
3GPP TSG-RAN WG2 Meeting 98 
R2-1704342
Hangzhou, China, 15th – 19th May 2017





 
Source:                    
NTT DOCOMO, INC.
Title:  
Consideration on UL split operation
Document for:        
Discussion and decisions
Agenda Item:         
10.3.3.3
1. Introduction
During the email discussion on UL split operation ([97bis#11][NR]) after the last meeting, the companies discussed to compare the threshold based and hard split approach. In this paper, we provide a way forward for UL split operation.
2. Discussion
During the email discussion, the comparison was done between “threshold based approach” and “hard split based approach” [1]. However, it was not entirely clear what is the comparison point. We understand that the main motivation of hard split is not to preclude the threshold itself but to determine the UL transmission direction semi-statically to allow UE’s pre-processing. As commented in the email discussion by several companies, the original purpose of the threshold is to avoid that the small data is split over 2 CGs unnecessary. We think that such mechanism would be anyway beneficial even for NR regardless of how UE determines UL transmission direction dynamically or semi-statically. 
Proposal1: Threshold of data size to restrict the UL transmission path is needed regardless of dynamic/semi-static UL direction determination. 
Apart from “threshold”, the next and main discussion point is how UE determines UL transmission direction dynamically or semi-statically. From performance perspective, hard split is not preferable since it cannot keep track with the actual radio condition such as congestion, radio quality and sudden appearance of higher priority data. On the other hand, some vendors think that from UE implementation perspective, pre-processing should be allowed in some extent. However, strictly speaking, such pre-processing is entirely up to UE implementation. Then, from our point of view, we don’t like to forbid the good UE implementation which can route the UL PDCP PDU in some smart way. Therefore, we propose not to employ hard split approach. 
Proposal2: Do not employ hard split approach. 
If it cannot be up to UE implementation totally, we can consider to specify some additional mechanisms. 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 [2]. 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. 
Proposal3: Introduce UE autonomous UL transmission direction change.
3. Summary and Conclusion

In this contribution, we addressed the UL bearer split for NR and followings are observed and proposed:
Proposal1: Threshold of data size to restrict the UL transmission path is needed regardless of dynamic/semi-static UL direction determination. 

Proposal2: Do not employ hard split approach. 
Proposal3: Introduce UE autonomous UL transmission direction change.
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