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Discussion
1. Introduction
In the RAN#102 meeting, the new WID on Data collection for SON/MDT in NR standalone and MR-DC Phase 4 [1] was approved as Rel-19 work item. The objective for this WI is as follows:
	4
Objective
4.1
Objective of SI or Core part WI or Testing part WI

The objective of this work item is to specify data collection enhancement in NR standalone and MR-DC for SON/MDT purpose. The specific objectives of this work item are:

- MRO enhancement for R18 mobility mechanisms, including, Lower layer triggered mobility (LTM), CHO with candidate SCGs, subsequent CPAC [RAN3, RAN2]:

· Specification of the inter-node information exchange, including possible enhancements to interfaces [RAN3]

· Identify and specify necessary UE reporting to enhance the mobility parameter tuning [RAN2]

- Support of SON/MDT enhancements for [RAN3, RAN2]:
· Intra-NTN mobility
· Network Slicing
- Support of the leftovers in Rel-18 SON/MDT [RAN3, RAN2]:
· RACH optimization for SDT

· MHI Enhancement for SCG Deactivation/Activation

· MRO for MR-DC SCG failure

If needed, co-operate with RAN1, SA2, SA5, CT4.


In this contribution, we focus on MRO enhancement for lower layer triggered mobility (LTM), highlighted in yellow, and provide our view.
2. Discussion
For the LTM operation, the following is described in [2] below:
	9.2.3.5
L1/L2 Triggered Mobility

9.2.3.5.1
General

LTM is a procedure in which a gNB receives L1 measurement report(s) from a UE, and on their basis the gNB changes UE serving cell by a cell switch command signalled via a MAC CE. The cell switch command indicates an LTM candidate configuration that the gNB previously prepared and provided to the UE through RRC signalling. Then the UE switches to the target configuration according to the cell switch command. The LTM procedure can be used to reduce the mobility latency as described in Annex G.

When configured by the network, it is possible to activate TCI states of one or multiple cells that are different from the current serving cell. For instance, the TCI states of the LTM candidate cells can be activated in advance before any of those cells become the serving cell. This allows the UE to be DL synchronized with those cells, thereby facilitating a faster cell switch to one of those cells when cell switch is triggered.

When configured by the network, it is possible to initiate UL TA acquisition (called early TA) procedure of one or multiple cells that are different from the current serving cells. If the cell has the same NTA as the current serving cells or NTA=0, early TA acquisition procedure is not required. The network may request the UE to perform early TA acquisition of a candidate cell before a cell switch. The early TA acquisition procedure is triggered by PDCCH order as specified in clause 9.2.6 or realized through UE-based TA measurement as configured by RRC. In the former case, the gNB/gNB-DU to which the candidate cell belongs calculates the TA value and sends it to the gNB/gNB-DU to which the serving cell belongs via gNB-CU. The serving cell sends the TA value in the LTM cell switch command MAC CE when triggering LTM cell switch. In the latter case, the UE performs TA measurement for the candidate cells after being configured by RRC but the exact time the UE performs TA measurement is up to UE implementation. The UE applies the TA value measured by itself and performs RACH-less LTM upon receiving the cell switch command. The network may also send a TA value in the LTM cell switch command MAC CE without early TA acquisition.
Depending on the availability of a valid TA value, the UE performs either a RACH-less LTM or RACH-based LTM cell switch. If the valid TA value is provided in the cell switch command, the UE applies the TA value as instructed by the network. In the case where UE-based TA measurement is configured, but no valid TA value is provided in the cell switch command, the UE applies the valid TA value by itself if available. Meanwhile, the UE performs RACH-less LTM cell switch upon receiving the cell switch command. If no valid TA value is available, the UE performs RACH-based LTM cell switch.
…


