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1
Introduction
RAN3#87 agreed the stage-2 CR in [2] that introduced the following text in the description of intra-MeNB handover:

For E-RABs configured with the split bearer option for which no bearer type change is performed during the SCG Change procedure the MeNB provides a new UL GTP TEID to the SeNB. The SeNB shall continue sending UL PDCP PDUs to the MeNB with the previous UL GTP TEID until it re-establishes the RLC and use the new UL GTP TEID after RLC re-establishment.
This contribution discusses a similar issue at any SCG change (not necessarily at handover) in downlink and proposes to extend this solution there.
2
Problem
The SCG-change procedure is defined in 36.300 as follows:

10.1.2.8.6
SCG change

"SCG change" refers to a synchronous radio configuration towards the UE. During SCG change, MAC configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. <...>
At the SeNB, the RLC re-establishment entails discarding all RLC SDUs, after which downlink PDCP PDUs originating from MeNB at and after the PDCP re-establishment, or PDCP data recovery if applicable, (referred to as “new” PDUs below) are supposed to be submitted to the RLC for transmission.

The problem is, there currently seems to be no way for SeNB to tell those new downlink PDCP PDUs from the preceding PDUs, partly because the involved X2-AP messages and the X2-U PDUs from MeNB do not necessarily arrive at SeNB in the order they were transmitted by MeNB.
1. If SeNB treats some of those “new” PDUs as “old” and submits them to RLC just before it is re-established, those will be lost because regardless of the PDCP status report from the UE, the MeNB will treat those PDUs as already retransmitted as part of the PDCP re-establishment or PDCP data recovery.
2. If SeNB treats some of those “old” PDUs as “new” and submits them to RLC after it is re-established:
A. in case of PDCP Data recovery, since the old and new PDUs are ciphered using the same key, the mistakenly treated PDUs will effectively be transmitted twice to the UE, but there are no effects observable to the higher layer;

B. in case of PDCP Re-establishment, since the old and new PDUs are ciphered using different keys, the UE deciphers the mistakenly treated PDUs using the wrong key, and discards their new counterparts as duplicates. This results in the corresponding PDCP SDUs being eventually discarding at higher layers.
3
Possible solutions
3.1
SeNB implementation: cease submission to RLC ASAP 
In this solution, SeNB ceases to submit downlink PDCP PDUs to its RLC as soon as it receives the SeNB Modification Request (or when it transmits the corresponding Acknowledge message), and only resumes that after it re-establishes the RLC.
This would most likely avoid case 1 described in the previous section, while case 2 could still happen.

3.2
Standardized: based on changed GTP TEID 
This solution is obtained from the one adopted by RAN3#87 with slight modifications:

At SCG change, for E-RABs configured with the split bearer option for which no bearer type change is performed, the SeNB provides a new DL GTP TEID to the MeNB. The MeNB shall continue sending DL PDCP PDUs to the SeNB with the previous DL GTP TEID until it performs PDCP re-establishment or data recovery, and use the new DL GTP TEID starting with the PDCP re-establishment or data recovery.
3.3
Comparison of the solutions
As we discussed above, the SeNB-implementation solution does not fully solve the issue, which is why we prefer the standardized solution.

4
Conclusion
In this contribution we discussed how, at SCG change when a split bearer is in place, the SeNB distinguishes DL PDCP PDUs transmitted by the MeNB before the PDCP re-establishment or PDCP data recovery, from those transmitted during and after it. We concluded with the following.
Proposal:

Specify in TS 36.300 that at SCG change, for E-RABs configured with the split bearer option for which no bearer type change is performed, the SeNB provides a new DL GTP TEID to the MeNB. The MeNB shall continue sending DL PDCP PDUs to the SeNB with the previous DL GTP TEID until it performs PDCP re-establishment or data recovery, and use the new DL GTP TEID starting with the PDCP re-establishment or data recovery.
The CR implementing this proposal is provided in [4].
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