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1. Introduction
RAN2#95bis has further down-selected the solutions/details for Further Mobility Enhancement, and sent out one LS in [1] capturing its latest progress. RAN2 informs RAN3 that:
1. “For makeBeforeBreak: from RAN2 point of view, it is recommended to introduce X2 signalling for the target eNB to indicate to the source eNB that the UE has successfully completed the handover and as a result the source eNB can stop the data exchange with the UE. RAN3 can make the final decision.

2. Regarding to item 2, it is RAN2 understanding that the make-before-break indication should be included in the RRC container. RAN3 is kindly asked to verify if there is any issue with such approach.” 
Meanwhile according to the WF summarized in [2], it has been agreed that “The SCG change scenario should be checked further based on this principle”, which implies that above principles should also apply for SeNB change case. Besides, RAN3 should further analyze the Solution 1.1 and Solution 2 for data forwarding as below:
Solution 1.1: The source eNB starts data forwarding when it decides to stop exchanging data with the UE. The timing for starting data forwarding is determined by an implementation dependent method. The source eNB sends legacy SN Status Transfer message to the target eNB.
Solution 2: After sending RRC message triggering the handover procedure, the source eNB can continue transmitting data over the air, and forwarding the data over X2-U towards the target eNB concurrently. The DL PDCP status signalled to the target eNB may take into account DL PDCP SDUs known by the source eNB but not yet transmitted over the air, within a limit defined by the SN range. Received UL data is forwarded to the target eNB, which will update its UL PDCP Status based on the forwarded data.
In this contribution, we shall continue analyzing the relevant RAN3 spec. impacts based on above progresses.
2. Discussion
In current 36.300 HO procedures, there is such Stage2 note specifying that: “As soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE, or as soon as the transmission of the handover command is initiated in the downlink, data forwarding may be initiated.” It means that current DL/UL data forwarding behaviour has already been up to eNB implementation with great flexibility.

Per agreements from WF [2], it has also been confirmed that “Current 3GPP specifications allow flexibility for the timing of DL/UL data forwarding on the source side. Optimisations foreseen in the course of the WI(e.g. “make before break”) benefit from that fact.” Therefore we believe that the improved DL/UL data forwarding behaviours can also be left to smarter eNB implementation, so from RAN3 viewpoint, solution 1.1 above is more aligned with existing principle and has very limited Spec. impacts. Solution 2 above may have some benefits in terms of reducing interruption, but needs to await RAN2’s joint opinions.
Proposal 1: DL/UL data forwarding behaviours can be always left to eNB implementation, so solution 1.1 is preferred with higher priority. (BLCR is based on solution 1.1!)
RAN2 recommended again to introduce X2 signalling for the target eNB to indicate to the source eNB that the UE has successfully completed the handover and as a result the source eNB can stop the data exchange with the UE. Since there is no existing X2 interface message suitable for that purpose, it is fair to introduce a new message e.g. “UE Access Indication” for that purpose after Step 9 or 11 (in 36.300 Figure 10.1.2.1.1-1: Intra-MME/Serving Gateway HO). Upon receiving that message, or any other form of indication, the source eNB shall normally stop scheduling DL/UL data towards UE and release the source connection accordingly (Note: source eNB may also stop the DL/UL data exchange towards UE at an implementation dependant timing point earlier than receiving the indication from target eNB).
Proposal 2: In the HO case, both Stage 2 and Stage 3 spec. should capture the new RAN2 expected behaviours with “UE Access Indication” procedure.

Per agreements from WF [2], it has also been confirmed that RAN2 decided for “Source eNB makes the decision to apply Make before break handover.”, and the solution has no RAN3 impact. Per Current 36.331 Running BLCR, the “makeBeforeBreak” indication is included in both “MobilityControlInfo” and “MobilityControlInfoSCG” container, hence the behaviour for SeNB change case should be aligned with HO case, so there is no RAN3 impact with that point as well. However, what a bit different with SeNB change case from HO case is: MeNB shall in addition include an indication for “makeBeforeBreak” in the “SeNB Release Request” message, which commands the source SeNB to keep data exchange with UE during SeNB change process.
Upon receiving “makeBeforeBreak” indication in the RRC Container in “SeNB Addition Request” message towards target SeNB, the target SeNB shall also include that indication in its generated RRC message to perform SeNB change, i.e. RRCConnectionReconfiguration. Upon receiving the SeNB change command message transparently conveyed by MeNB, the UE knows whether the source connection with source SeNB will be maintained or not.

Proposal 3: There should be explicit indication for “makeBeforeBreak” included in “SeNB Release Request” message, informing the source SeNB that the source SeNB connection with UE shall be maintained during SeNB change process. Both Stage 2 and Stage 3 spec. should capture that point.

In the SeNB change case, the target SeNB should in principle also inform the MeNB about the “successfully completed SeNB change”, so that MeNB can release the UE connection to the source SeNB. Upon receiving the UE Access Indication message from the target SeNB, MeNB should ask source SeNB to stop data exchange with UE immediately.

Since there is no direct X2 interface between target SeNB and source SeNB, MeNB shall normally convey that message towards source SeNB for releasing source SeNB connection. Since the legacy “SeNB Release Request” message can also be used for the purpose of “releasing source SeNB connection”, hence MeNB can send “SeNB Release Request” message again after step 7 (in 36.300 Figure 10.1.2.8.4-1: Change of SeNB) for that purpose. It is worth noting that in step 3, the firstly sent “SeNB Release Request” message only provides data forwarding addresses to the source SeNB (so cannot be skipped!), but not actually releasing the source SeNB connection with UE, as the data exchange shall be maintained during SeNB change process!
Proposal 4: In the SeNB change case, the aforementioned “UE Access Indication” procedure from target SeNB to MeNB and the subsequent “SeNB Release Request” message from MeNB to source SeNB can be used for the purpose of “releasing source SeNB connection with UE”. Both Stage 2 and Stage 3 spec. should capture that point.
Proposal 5: The firstly sent “SeNB Release Request” message in step 3 should not release the source SeNB connection with UE, and the secondly sent “SeNB Release Request” message after step 7 shall release the source SeNB connection with UE instead. Both Stage 2 and Stage 3 spec. should capture that point.
3. Conclusion
RAN3 is kindly asked to discuss following proposals and treat the running CR as drafted in [3] and [4] for baseline discussions.
Proposal 1: DL/UL data forwarding behaviours can be always left to eNB implementation, so solution 1.1 is preferred with higher priority. (BLCR is based on solution 1.1!)

Proposal 2: In the HO case, both Stage 2 and Stage 3 spec. should capture the new RAN2 expected behaviours with “UE Access Indication” procedure.

Proposal 3: There should be explicit indication for “makeBeforeBreak” included in “SeNB Release Request” message, informing the source SeNB that the source SeNB connection with UE shall be maintained during SeNB change process. Both Stage 2 and Stage 3 spec. should capture that point.

Proposal 4: In the SeNB change case, the aforementioned “UE Access Indication” procedure from target SeNB to MeNB and the subsequent “SeNB Release Request” message from MeNB to source SeNB can be used for the purpose of “releasing source SeNB connection with UE”. Both Stage 2 and Stage 3 spec. should capture that point.

Proposal 5: The firstly sent “SeNB Release Request” message in step 3 should not release the source SeNB connection with UE, and the secondly sent “SeNB Release Request” message after step 7 shall release the source SeNB connection with UE instead. Both Stage 2 and Stage 3 spec. should capture that point.
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