To reduce the mobility latency, the LTM can initiate an early TA acquisition procedure of one or more cells that are a different from the current serving cells, in case the cell has different NTA from the current serving cell. One of triggering the early TA acquisition procedure is UE-based TA measurement configured by the gNB/gNB-CU. As highlighted in yellow, the UE performs TA measurement for the candidate cells after being configured by RRC and applies the TA value measured by itself. Then, the UE performs RACH-less LTM upon receiving the cell switch command.
Observation 1: The gNB/gNB-CU can configure UE-based TA measurement by RRC so that the UE performs RACH-less LTM.
There may be a case where UE-based TA measurement is configured, but no valid TA value is available as shown in Figure 1.
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Figure 1. LTM of fast-moving UE in the dense deployment environment
In the above Figure, for example, a serving cell and candidate cells with small coverage are densely deployed, and the UE with UE-based TA measurement configured moves quickly from the serving cell to candidate cell 1. Due to the velocity of the UE, the UE may have no valid TA value measured by itself upon receiving the cell switch command. In this case, as highlighted in green, the UE performs RACH-based LTM cell switch. If the gNB/gNB-CU sends a TA value in the LTM cell switch command, the UE performs RACH-less LTM cell switch. However, the gNB/gNB-CU does not always provide a TA value to the UE configuring UE-based TA measurement as highlighted in pink.
Observation 2: The UE may perform RACH-based LTM cell switch in the case where UE-based TA measurement is configured, but upon receiving the cell switch command, the UE does not have a valid TA value measured by itself.

The problem is that the gNB/gNB-CU does not know that the UE with which it configures UE-based TA measurement does not have a valid TA value upon receiving the cell switch command. Furthermore, since the gNB/gNB-CU provides the UE with the configuration for UE-based TA measurement, it may regard the UE as performing TA measurement for the candidate cell. So, though the valid TA value is unavailable at the UE, the gNB/gNB-CU may not provide it in the cell switch command. Also, when this UE moves quickly, it is highly likely that it performs RACH-based LTM cell switch whenever it performs the subsequent LTM. The more RACH-based LTM cell switches are performed, the more the mobility latency may be increased although using the LTM procedure.
Observation 3: Though the gNB/gNB-CU configures UE-based TA measurement so that the UE performs RACH-less LTM, RACH-based LTM cell switches that increase the mobility latency may occur frequently.
One possible solution to the above problem is for the UE to inform the gNB/gNB-CU that the UE does not have a valid TA value measured by itself upon receiving the cell switch command. When receiving this often for a certain time, the gNB/gNB-CU may decide not to configure UE-based TA measurement, to modify the configuration related to UE-based TA measurement, or to frequently provide a TA value in the LTM cell switch command. By doing this, the occurrence of RACH-based LTM cell switches may decrease.
Observation 4: It is necessary to let the gNB/gNB-CU know the UE with which it configures UE-based TA measurement does not have a valid TA value measured by itself upon receiving the cell switch command.
Based on the above observations, the following proposals are suggested:
Proposal 1: RAN3 should consider the problem that RACH-based LTM cell switches may occur frequently, though the gNB/gNB-CU configures UE-based TA measurement so that the UE performs RACH-less LTM.

Proposal 2: It is necessary to discuss how to solve this problem, if Proposal 1 is agreeable.
3. Conclusion
In this contribution, we focused on MRO enhancement for LTM and provided our view. The following observations and proposals are made:

Observation 1: The gNB/gNB-CU can configure UE-based TA measurement by RRC so that the UE performs RACH-less LTM.

Observation 2: The UE may perform RACH-based LTM cell switch in the case where UE-based TA measurement is configured, but upon receiving the cell switch command, the UE does not have a valid TA value measured by itself.

Observation 3: Though the gNB/gNB-CU configures UE-based TA measurement so that the UE performs RACH-less LTM, RACH-based LTM cell switches that increase the mobility latency may occur frequently.
Observation 4: It is necessary to let the gNB/gNB-CU know the UE with which it configures UE-based TA measurement does not have a valid TA value measured by itself upon receiving the cell switch command.

Proposal 1: RAN3 should consider the problem that RACH-based LTM cell switches may occur frequently, though the gNB/gNB-CU configures UE-based TA measurement so that the UE performs RACH-less LTM.

Proposal 2: It is necessary to discuss how to solve this problem, if Proposal 1 is agreeable.
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