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Introduction 
As a companion paper to [1] where we introduced several basic proposals that are needed to set the direction for L2/L1 mobility, in this paper we present the different areas in the anatomy of a L2/L1 handover where reduction in latency is possible.
Anatomy of a L2/L1 handover
As stated in [1], we assume that the practical usage of L2/L1 mobility is in the case where a gNB-CU has several gNB-DUs, and each of these gNB-DUs driving several TRPs (with different PCIs -  as viewed from the UE) and that such L2/L1 mobility can co-exist with legacy mobility (in configuration and operation) as separate entities at the UE.  Figure 1 below highlights the areas of latency reduction in the L2/L1 handover from this perspective.
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Figure 1: Anatomy of a L2/L1 handover as view from a latency reduction opportunity perspective

Latency reduction areas for intra and inter-DU
We dive in deeper into specifics that were raised in Fig1. 
0. Pre-configuration and L2/L1 processing delay
As pointed out in [1], we see that configuration of the target cell as well as the configuration of any necessary measurements related to mobility (that can lead to the handover to the target cell), would be using RRC and is to be considered as pre-configuration to the UE before the L2/L1 based communication is triggered. This not only helps with security and simplification of the specification, but also can help with the latency reduction around the handover phase.
Proposal 1: RRC provides the configuration to be used by the UE for measurement and target cell config, and L2/L1 control messages trigger the application of this configuration. The configuration can only be changed via RRC.
While the latency reduction is possible by avoiding sending the handover config at the time of handover (i.e. by providing earlier via preconfig), the UE still needs to parse/decode and apply the earlier provided configuration at handover. And for this the UE still needs some processing time and hence the RRC processing delay cannot be avoided by L2/L1 mobility.
Proposal 2: RRC processing delay reduction is not eliminated with L2/L1 mobility. FFS on deriving the ‘L2/L1 processing delay’ for RRC pre-configured and L2/L1 triggered procedures (including handover and measurement related procedures)

0. During Handover
While the requirements of the UE during the handover (for L2/L1 based handover) are to be defined by RAN4 (and RAN1), it can be seen that there would be latency reduction if the UE can reduce the steps during the handover.
The ones that are in RAN2 domain are: RACH (skipping of it), TA maintenance and application and the areas of datapath handling.

1. RACH/ TA handling
RACH-less handover has been discussed in RAN2 before, and since this was a very well analysed topic, we intend to only bring in new aspects that are possible with L2/L1 mobility.
The prior discussions on skipping RACH were based on the assumption that the same TA can be applied to the target cell. With the ICBM and multiple TA topic being discussed in RAN1, it can be seen that RACH skipping can still be possible without the constraint of having the same TA, as long as the UE and the NW knows about the new TA the UE is going to use for the target cell.
Proposal 3: RACH skipping is allowed at L2/L1 handover in case the UE can derive the TA of the target cell using the RAN1 procedures. FFS on the details based on RAN1 progress.

1. Datapath handling for intra-DU handover
Since the DU has not changed at all, it can be seen that there is no need to reset the datapath in the case the handover is between TRPs within a DU. In such a case, the UE just needs to be informed if there is need for an RLC/MAC reset.
Since the UE is not aware of the deployment of the NW, whether there is a reset needed in the datapath needs to be given to the UE. In our view this is specific to the configuration of the target cell, in relation to the current source cell. And such information can be part of pre-configuration using the RRC, or it can be also done as part of the actual L2/L1 handover message.
Proposal 4: The information on whether a reset is needed for RLC and/or MAC as part of L2/L1 handover, is provided to the UE in either pre-configuration using RRC, or in the actual L2/L1 handover command itself.

