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1
Introduction
This contribution discusses intra-SeNB change of SCG without handover when a split bearer is in place. In the PDCP data recovery that is invoked in this case, the issue addressed is whether SeNB can have a role in the downlink PDCP retransmissions. This issue is related to the following section in the TR.
4.4
Other enhancement or optimization
6
2
Discussion
In the case where SeNB is requested to perform SCG change for a UE and PDCP Data recovery procedure applies (i.e. the ciphering key of the UE’s split bearers does not change), the SeNB will typically have in its buffers DL PDCP PDUs for the split bearer for which RLC ACKs have not yet been received from the UE.
Adhering strictly to the protocol architecture for split bearers – where SeNB does not terminate PDCP for split bearers – means in this case that the PDCP at MeNB will take care of all the downlink retransmissions related to the PDCP Data recovery procedure, including retransmission of the non-RLC-ACKed PDUs that were at the SeNB at the time of this procedure. 

It is easy to see drawbacks with this approach, however:

· 
It entails SeNB discarding all non-RLC-ACKed DL PDCP PDUs at that point, to be replaced at a later stage by newly received DL PDCP PDUs sent by the MeNB. It may even be that the newly received PDUs include MeNB-retransmitted PDUs that were just discarded by SeNB, which seems completely counterproductive;

· 
Any SeNB contribution to the downlink retransmissions related to the PDCP Data recovery can only start once newly received PDUs are received from MeNB, which involves the delay of the X2 interface;

· 
The additional information obtained from the PDCP Status report sent by the UE as part of PDCP Data recovery can only start reducing unnecessary downlink retransmissions (of PDCP PDUs already received but not yet RLC-ACKed by the UE) after reaching PDCP at MeNB, even if the UE transmits it via the SCG-RLC.
All these drawbacks could be avoided if:
· 
SeNB takes charge of retransmitting the non-RLC-ACKed PDCP PDUs that it has in its buffers at the time the procedure is invoked;

· 
SeNB is able to detect, interpret, and utilize in its retransmissions, PDCP Status report received from UE as part of the procedure (in addition to forwarding the PDCP Status report to MeNB).
The additional support in the standard needed for doing this – more particularly, to avoid that both SeNB and MeNB retransmit PDCP PDUs that were buffered at SeNB – is signalling exchange between MeNB and SeNB, by which the two agree on which eNB will take care of retransmitting those PDUs at PDCP data recovery.
Proposal:
Capture in the TR that signalling exchange between MeNB and SeNB, e.g. at SeNB Modification procedure, by which the two agree on which eNB will take care of retransmitting the downlink PDCP PDUs stored at SeNB at PDCP data recovery for a split bearer, increases efficiency by allowing SeNB to take charge of retransmitting the non-RLC-ACKed PDCP PDUs that it has in its buffers at the time when PDCP data recovery is invoked, instead of just discarding them.

3
Conclusion
This contribution discussed whether SeNB can have a role in the downlink PDCP retransmissions for PDCP data recovery, such as at intra-SeNB change of SCG without handover when a split bearer is in place. We make the following proposal:
Proposal:
Capture in the TR that signalling exchange between MeNB and SeNB, e.g. at SeNB Modification procedure, by which the two agree on which eNB will take care of retransmitting the downlink PDCP PDUs stored at SeNB at PDCP data recovery for a split bearer, increases efficiency by allowing SeNB to take charge of retransmitting the non-RLC-ACKed PDCP PDUs that it has in its buffers at the time when PDCP data recovery is invoked, instead of just discarding them.

Below is a text proposal for capturing this.
Beginning of Text Proposal 
4.4.X
Work split between MeNB and SeNB in downlink PDCP retransmissions for PDCP data recovery
In the case where SeNB is requested to perform SCG change for a UE and PDCP Data recovery procedure applies (i.e. the ciphering key of the UE’s split bearers does not change), the SeNB will typically have in its buffers DL PDCP PDUs for the split bearer for which RLC ACKs have not yet been received from the UE.
Adhering strictly to the protocol architecture for split bearers – where SeNB does not terminate PDCP for split bearers – means in this case that the PDCP at MeNB will take care of all the downlink retransmissions related to the PDCP Data recovery procedure, including retransmission of the non-RLC-ACKed PDUs that were at the SeNB at the time of this procedure. 

It is easy to see drawbacks with this approach, however:

· 
It entails SeNB discarding all non-RLC-ACKed DL PDCP PDUs at that point, to be replaced at a later stage by newly received DL PDCP PDUs sent by the MeNB. It may even be that the newly received PDUs include MeNB-retransmitted PDUs that were just discarded by SeNB, which seems completely counterproductive;

· 
Any SeNB contribution to the downlink retransmissions related to the PDCP Data recovery can only start once newly received PDUs are received from MeNB, which involves the delay of the X2 interface;

· 
The additional information obtained from the PDCP Status report sent by the UE as part of PDCP Data recovery can only start reducing unnecessary downlink retransmissions (of PDCP PDUs already received but not yet RLC-ACKed by the UE) after reaching PDCP at MeNB, even if the UE transmits it via the SCG-RLC.

All these drawbacks could be avoided if:

· 
SeNB takes charge of retransmitting the non-RLC-ACKed PDCP PDUs that it has in its buffers at the time the procedure is invoked;

· 
SeNB is able to detect, interpret, and utilize in its retransmissions, PDCP Status report received from UE as part of the procedure (in addition to forwarding the PDCP Status report to MeNB).

The additional support in the standard needed for doing this – more particularly, to avoid that both SeNB and MeNB retransmit PDCP PDUs that were buffered at SeNB – is signalling exchange between MeNB and SeNB, by which the two agree on which eNB will take care of retransmitting those PDUs at PDCP data recovery.

4.4.X.1
Conclusions
Signalling exchange between MeNB and SeNB, e.g. at SeNB Modification procedure, by which the two agree on which eNB will take care of retransmitting the downlink PDCP PDUs stored at SeNB at PDCP data recovery for a split bearer, increases efficiency by allowing SeNB to take charge of retransmitting the non-RLC-ACKed PDCP PDUs that it has in its buffers at the time when PDCP data recovery is invoked, instead of just discarding them.

End of Text Proposal 
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