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1
Introduction
RAN3#93bis received a first LS from RAN2 with an action for RAN3 relative to data forwarding. RAN3#94 has received a second LS from RAN2 with two further actions. In this paper we analyse impacts of these two further actions on RAN3 specification and propose solutions.
2
Discussion
The LS from RAN2 contains the following actions for RAN3:

[image: image1]
For the first action we would like to point out that according to TS 36.423, by “sending the UE CONTEXT RELEASE message the target eNB informs the source eNB of Handover success […]”.  The rationale behind this wording lies in having a clear definition of handover success from network point, which is e.g. used by SA5 specification for counter definition and may also be used by implementations for such purpose. 

Proposal 1: If the new procedure proposed by RAN2 is agreed by RAN3, avoid any reference to handover success.

However RAN2 additionally indicates the rationale behind the new procedure which is to provide information to the source eNB that it can stop the data exchange with the UE. For such purpose the UE Context Release procedure may be considered to be triggered too late, i.e. after completion of the path switch procedure on S1. Triggering condition for the new X2 procedure should therefore align with the definition provided in [1]: 
The “make before break handover solution” means the UE continues downlink and uplink with the source cell until the UE performs the first transmission through PUSCH or PRACH to the target eNB.

This means that any new X2 procedure should be triggered either upon reception of the first PRACH transmission or first PUSCH transmission from the UE, whatever comes first considering the possibility of RACH-less HO. Still we would like to point out that such new signaling might conflict with data forwarding option 1 as agreed by RAN3#93bis, where start of data forwarding is linked with stop of data exchange with the UE [3]:
The source eNB starts data forwarding when it decides to stop exchanging data with the UE.

The rationale in RAN3 behind this option was, in our understanding, to anticipate, taking into account the X2 delay, the sending of the legacy SN Status Transfer message, and hence freezing transmitter/receiver status in the source eNB, so that the PDCP SN status is available in the target eNB at the point in time where the UE connects. In case of option 1 the message would also has as an undesired side effect also to trigger the data forwarding, resulting in DL data as well as the PDCP SN status information being available in the target eNB following a relatively long delay corresponding to twice the X2 latency. As a consequence the new signaling proposed by RAN2 doesn’t seem to provide any benefit in the case of option 1.

Proposal 2: Standardize the new X2 signaling proposed by RAN2 only if data forwarding option 2 is agreed by RAN3.

***
The second action for RAN3 is linked to activation of mbb HO. RAN2 suggests to include an mbb indicator in the existing RRC container used during handover preparation, hence avoiding RAN3 impact. Upon reception of this indicator, the target eNB will include it in the mobilityControlInfo IE in the HO Cmd, and in case of data forwarding according to option 2 also use the information to trigger the new X2 procedure and handle the updated data forwarding mechanism. 
A first issue with this approach is that the mentioned RRC container is included in the X2 HANDOVER REQUEST message as well as in messages used for preparation of the S1 handover. So far, mbb ho was considered for X2 handover only, and RAN3 has not received any request to support this feature in case of S1 handover. 

Observation 1: If RRC container is used for activation of mbb ho, the case of S1 handover would need to be taken into account by the specification.

This issue might need to be mitigated by RAN2, by adding in TS 36.331 a sentence similar to the one used for KeNB* (Key-eNodeB-Star): “This parameter is only used for X2 handover, and for S1 handover, it shall be ignored by target eNB.”

However the main issue with this approach would in our view occur in the following two situations:
· the target eNB doesn’t support mbb HO, and is not be capable of copying the mbb indicator into the mobilityControlInfo IE;
· case of “full configuration” HO. Such handover is decided by the target eNB and is transparent to the source eNB. Mbb handover would not make sense in case of full configuration due to full reset of the protocol stack, including PDCP, so we expect that even a supporting target eNB will not not include the mbb indicator into the mobilityControlInfo IE in this scenario.
In both scenarios above, the source eNB may have requested mbb HO, but will not be aware that the UE has not been configured for such HO. Such information is indeed sent to the UE, forwarded by the source eNB, but the HO Cmd is handled in a transparent way and implementations have from Rel-8 could rely on absence of need for source eNBs to decode the HO Cmd. So the above scenarios will result in wasted radio resources in the source cell.

Observation 2: In some scenarios the target eNB will not, or should not, activate mbb ho in the UE.

Also the source eNB may expect reception of the new X2 signaling proposed by RAN2 in order to stop sending data to the UE, but this message will not come. We therefore believe that mbb activation should be based on signaling using X2AP IEs.
Proposal 3: Mbb activation to be based on signaling using X2AP IEs.

We see the following two options as possible solutions:
MBB activation option 1:

· HO REQUEST with MBB HO Indicator (X2AP IE), criticality reject
· HO REQ ACK containing “MBB HO outcome” (X2AP IE), with a single outcome only corresponding to ‘normal’ (not MBB) HO, to be included by a supporting target eNB that has still decided not to use mbb HO, e.g. in case of  full configuration HO.
· If MBB is not supported by target eNB, HO preparation will fail.

MBB activation option 2: 

· HO REQUEST with MBB HO Indicator (X2AP IE), criticality ignore

· HO REQ ACK containing “MBB HO outcome” (X2AP IE), with one or two code-points, e.g. ‘MBB HO’ and ‘normal HO’. The “normal HO” outcome is chosen by the target eNB in case of full configuration HO. If the IE is not present in the HO REQ ACK message, the source eNB can deduce that the feature is not supported by the target eNB. A single codepoint ‘MBB HO’ will also work, but would not enable the source eNB to distinguish between absence of support and other scenarios like full configuration HO.

From the above it can be seen that use of criticality reject doesn’t really simplify the signaling. Furthermore we prefer to avoid criticality reject as far as possible, in particular for a sensitive procedure like handover preparation. Our preference is therefore to choose MBB activation option 2.
Proposal 4: Standardize mbb HO activation based on option 2.
3
Conclusion
We have made the following proposals for the new X2 signaling procedure proposed by RAN2:
Proposal 1: If the new procedure proposed by RAN2 is agreed by RAN3, avoid any reference to handover success.

Proposal 2: Standardize the new X2 signaling proposed by RAN2 only if data forwarding option 2 is agreed by RAN3.

We have made the following observations and proposals for mbb activation:

Observation 1: If RRC container is used for activation of mbb ho, the case of S1 handover would need to be taken into account by the specification.

Observation 2: In some scenarios the target eNB will not, or should not, activate mbb ho in the UE.

Proposal 3: Mbb activation to be based on signaling using X2AP IEs.

Proposal 4: Standardize mbb HO activation based on option 2.

A CR corresponding to proposal 4 is submitted to this meeting in [4].
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RAN2 respectfully ask RAN3 to introduce the following solutions (if found to be feasible):


For makeBeforeBreak: from RAN2 point of view, it is recommended to introduce X2 signaling 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.





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.











