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1. Introduction
In legacy specification TS 36.300, data forwarding for split bearer option is captured as below.

	If data forwarding for split bearer option is applied, the PDCP PDUs which are not acknowledged by the UE are forwarded from the SeNB to the MeNB in the course of procedures involving the release of the SCG part of the split bearer (e.g., SeNB Modification, SeNB Release, Change of SeNB).


SCG split bearer is introduced for MR-DC Option 3x and 7x. Whether SCG split bearer is also applying the same data forwarding mechanism as MCG split bearer is not clear. This contribution provides our consideration on these aspects. The same contribution is also delivery to the RAN2.
2. Discussion

2.1. User data forwarding in LTE

In LTE MCG split bearer, SeNB needs to forward PDCP PDUs back to MeNB which are not acknowledged by the UE. This mechanism allows the MeNB not necessarily buffers all the downlink PDCP data towards SeNBs. Although flow control between MeNB and a large number of SeNBs is able to enable MeNB discard buffered downlink PDCP data in time, several concerns were raised for huge data buffered in MeNB with a lot of SeNBs being connected.
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Fig 1 Deployment of DC in LTE

As shown in the Fig 1, there are many SeNBs which are located in the coverage of the umbrella MeNB. For each SeNB, the MeNB needs to buffer significant amount of downlink PDCP data for the MCG split bearers. The sum of the buffered data could be huge. This may limit the number of SeNB that can be connected to MeNB.
Observation 1: The main concern about data forwarding for MCG split bearer is huge PDCP data buffered in MeNB.
2.2. User data forwarding in tight interworking of LTE and NR

In MR-DC Option 3x and 7x, SCG split bearer as a new bearer type is introduced. The PDCP entity is located in SgNB and downlink PDCP data is spitted to the MeNB.
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Fig 2: data forwarding with SCG split bearer
SgNB may want to release MCG part of the SCG split bearer. If we reuse the same mechanism as LTE MCG split bearer, as shown in fig 2, the PDCP PDUs which are not acknowledged by the UE in MeNB need to be forward back to SgNB. This kind of data forwarding seems unnecessary. Since the concerns raised in LTE may not exist for SCG split bearer. Since the downlink PDCP data is buffered in individual SgNB, the buffered data amount could not be as huge as MCG bearer case.
Observation 2: The concern for data forwarding with MCG split bearer does not exist for SCG split bearer.

Moreover, the “back and forth” data forwarding may introduce extra delay in some situations.
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Fig 3 Data forwarding in inter MN HO without SN change
UE with SCG split bearer may handover from Source MeNB to Target MeNB. During the handover, SCG split bearer may change its bearer type to MCG bearer in target MeNB. As shown in the left part of Fig 3, if SgNB buffers MCG part PDCP data which are not acknowledged from MeNB, then MCG part PDCP data can be transmitted by SgNB directly to the target MeNB. Otherwise, the MCG part of SCG split bearer needs to forward back unacknowledged PDCP data to SgNB, as shown in right part of Fig 3. This kind of data forwarding introduces extra delay for the HO procedure.
Observation 3: Data forwarding of MCG part of PDCP data for SCG split bear introduces extra delay.

Based on above observations, we propose not to use data forwarding for MCG part of SCG split bearer. SgNB needs to buffer all the PDCP data. The PDCP entity for SCG split bearer shall not discard the downlink PDCP PDU unless the successfully transmission of the PDCP PDU is confirmed or discarded due to timer expiration (i.e. The PDCP for SCG split bearer cannot discard the PDCP PDU immediately after it is forwarded to MeNB).
In addition, both indirect and direct data forwarding should be allowed for SCG split bearer. For example in fig3, the SgNB can forward all of its data directly to target MeNB.
3. Conclusion
Based on above discussion, we have 3 observations and 2 proposals:

Observation 1: The main concern about data forwarding for MCG split bearer is huge PDCP data buffered in MeNB.
Observation 2: The concern for data forwarding with MCG split bearer does not exist for SCG split bearer.

Observation 3: Data forwarding of MCG part of PDCP data for SCG split bear introduces extra delay.

Proposal 1: The SgNB shall keep the downlink PDCP PDU for SCG split bearer until the successfully transmission of the PDCP PDU is confirmed or the PDCP PDU is discarded due to timer expiration (i.e. SgNB cannot discard the PDCP PDU immediately after it is forwarded to MeNB).
Proposal 2: Both indirect and direct data forwarding should be supported for SCG split bearer.
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