Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 Meeting #98
R2-1705215
Hangzhou, China, 15th -19th May 2017
Agenda Item:
10.3.3.3
Source: 
Huawei, HiSilicon
Title:
PDCP consideration for flow control
Document for:
Discussion and Decision
1 Introduction
Compared to LTE, there are some new features in NR PDCP including: 

· PDCP duplicated transmission over two RLC entities, which is applied to both RLC UM and RLC AM;

· The Split bearer can be applied to RLC UM. 
In this contribution, we will flow control related issue by taking into account the two new features.

2 Discussion
2.1 Duplicated transmission in CA case
For CA based duplicated transmission, a PDCP entity which is configured for duplication should generate PDCP duplicated PDUs and deliver them to two different RLC entities, i.e. two different logical channels. The two RLC entities can be configured to AM or UM, and should be configured to a same mode. As it is CA based, the two RLC entities should be located in a same gNB. In this case, by the gNB implementation, it can be assumed that the gNB should be aware of buffer status in the two RLC entities, and can perform flow control accordingly. For example, if one RLC entity is congested and buffered too much data, the gNB can schedule more DL resources, or select not to deactivate the duplicated transmission on the RLC entity. 
Observation 1: For PDCP duplicated transmission in CA case, the gNB can do flow control based on implementation.

2.1 Split transmission in DC case
For split transmission in DC case, the PDCP entity is located in the master eNB/gNB and the two RLC entities associated with the PDCP entity are located in the master and SgNB respectively. The PDCP PDUs are generated in MeNB/MgNB and deliver to the RLC entities. 
If RLC AM is configured for the two RLC entities for MCG split bearers, the SgNB can know which PDCP PDUs have been correctly received by the UE based on RLC status report. Same as LTE, the feedback can be sent from SgNB to the master, so that the Master can perform flow control based on the feedback.

Observation 2: For MCG split bearers configured with RLC AM mode, same as LTE, SgNB can indicate highest PDCP PDU SNs successfully delivered in sequence to the master, so that the master can do flow control based on this feedback.

In addition, the SCG split bearer should also be taken into account. For SCG split bearer, the PDCP PDU is offloaded from the secondary node to the master node and the related feedback should be provided to the secondary node by the master node.

Proposal 1: For SCG split bearer configured with RLC AM mode, the highest PDCP PDU SN successfully delivered in sequence to the UE among those PDCP PDUs received from the secondary node should be reported by the master node.

However, if RLC UM is configured for the two RLC entities, there are at least two issues. 
First, the SgNB may be congested and a lot of PDCP PDUs delivered from the master have been buffered, but the master may not know the buffer status. To address the first issue, similar to LTE, the SgNB can send a report to indicate the last transmitted PDCP PDU SNs to the master. Based on this report, the master can decide whether to use the SgNB path for data offloading.
Proposal 2: For MCG split bearers configured with RLC UM mode, the SgNB should indicate to the master gNB/eNB the highest transmitted PDCP PDU SNs via Xn.
Same as RLC AM mode, the same mechanism should be applied to SCG split bearers.

Proposal 3: For SCG split bearers configured with RLC UM mode, the master node should indicate to the SgNB the highest transmitted PDCP PDU SNs via Xn.
The second issue is, the SgNB link condition may become poor, and a lot PDCP PDUs delivered via the SgNB may be lost, but the master is not aware of the situation. The simple way to copy with this issue is to use PDCP status report. The master can send a PDCP PDU with a polling bit to the UE, and the UE will report PDCP status report to the master eNB/gNB. Based on the PDCP SNs received by the UE included in the status report, the master can decide whether to use the SgNB path.
Observation 3: If RLC UM is configured for PDCP split transmission in DC case, the master gNB/eNB cannot be aware of whether PDCP PDUs delivered via the SgNB are lost.

Proposal 4: If RLC UM is configured for split bearers, the UE can report PDCP status report for the gNB to perform flow control.

3 Conclusion and Proposals
Observation 1: For PDCP duplicated transmission in CA case, the gNB can do flow control based on implementation.

Observation 2: For MCG split bearers configured with RLC AM mode, same as LTE, SgNB can indicate highest PDCP PDU SNs successfully delivered in sequence to the master, so that the master can do flow control based on this feedback.

Observation 3: If RLC UM is configured for PDCP split transmission in DC case, the master gNB/eNB cannot be aware of whether PDCP PDUs delivered via the SgNB are lost.

Proposal 1: For SCG split bearer configured with RLC AM mode, the highest PDCP PDU SN successfully delivered in sequence to the UE among those PDCP PDUs received from the secondary node should be reported by the master node.

Proposal 2: For MCG split bearers configured with RLC UM mode, the SgNB should indicate to the master gNB/eNB the highest transmitted PDCP PDU SNs via Xn.
Proposal 3: For SCG split bearers configured with RLC UM mode, the master node should indicate to the SgNB the highest transmitted PDCP PDU SNs via Xn.
Proposal 4: If RLC UM is configured for split bearers, the UE can report PDCP status report for the gNB to perform flow control.
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