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1. Overall Description:
RAN2 thanks SA2 for their LS on supporting low latency and low jitter during handover procedure. RAN2 has analysed Key Issue #2 and Solution #5 in TR 23.725 and would like to provide the following answers to questions 1-4.

1) Is there any relevant study progress in RAN2 and RAN3 on handover with no or minimum interruption in radio interface?

[RAN2 answer] As noted in the previous reply LS (R2-1819065), reduced interruption during handover is one of the objectives of the NR mobility enhancements WI which started in RAN2#105. Currently there are two main solution candidates for reduced handover interruption: Make-Before-Break (MBB) and DC based handover.

2) Does RAN2/RAN3 have any issue on the avoidance of latency/jitter due to data forwarding during HO procedure?

[RAN2 answer] RAN2 understands that the benefit of the bicasting solution is that the DL packets are sent directly from the UPF to the target gNB which means that the additional latency caused by direct data forwarding over Xn (or indirect data forwarding) is avoided. Although this may improve the end-to-end latency it will likely not be sufficient to achieve URLLC latency requirements (0.5-1ms end-to-end latency). To achieve these requirements ideal backhaul or a collocated deployment would likely need to be used. RAN2 would therefore need more information on the intended URLLC scenario and the associated latency requirements to judge whether bi-casting is required. 

RAN2 also notes that according to the description of Solution #5 in TR 23.725 the first DL packets transmitted from the target gNB to the UE may already have been received by the UE from the source gNB, i.e. the first DL packets may be duplicates.  Solution #5 suggests that the UE should remove the duplicates based on the PDCP SN. However, there are some issues with such approach:

· If the target gNB has to transmit the duplicated packets latency will increase since it will take longer time before the fresh packets can be transmitted
· The duplicate detection requires that the PDCP SN receiver status is maintained at handover. However, PDCP SN continuity is currently not supported for RLC UM bearers which means that the bi-casting solution is currently limited to RLC AM bearers.
· The bicasting solution requires that there is a one-to-one mapping between QoS flows and DRBs. However, current RAN specifications allows multiple QoS flows to be multiplexed on the same DRB.


3) RAN2/RAN3 view on the proposal regarding in case of Xn based Handover, the introduction of interaction with CN prior to handover completion?

[RAN2 answer] In general, requiring the source gNB to interact with the CN prior to the handover will delay the handover which in turn may increase the risk of handover failure.  If the source gNB tries to compensate for the added delay by initiating the handover earlier, the UE may be handed over to the wrong cell which again may result in handover failure or handover ping-pong. The impact depends on the time required for the CN interaction as well as other parameters such as UE speed, size of cells, etc.

4) Does RAN2 and RAN3 see any issue for source RAN node to trigger the handover command once it receives an indication included in the GTP-U header of the first duplicated packet to the source RAN to indicate the start of duplicated transmission?

[RAN2 answer] From RAN2 point of view the main issue is that the source gNB has to wait for the indication before it can trigger the handover. The impacts will be the same as in the previous question.


 
2. Actions: 

To SA2 group. 
ACTION:  RAN2 kindly requests SA2 to take the above information into account.


3. Date of Next TSG WG RAN2 Meetings: 

RAN2#106	13 - 17 May 2019		Reno, US
RAN2#107	26 - 30 Aug 2019		Prague, Czech Republic 





