower layer. This option can make threshold based BSR triggering mechanism work well at the cost of tight interworking among different layers in the UE. 
With option 3, UE only pushes some PDCP PDUs into RLC layer after the relevant BSR is reported to eNB(s). Then the UE can transmit RLC PDUs in time upon receiving UL grants. Therefore, this option doesn’t require as tight interworking as with option 2 among different layers in the UE. At the same time, unlike option 1, this option does not bring any negative impact to the threshold based BSR trigger mechanism. But one disadvantage of option 3 is the UE cannot utilize free UL grants to transmit more PDCP PDUs for the UL split bearer, if an eNB allocates more UL grants for the UE. 
Based on the above comparisons, one possible implementation is that UE delivers PDCP PDUs into RLC layer when the relevant PDCP PDUs have been counted in the newest BSR reporting, and UE is also allowed to deliver more PDCP PDUs into RLC layer for transmission if there are more UL grants. 
Proposal 1: UE can deliver PDCP PDUs into RLC layer when the relevant PDCP PDUs have been counted in the newest reported BSR, and the UE is also allowed to deliver more PDCP PDUs into RLC layer for transmission if there are more UL grants.
Since significant UE discretion is still needed in proposal 1, we think it is also acceptable to leave this issue as UE implementation and just add one note to clarify that the UE should not deliver too many PDCP PDUs into RLC layer for UL split bearer before UL grant is received from lower layer.
Proposal 2: to add the following note in PDCP specification:

Before UL grant is received from lower layer, UE should not deliver too many PDCP PDUs into RLC layer for UL split bearer and how PDCP delivers PDCP PDUs into RLC layer is left as UE implementation.
3 Conclusion
In this contribution, we investigated when PDCP PDUs should be delivered to RLC layer, and have the following proposal:
Proposal 1: UE can deliver PDCP PDUs into RLC layer when the relevant PDCP PDUs have been counted in the newest reported BSR, and the UE is also allowed to deliver more PDCP PDUs into RLC layer for transmission if there are more UL grants.

If RAN2 thinks this issue can be left as UE implementation, we propose to add the following note in PDCP specification.
Proposal 2: to add the following note in PDCP specification:

Before UL grant is received from lower layer, UE should not deliver too many PDCP PDUs into RLC layer for UL split bearer and how PDCP delivers PDCP PDUs into RLC layer is left as UE implementation.
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