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1.	Introduction
In this contribution, we discuss the multi-split bearer and scheduling aspect in NR. Referring to the existing scheduling/BSR scheme used for split-bearer in LTE Dual Connectivity, we present a potential study area in NR when using multi-connectivity or dual connectivity with more than two eNB/gNBs.

2.	Discussion
In RAN2#95, RAN2 discussed what multiple connectivity (MC) means and defined MC as follows [1].
	Multi-Connectivity: Mode of operation whereby a multiple Rx/Tx UE in the connected mode is configured to utilise radio resources amongst E-UTRA and NR provided by multiple distinct schedulers connected via a non-ideal backhaul.



In New RAT (NR), considering the deployment scenarios, use cases and/or the discussions of front hauling in RAN3, utilizing the resources provided by more than two eNB/gNBs with MC seems to be a natural enhancement of DC in LTE. Then, it would also make sense to support a multi-split bearer to benefit from MC, i.e., a radio bearer whose radio protocols are located in multiple eNB/gNBs to use resources provided by multiple eNB/gNBs [2].
Proposal 1. Multi-split bearer is studied in New RAT study item.

Figure 1 shows one possible protocol architecture for multi-split bearer in NR [3].
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Figure 1 Example protocol architecture for multi-split bearer
Although the protocol architecture for multi-split bearer may look quite similar to that for split bearer in LTE DC, how to utilize the resources from multiple eNB/gNBs may not be the same as the way to utilize the resources from two eNB in LTE DC. Accordingly, how to request the resources by the UE when using multi-split bearer may be different from that in LTE DC.
In LTE DC, for split bearer, two eNBs allocate the resources independently. Thus, the UE reports the buffer status to both eNB/gNBs if the data amount of split bearer exceeds a certain value, i.e., double reporting based on threshold. In DC Work Item, over-scheduling problem was pointed out regarding double reporting, but it was finally believed that good network coordination would maximize the throughput and could avoid over-scheduling problem. It was also understood that over-scheduling happens only at the end of the data burst. 
However, for multi-split bearer in NR, the followings needs to be considered:
· For the multi-split bearer, if the UE utilizes the resources from all eNB/gNBs which is more than two, over-scheduling may happen more frequently. 
· For the multi-split bearer, it may be preferred to utilize the resources from some eNB/gNBs depending on the conditions such as data amount or radio quality.
· Good coordination between all eNB/gNBs may not be guaranteed while some of the eNB/gNBs could still coordinate well by using a good backhaul between them. 
· It may not be easy to decide the optimal number of eNB/gNBs for the multi-split bearer from the beginning. Then, there should be a way to configure many eNB/gNBs for the multi-split bearer at the beginning and then to select some eNB/gNBs dynamically to serve the multi-split bearer. 
Although it needs to be discussed how many eNB/gNBs can serve the multi-split bearer, as the number of eNB/gNBs increases it seems that the way to serve/use the multi-split bearer would be different from that for the split bearer in LTE DC. For example, some eNB/gNBs mainly serve the multi-split bearer and other eNB/gNBs could additionally/opportunistically serve the multi-split bearer. 
In this case, applying the same BSR operation for split bearer in LTE DC to multi-split bearer in NR, resource waste and signalling overhead would increase unnecessarily. Therefore, it is also required to develop the resource request mechanism, e.g., BSR, to support the multi-split bearer well. 
Proposal 2. In NR, for multi-split bearer, it needs to be studied how the multiple eNB/gNBs schedule the multi-split bearer and how the UE reports the buffer status of the multi-split bearer to multiple eNB/gNBs. 

Considering the potential scenarios using the multi-split bearer, there would be a possibility to have multiple thresholds in BSR operation, to report the BSR to some specific eNB/gNBs, or to report the upper entity buffer size of multi-split bearer depending on some conditions.

3.	Conclusion
In this contribution, we discuss scheduling aspect in NR by considering that multi-connectivity or dual connectivity in NR would utilize resources from more than two eNB/gNBs, and propose that:
Proposal 1. Multi-split bearer is studied in New RAT study item.
Proposal 2. In NR, for multi-split bearer, it needs to be studied how the multiple eNB/gNBs schedule the multi-split bearer and how the UE reports the buffer status of the multi-split bearer to multiple eNB/gNBs. 
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