1. Datapath handling as seen from mTRP operation for inter-DU
In inter-DU cases, while the PDCP is at the gNB-CU, the RLC and below layers are the DUs and so the context needs to be transferred from the source DU to the target DU. In such cases, the usual method is to reset the RLC and start a new instance at the target gNB-DU, while the UE re-initializes the RLC entities. And PDCP would perform recovery.
We would like to point out that if the UE is able to receive from both the source and the target gNB-DUs (which is a possibility with the mTRP like operation, where each TRP is to be viewed as a source/target DU respectively), then a simplified DAPS type of handling can be done to avoid interrupting the datapath completely, and moving towards zero-ms interruption model.
We understand that this requires input from RAN1/4 on the applicability/practicality of using mTRP as mobility.
Proposal 5: Pending feasibility in RAN1/4 on the applicability of mTRP operation, RAN2 agrees to further study mTRP operation as a mobility model with simultaneous connection to both the source and target gNB-DUs.

0. Post Handover
To facilitate a quick mobility back to the source gNB-DU, without additional RRC pre-configuration delays,  it should be possible for the gNB to allow the UE to ‘save’ the source config, to be used for re-handover to the older source cell. This should be possible due to the fact that all the operating L2/L1 mobility cells are within a single gNB-CU and so there should not be any issue related to upper layer configuration (RB handling/security, as we discussed in [1]) and the configuration of each cell is limited to the PHY config (likely the config specifc to DU).
Proposal 6: If the NW configures it, the UE can save the source cell config even after handover, to facilitate faster L2/L1 mobility within a set of cells that are configured for this type of mobility. FFS on the details of configuration/operation.

0. Handling of L2/L1 by the DU in relation to CU communication
While we acknowledge that F1 communication between CU and the DU are RAN3 topics, we would like to raise some points that can help them guide their discussion and also help us with the appropriate direction in our discussions in the later meetings. 
In legacy operation, the measurement handling and handover decisions are handled by the gNB-CU, while gNB-DU would “piggyback” the RRC messages from the UE to the CU. In the new L2/L1 based communication (for handover purposes), it needs to be seen on what the CU-DU interface would be, esp when the UE provides (and expects) information in L2/L1 form which the gNB-CU expects this in RRC encoded messages. Either DU needs to translate or CU needs to also implement L2/L1 formats.
While all of these are in the RAN3 domain, we would like to point out that the below directions in RAN3 would help reduce the latency (esp in datapath switching) in inter-DU L2/L1 mobility:
· Ability of the DU to make decisions on handover
· Ability of the DU to talk to the target DU (with minimal or no support of the CU)
Proposal 7: Inform RAN3 that low-latency inter-DU communication can help with avoiding datapath resets, which improves the L2/L1 mobility for inter-DU handovers, and request them to explore solutions in this direction if feasible.

Conclusions
Proposal 1: RRC provides the configuration to be used by the UE for measurement and target cell config, and L2/L1 control messages trigger the application of this configuration. The configuration can only be changed via RRC.
Proposal 2: RRC processing delay reduction is not eliminated with L2/L1 mobility. FFS on deriving the ‘L2/L1 processing delay’ for RRC pre-configured and L2/L1 triggered procedures (including handover and measurement related procedures)
Proposal 3: RACH skipping is allowed at L2/L1 handover in case the UE can derive the TA of the target cell using the RAN1 procedures. FFS on the details based on RAN1 progress.
Proposal 4: The information on whether a reset is needed for RLC and/or MAC as part of L2/L1 handover, is provided to the UE in either pre-configuration using RRC, or in the actual L2/L1 handover command itself.
Proposal 5: Pending feasibility in RAN1/4 on the applicability of mTRP operation, RAN2 agrees to further study mTRP operation as a mobility model with simultaneous connection to both the source and target gNB-DUs.
Proposal 6: If the NW configures it, the UE can save the source cell config even after handover, to facilitate faster L2/L1 mobility within a set of cells that are configured for this type of mobility. FFS on the details of configuration/operation.
Proposal 7: Inform RAN3 that low-latency inter-DU communication can help with avoiding datapath resets, which improves the L2/L1 mobility for inter-DU handovers, and request them to explore solutions in this direction if feasible.

Annex
In this annex, we provide the details flow-graphs for intra-DU and inter-DU which show the possible areas of optimization.
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