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1. Introduction
This paper is a follow up to the email discussion [#03: Data Forwarding from SeNB to MeNB-DC] before RAN3#86. The paper clarifies the concerns received during the email discussion and shows that there is no technical issue in the proposal to support DL Data Forwarding. The paper also proposes RAN3 to agree on the proposal. 
2. Discussion
In the last meeting, [1] showed the necessity of Data Forwarding for Split bearer option during bearer release related procedure (SeNB change/release). During the email discussion the following concerns were expressed, and here we give further explanation to clarify each concern.
1. Concern on the necessity of huge buffers
The necessity of huge buffer was shown in [1]. If the assumption is that the MeNB needs to buffer all the data to be sent by the SeNB until their delivery to the UEs, then the amount of buffer necessary in the MeNB is equal to the sum of the bandwidth delay product assuming peak rate of MeNB (BDPMeNB) and SeNB (BDPSeNB) multiplied by the number of SeNBs connected to the MeNB.  
During the discussion it was pointed out that assuming that Flow Control is running, the MeNB can remove the buffered PDCP PDUs according to the feedback of successfully delivered PDCP PDUs. If the feedback of the flow control is very frequent e.g. 5ms, then probably the MeNB does not need to have such huge buffer.
For this case, we think that independent to the flow control frequency, as indicated above, the MeNB needs to have a buffer as much as the data that needs to be sent from the SeNB. So even if the feedback comes every 5ms, if there is still data to be sent, the MeNB would transfer another data to SeNB during that 5ms. This is the usual behaviour of window-based retransmission mechanism. Indeed, the necessary buffering amount in the MeNB does not become smaller.
It has also been proposed during the e-mail discussion that data forwarding could be solved by implementation, however the proposal did not solve the buffering concern. 
Furthermoresome may say that memory/buffer cost can be considered as low, but looking at the experience in developing centralized nodes during LTE Rel-8, buffer/memory requirement has  impact on the capability of the node.
Standardization should not restrict a certain deployment. In [1] we showed that when we consider a backhaul where X2 loss is negligible, the MeNB does not need to buffer all the data to be sent in the SeNB, instead it just need to buffer the data that need to be sent from itself to the UE. The MeNB will do the calculation of split ratio between the data to be sent from MeNB and from SeNB, and sends to the SeNB the portion of data to be sent from the SeNB without needing to buffer them.

Observation 1:  
The assumption that MeNB needs to buffer all the data to be sent from SeNB needs to be reviewed. The standardization should allow/support deployment where MeNB does not need to buffer all the data to be sent fromSeNB.
2. Data forwarding performance impact

During the email discussion, there was a concern that if data forwarding is performed,  MeNB should wait for the completion of data forwarding from SeNB before transmitting those forwarded data to the UE. This will cause impact in the performance due to the introduced delay. 

For this concern, we clarify the following 3 cases:

a. SeNB release or SeNB change (without MeNB handover): 
In the last RAN2 meeting, it was agreed that PDCP keeps reordering for the split bearer even when Split bearer is reconfigured to MCG bearer or Split bearer.The PDCP in the UE will still perform reordering (as it does when split bearer is ongoing), so MeNB does not need to wait until the data forwarding is finished for beginning to send them  to the UE.
b. Intra MeNB handover
In the previous RAN2#87bis meeting, RAN2 agreed that in SCG change procedure, only SCG of the same SeNB can be involved, so no data forwarding is needed.
c.  Inter MeNB (to eNB) handover (at the same time SeNB release is performed), 
In this case, PDCP re-establishment does occur, so MeNB may have to wait for data forwarding from SeNB is terminated before performing data forwarding towards the target eNB as in legacy LTE. But this is exactly the case where X2 delay depends on implementation. And we think the difference will not be that significant.

Therefore we can see that none of the cases above is impacted due to data forwarding from SeNB.


Observation 2: 

No performance impact is foreseen even when data forwarding for Split bearer is performed.
3. Concern on protocol changes  

This concern stems on the concept that standardization should strive to minimize options to achieve the same purpose. This way of thinking is agreeable, but another common agreement is that LTE specifications should allow catering different requirements of different deployments. Specifically for DC discussion, assuming a constant buffering capability in the MeNB, if we allow MeNB behaviour such that no buffering of data to be sent from SeNB, MeNB can provide more mobility coverage since the number of connected SeNB can be increased, whereas if the MeNB needs to buffer all the data, the number of SeNBs that can be connected to it would be limited.  This would allow network applying Split bearer option to enjoy both performance of throughput gain and mobility gain. There is no reason why protocol changes for this specific function are not allowed, especially when the specification impact as shown in [2]-[4] can be considered minimum.

Observation 3:
There is no reason why protocol changes should not be allowed for data forwarding for Split bearer.

From the concern and discussion identified during the email discussion, we can conclude that there is no technical issue for the proposal to support data forwarding for Split bearer.
3. Summary and Proposal
This paper showed that there is no technical issue for the proposal to support data forwarding for Split bearer. The following is proposed:
Proposal: 

Considering that there is no technical issue with the proposal and that the number of objecting company is less than supporting/neutral companies, it is proposed for RAN3 to perform show of hands to decide whether the changes allowing data forwarding in case of Split bearer option should be agreed or not.
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