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1. Introduction
In the last meeting, RAN2 agreed following [1].
	Agreements

=>
A configurable threshold approach is used to determine if the UE should transmit on one more than one link.   As a baseline, the buffer status is used as a threshold.  FFS if other thresholds like data rates or delay can be considered. 

=>
If below a threshold the UE transmits on one link.  When above the threshold enhancements can be considered to allow for pre-processing and link performance.


In this paper, we propose the way forward on UL bearer split operation allowing pre-processing. 
2. Discussion
Up to the last meeting, RAN2 discussed whether/how to allow pre-processing in the UE. As a simple solution, the hard split based on the certain ratio has been proposed and discussed [2-4]. However, many companies stated concerns on the performance perspective. We think that the problem of the ratio based hard split is the difficulty to determine the appropriate value, and that MN and SN may need to have tight coordination. The ratio based means that the PDCP data will be split based on the relative relationships of the expected capacities of the CGs. For example, if the split ratio is set to MCG: SCG = 1:3, this implies that NW expects the SCG capacity which is 3 times of MCG capacity. However, the expected capacity of each CG will actually change independently according to its own radio environment and thus it would be hard to see the relative relationship between them. If we would like to see it, MN and SN should have tight coordination which would cause difficulty of multi-vendor DC operation. 
Observation1: Ratio based hard split is hard to be employed if we assume less dependency between CGs.
Another possible solution is to use the absolute value for the capacity which was proposed in Rel-12 [5]. It aims to maximize the usage of the capacity of the prioritized CG. Specifically, UE reports BS and transmits PDCP PDUs toward prioritized CG (SCG in Fig.1) unless the total amount of data exceeds the configured threshold. When the total amount of PDCP PDUs exceeds the threshold, UE reports BS and transmits the extra UL data toward another CG (MCG in Fig.1). Such threshold would be calculated based on e.g., the band width delay product of the expected UL throughput and delay (1000 bytes for SCG in Fig.1). From pre-processing perspective, the data amount corresponding to the threshold can be pre-processed toward the prioritized CG and the (parts of) rest can be pre-processed toward the non-prioritized CG. 
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Fig.1 Absolute value approach

With this scheme, UE is allowed to perform pre-processing in both CGs and there is no need to have dependency between the CGs. One concern is that the non-prioritized CG may lose the opportunity to transmit the PDCP PDUs unless the UE exhausts the capacity of the prioritized CG. Nevertheless, as long as we allow pre-processing, we may anyway have restriction of scheduling flexibility somehow. Thus, we propose following
Proposa11: UE transmits the PDCP PDUs as followings:

- If the amount of PDCP data is below the threshold, all the PDCP PDUs are transmitted to the prioritized CG. 
- If the amount of PDCP data is above the threshold;

- UE transmits PDCP PDUs of which the amount is corresponding to the threshold to the prioritized CG.
- UE transmits rest of PDCP PDUs to the non-prioritized CG. 
Moreover, as addressed in [6], we understand that the possible concerns by allowing pre-processing are the reordering delay and losing UL transmission opportunity in other leg if the amount of data pre-delivered to the certain RLC leg is excessively larger than the actual expected throughput. To recover such situation, we think it is beneficial that UE autonomously changes UL transmission direction even the PDCP PDU is already placed in the RLC buffer of certain leg as proposed in [7]. In this case, UE can re-consider the direction again unless the PDCP SDU discard happens. Even in case the data size is less than threshold, this kind of mechanism should be preferable and necessary anyway. This is because that if the prioritized CG is set to the NR CG which used very higher frequency band cell, the UL may be easily blocked and UL direction should be changed in such case to reduce the UL transmission latency. Therefore, we think such mechanism is anyway needed and utilise for the case of the extensive pre-processing. 

Proposa12: UE autonomously changes UL transmission direction.
3. Summary and Conclusion

In this contribution, we proposed the way forward on UL bearer split operation allowing pre-processing and followings are observed and proposed.

Observation1: Ratio based hard split is hard to be employed if we assume less dependency between CGs.
Proposa11: UE transmits the PDCP PDUs as followings:

- If the amount of PDCP data is below the threshold, all the PDCP PDUs are transmitted to the prioritized CG. 

- If the amount of PDCP data is above the threshold;

- UE transmits PDCP PDUs of which the amount is corresponding to the threshold to the prioritized CG.

- UE transmits rest of PDCP PDUs to the non-prioritized CG. 
Proposa12: UE autonomously changes UL transmission direction.
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