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1.	Introduction
In RAN2#98, RAN2 discussed UL split operation based on the e-mail discussion [97bis#11] and agreed that A configurable threshold approach is used to determine if the UE should transmit on one more than one link. While the buffer status is used as a baseline assumption for the threshold, but it was left as FFS if other thresholds like data rates or delay can be considered. 
In RAN2#99, RAN2 discussed further without and agreed that:
Agreements
1. The LTE threshold based mechanism is used for UL bearer split.   
2. Pre-processing is allowed in the split bearer case, similar to single carrier case.  How much pre-processing is done is left to UE implementation.   
3. 	PDCP should ensure that not more than half PDCP SN space is allocated

This contribution clarifies the problem with using PDCP data volume as a threshold in UL split and propose to use the PDCP flow rate as a threshold in BSR and data submission for UL split operation.

2.	Discussion
2.1 Using PDCP data volume as the threshold in UL split operation
In LTE DC, PDCP uses both paths only if PDCP data volume is high while using one configured path if PDCP data volume is low. The reason of using PDCP data volume as a threshold is to use both paths when many PDCP data is arrived at PDCP considering that using one path is sufficient when there is not many PDCP data arriving at PDCP.
For a split bearer, we see some issues in using PDCP data volume as threshold.
In RAN2#98, it is addressed in [R2-1707225] that fast scheduling and pre-processing may force the UE to use only one path as PDCP data volume is not likely to exceed the threshold. However, RAN2 agreed that it is left up to UE implementation how much data is pro-processed as long as PDCP ensures that not more than half PDCP SN space is allocated. It would mean that PDCP pre-processes only a reasonable amount so that PDCP may still have large amount of PDCP data to use both paths.
However, we still see some problem in using PDCP data volume as threshold even in normal scheduling case. The problem comes from using one and the same threshold for determining whether to use both paths or to use only one path.
If PDCP data volume is increasing and becomes larger than the threshold, PDCP starts to use both paths. Then, PDCP data volume would soon become less than the threshold. Accordingly, PDCP starts to use one path. As soon as PDCP starts to use one path, it is likely that PDCP data volume exceeds the threshold again. In summary, PDCP data volume is frequently alternating above threshold and below threshold. We consider that this frequent change of PDCP data volume around the threshold would make the network scheduling more complex. Once the gNB/eNB is reported the buffer size from the UE, the gNB/eNB would schedule the UE. However, the UL grant may not be used by the PDCP if PDCP data volume becomes less than the threshold due to UL grant from other gNB/eNB. In addition, when PDCP starts to use two paths, the UE may trigger BSR because PDCP data is considered to become available for the path which has not be used previously.
Observation. Using one and the same threshold for determining whether to use both paths or to use one path, PDCP data volume may frequently alternate above threshold and below threshold, which would make the scheduling complex and trigger BSR frequently.

2.2 Double thresholds operation
In order to keep consistency in using whether two paths or one path, one complete solution would be to use PDCP data rate as shown in [R2-1707225]. However, it may be considered complex to calculate PDCP data rate every time the PDCP submits PDCP data to lower layer.
Alternatively, two thresholds could be used in PDCP, where one is for condition to start using two paths while the other one is for condition to start using one path.
We consider that, if PDCP data volume is currently increasing, it is likely that PDCP data volume keeps increasing for a while whereas if PDCP data volume is currently decreasing, it is likely that PDCP data volume keeps decreasing for a while. Therefore, it would be reasonable to keep using previous path(s), either both paths or one path, for a while. In other words, if PDCP data volume is between those two thresholds, the PDCP can keep using the previous path(s). 
For example in Figure 1, when PDCP data volume becomes between two thresholds, PDCP keeps using one path if the previous PDCP data volume was less than the lower threshold (①, ②) and PDCP keeps using two paths if the previous PDCP data volume was larger than the higher threshold (③, ④).
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Figure 1. Using two threshold

We think having one threshold and using PDCP data volume as the threshold may bring undesirable UL grant waste because PDCP is not allowed to use the received UL grant if PDCP data volume is lower than the threshold and the UL grant is received from not configured gNB/eNB. Given that PDCP data volume may frequently go up and down around the threshold, the wasted UL grant may not be negligible. Therefore, we propose that
Proposal 1. RAN2 to consider using two threshold, where higher one is for condition to start using two paths while the other lower one is for condition to start using one path.
Proposal 2. If two thresholds is used, the UE keeps using the previous paths if PDCP data volume becomes between two thresholds.

3.	Conclusion
In this contribution, we explain using one and the same threshold for determining whether two paths are used or one pat is used, and propose that:
Proposal 1. RAN2 to consider using two threshold, where higher one is for condition to start using two paths while the other lower one is for condition to start using one path.
Proposal 2. If two thresholds is used, the UE keeps using the previous paths if PDCP data volume becomes between two thresholds.
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