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[bookmark: _Toc500511332]5.10	Mobility interruption time
[bookmark: _Toc500511333]As defined in Report ITU-R M.2410, mobility interruption time is the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions.
The mobility interruption time includes the time required to execute any radio access network procedure, radio resource control signalling protocol, or other message exchanges between the mobile station and the radio access network, as applicable to the candidate RIT/SRIT.
5.10.1	NR
For NR Rel-15, the mobility interruption time is evaluated under the following cases.
· Case 1: In intra-cell beam mobility,
· Case 2: For CA operation, during addition and release of an Secondary cell (SCell) in response to mobility (no change to Primary cell, PCell).
5.10.1.1	Evaluation of Case 1
For intra-cell beam mobility case, the UE mobility may introduce the change of transmit-receive beam pair. 
For DL data transmission, the UE can be configured with up to M TCI-States by higher layer signalling to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability. Each configured TCI (Transmission Configuration Indicator) state indicates one transmit – receive beam pair for PDSCH transmission. For each PDSCH transmission, one TCI state can be configured by DCI. During UE mobility, gNB can configure different TCI states for the UE at different slots. It ensures appropriate transmit – receive beam pair allocation to the UE for continuous DL transmission. Therefore DL data packet transmission is kept during beam pair switching at different slots.
For UL data transmission, PUSCH is sent using the beam configured by SRI (SRS resource indicator) by gNB. Accordingly, an appropriate gNB-side beam is selected for UL data reception. gNB may select different beams at different slots depending on the UE mobility. Therefore UL data packet transmission is kept during beam pair switching at different slots.
Based on the above analysis, the UE can always exchange user plane packets with gNB during transitions. Therefore 0ms mobility interruption time is achieved by NR for Case 1.
5.10.1.2	Evaluation of Case 2
For CA operation, the UE mobility may introduce the addition or release of an SCell in addition to the connection of PCell. The SCell addition procedure and SCell release procedure are shown below.
It is observed that during these procedures, the UE can always exchange user plane packets with gNB during transitions. Therefore 0ms mobility interruption time is achieved by NR for Case 2.
A. SCell Addition / Activation
The SCell activation procedure is shown in Figure 5.10.1.2-1. In this figure, the RRC Connection Reconfiguration is for SCell activation. Data transmission between UE and PCell is kept.


Figure 5.10.1.2-1: SCell activation procedure
B. SCell Release
The SCell release procedure is shown in Figure 5.10.1.2-2. During this procedure, data transmission between UE and PCell is kept.


Figure 5.10.1.2-2: SCell release procedure
5.10.2	LTE
For LTE Rel-15, the mobility interruption time is evaluated under the following cases.
· Case 1: In intra-frequency handover cases, under the assumption of a dual RX UE, with the combination of Make-Before-Break (MBB) and RACH-less handover (in the scenarios where RACH-less handover is applicable, i.e. no/negligible UE TA difference between the source and the target cell),
· Case 2: For dual connectivity (DC) operation, during addition and release of the secondary cell group (SCG) in response to mobility (no change to the PCell).
5.10.2.1	Evaluation of Case 1 
The generic handover procedure of LTE-Advanced is shown in Figure 5.10.2.1-1.
In Make-Before-Break handover, the connection to the source eNB is not released until handover is completed at the target eNB. For intra-frequency handover case, a dual RX UE can monitor both source and target links simultaneously. For example, the UE can receive the data from source eNB while synchronizing with target eNB. When the UE performs successful RACH at the target eNB, it will release the connection to the source eNB and start the data transmission with the target eNB. In this case, the DL data transmission is kept between UE and source eNB until handover is completed.
On the other hand, if the source eNB, target eNB and UE are synchronized, the UE may be able to obtain the target eNB timing advance (TA) without explicit TA command. RACH-less handover can be applied. For example, the UE first obtains the DL propagation delay difference between the source eNB and the target eNB. By assuming the UL propagation delay is the same as the DL propagation delay, the UE can then derive TA of the target eNB from the source eNB. In some scenarios such as no/negligible UE TA difference between the source and target eNB, the UE can use its original TA for the source eNB to transmit the data to the target eNB. In this case, the delay of RACH procedure can be avoided and UL data transmission is kept continuous. 
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Figure 5.10.2.1-1: U-Plane interruption in LTE-Advanced
Therefore, by combining Make-Before-Break and RACH-less handover for a dual RX UE in the scenario where no/negligible UE TA difference between the source and the target cell, the 0ms mobility interruption time is achieved by LTE for Case 1.
5.10.2.2	Evaluation of Case 2 
For DC operation, the UE mobility may introduce addition or release of SeNB (Secondary eNB) connection in addition to Master eNB (MeNB) connection. The SeNB addition procedure and SeNB release procedure are shown below (see also Section 10.1.2.8 in 3GPP TS36.300). 
It is observed that during these procedures, the UE can always exchange user plane packets with MeNB during transitions. Therefore 0ms mobility interruption time is achieved by LTE for Case 2.
A. [bookmark: _Toc440062548]SeNB Addition
The SeNB Addition procedure is initiated by the MeNB and is used to establish a UE context at the SeNB in order to provide radio resources from the SeNB to the UE. This procedure is used to add at least the first cell (PSCell) of the SCG. Figure 5.10.2.2-1 shows the SeNB Addition procedure. Detailed description of each step is found in Section 10.1.2.8.1 in 3GPP TS36.300.


Figure 5.10.2.2-1: SeNB Addition procedure
B. [bookmark: _Toc440062551]SeNB Release
The SeNB Release procedure may be initiated either by the MeNB or by the SeNB and is used to initiate the release of the UE context at the SeNB. The recipient node of this request cannot reject.
It does not necessarily need to involve signalling towards the UE, e.g., RRC connection re-establishment due to Radio Link Failure in MeNB.
MeNB initiated SeNB Release


Figure 5.10.2.2-2: SeNB Release procedure – MeNB initiated
Figure 5.10.2.2-2 shows an example signalling flow for the MeNB initiated SeNB Release procedure. Detailed description of each step is found in Section 10.1.2.8.3 in 3GPP TS36.300.

SeNB initiated SeNB Release


Figure 5.10.2.2-3: SeNB Release procedure – SeNB initiated
Figure 5.10.2.2-3 shows an example signalling flow for the SeNB initiated SeNB Release procedure. Detailed description of each step is found in Section 10.1.2.8.3 in 3GPP TS36.300.
[bookmark: _GoBack]
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