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1
Introduction
This paper describes X2AP and S1AP impact of the Full Configuration Handover feature that was introduced by RAN2 in Rel-9 [1,2]. These impacts were so far not yet reflected in RAN3 stage 3 specifications, and corrections of the X2 SN Status Transfer and the S1 MME Status Transfer procedures are therefore proposed.
2
Discussion
Delta RRC configuration concept
Intra-LTE handovers apply the concept of delta RRC configuration, which means that UE configuration information, e.g. measurement objects, are transmitted from the source eNB to the target eNB. This allows the target eNB to maintain UE configuration that is still valid for the target cell, and limits the amount of configuration updates like release and setup of UE measurements.

The UE configuration information is sent on the X2 and S1 interfaces in a container encoded according to an RRC version comprehended by both the source eNB and the UE. In case of X2 handovers the RRC container is sent in the RRC Context IE included in the X2 HANDOVER REQUEST message. For S1 handovers the RRC container is sent in the Source to Target Transparent Container IE included in the S1 HANDOVER REQUIRED and HANDOVER REQUEST messages.
Full Configuration Handover

Obviously, the delta configuration concept requires the target eNB to comprehend the UE configuration information sent by the source eNB in the RRC container, which may not be the case when the target eNB has an earlier 3GPP release. The Full Configuration Handover feature was introduced to handle such cases. According to this feature, described in TS 36.300 and TS 36.331, the target eNB will proceed with a complete reconfiguration of the UE. A Full Configuration Handover will lead to reset of the PDCP SN and the HFN, and no PDCP SDUs will be retransmitted (UL/DL). 
Extracts from TS 36.300 sections 10.1.2.1.2 and 10.1.2.3.1 are provided below.
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Fig. 1. Extract from TS 36.300 section 10.1.2.1.2.
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Fig. 2. Extract from TS 36.300 section 10.1.2.3.1.
X2AP and S1AP status
Because the source eNB cannot determine whether the target eNB is going to use the full configuration or not, it may well send the SN Status Transfer to the target eNB, or initiate the eNB Status Transfer procedure, while the target eNB decides to use full configuration. However, the functionality described above for the full configuration interferes with actions in the target eNB described in TS 36.423/36.413 for the X2 SN Status Transfer and S1 MME Status Transfer procedures. Indeed, procedural text for both procedures contain requirements for the receiving eNB (target eNB) which are not in line with the description from TS 36.300 copied above (reset of PDCP SN and HFN, no retransmission of UL and DL PDCP SDUs). 
We therefore propose to correct the description of these procedures in order to take into account the Full Configuration Handover feature.
Proposal 1: Correct procedural text for X2 SN Status Transfer and S1 MME Status Transfer in order to take into account the Full Configuration Handover feature.

For the choice of the release for this correction RAN3 may want to take into account that the Full Configuration Handover feature is explicitly described in TS 36.300 from Rel-9.On the other side the Full Configuration feature is particularly applicable to the mobility scenarios between eNBs of different 3GPP releases, which will probably happen more frequently in inter-vendor scenarios than in intra-vendor. From this point of view it may be seen as important, in order to avoid IOT issues, to clarify the specification by removing the current contradiction  and hence to align the stage 3 text (S1AP, X2AP) on the stage 2 specification. Such alignment may be done from Rel-9 onwards or starting from a later release.

Proposal 2: RAN3 to choose the release for the correction.

3
Conclusion
We have briefly described the delta configuration mechanism used by RRC signalling during handover, as well as the particular case where Full Configuration Handover must be performed (target eNB of an earlier release). A contradiction between stage 2 and stage 3 texts was identified relative to this feature, and we have made the following proposals:
Proposal 1: Correct procedural text for X2 SN Status Transfer and S1 MME Status Transfer in order to take into account the Full Configuration Handover feature.

Proposal 2: RAN3 to choose the release for the correction.

Rel-11 X2AP and S1AP CRs are submitted to this meeting in [3-6].
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-	During HO involving Full Configuration:


-	The following description below for RLC-UM bearers also applies for RLC-AM bearers. Data loss may happen.


For RLC-UM bearers:


-	The PDCP SN and HFN are reset in the target eNB.


-	No PDCP SDUs are retransmitted in the target eNB.


-	The target eNB prioritizes all downlink PDCP SDUs forwarded by the source eNB if any (i.e. the target eNB should send data with PDCP SNs from X2 before sending data from S1).


-	The UE PDCP entity does not attempt to retransmit any PDCP SDU in the target cell for which transmission had been completed in the source cell. Instead UE PDCP entity starts the transmission with other PDCP SDUs.











For handovers involving Full Configuration, the source eNB behaviour is unchanged from the description above.  The target eNB may not send PDCP SDUs for which delivery was attempted by the source eNB.  The target eNB identifies these by the presence of the PDCP SN in the forwarded GTP-U packet and discards them.


After a Full Configuration handover, the UE delivers received PDCP SDU from the source cell to the higher layer regardless of possible gaps. UE discards uplink PDCP SDUs for which transmission was attempted and retransmission of these over the target cell is not possible.
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