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Introduction
For Rel-19 the WID included further enhancement of data collection for SON/MDT for LTM, CHO with candidate SCGs, subsequent CPAC [1].  This contribution discusses the required enhancements that can be introduced in the SON/MDT framework to support LTM.
Discussion 
The MRO enhancement for Rel-19 objective is described as follows, which includes the enhancement for LTM.
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]
2.1.	Enhancements for LTM
For Rel-18, the procedure for LTM is depicted in the following Figure 1.


Figure 1	 Signalling procedure for LTM (Figure 9.2.3.5.2-1 in [2])

With reference to Figure 1, in addition to the use of L1 measurement reports (step 5) from the UE, LTM leverages on early sync (step 4) for the UE to acquire early TAs associated with candidate cells and the use of   Cell Switch Command to trigger the UE to switch to the target cell.  To distinguish LTM from other types of HOF, RAN2 should consider adding “LTM” as one of the HO-Type in UEInformationResponse.

Proposal 1	In order to indicate HOF due to LTM, “LTM” should be included as a new type for HO-Type. 

Furthermore, since one of the key features of LTM is the use of L1 measurement used by the NW to activate the Cell Switch Command, when LTM failure occurs, the RLF-Report should include the L1 measurement used to generate the report sent to the NW.  


Proposal 2	To support LTM optimization, the L1 measurements used to generate the report sent to the NW should be included in the RLF-report upon LTM failure. 

Another key features in LTM is the availability of a TA value prior to the cell switch to the target cell.  Currently, there are two ways for the UE to acquire the early TA values associated with each candidate cell.  The serving cell may send the TA value in the LTM cell switch command MAC CE when triggering LTM cell switch or the UE performs TA measurement for the candidate cells after being configured by RRC. Considering the possibility of LTM failure due to inappropriate TA value(s), RAN2 should consider including the TA value(s) of all candidate cells or only the TA associated with the target cell.  

Proposal 3	To support LTM optimization, RAN2 should consider if all available early TA values or just the early TA values associated with the target cell should be included in the RLF-report upon LTM failure. 

Since the TA values may be provided to the UE during Cell Switch Command or calculated by the UE based on its own measurements, the RLF-Report should also differentiate between the two cases. 

 Proposal 4	RAN2 should discuss whether it will be helpful to the NW to differentiate between TA values provided by Cell Switch Command and UE-based TA measurements. 

In our view, the accuracy of the TA measurements (esp. for the case of UE-based TA measurement) is confined within the cyclic prefix used by each cell.  The cyclic prefix used in calculating the UE-based TA value.  CP is typically determined based on different frequency bands and deployment scenarios (e.g., macrocells would require larger CP to account for the larger delay spread).  

Observation 	The cyclic prefix used by each cell will impact the accuracy of the early TA values. 

Although, the NW may also have available this information, it may be more convenient to have the UE provide this information together with the early TA values, regardless of whether they are provided to the UE or UE-based TA measurements.  In some cases, the network may dynamically change the numerology or CP length based on channel conditions or other factors.  If the network decides to change the CP length (e.g., due to mobility or interference), it informs the UE through updated SIB2. It indicates whether the cell uses normal cyclic prefix (NCP) or extended cyclic prefix (ECP).

Proposal 5	RAN2 should discuss whether it will be helpful to include the cyclic prefix (e.g., NCP vs ECP) used for calculating the early TA values and the associated numerology. 

In addition to logging the early TA values, RAN2 should also consider the elapsed time between the Cell Switch Command (step 6 in Figure 1) and the RACH Procedure (step 7 in Figure 1), which should also include the RACH-less procedure when early TA is available.  For the successful LTM case, this would be equivalent to logging the stop time associated with T304.  However, in case of RACH failure, the elapsed time should also be included in the RLF-Report. 

Proposal 6	RAN2 should discuss whether the elapsed time for LTM between the RRC Reconfiguration and the RACH procedure. 

Conclusion 
In this contribution, we addressed some potential enhancements to the RLF Report in support of Rel-18 LTM.  RAN2 is kindly asked to take into account the observation and proposals below: 

Proposal 1	In order to indicate HOF due to LTM, “LTM” should be included as a new type for HO-Type. 
Proposal 2	To support LTM optimization, the L1 measurements used to generate the report sent to the NW should be included in the RLF-report upon LTM failure. 
Proposal 3	To support LTM optimization, RAN2 should consider if all available early TA values or just the early TA values associated with the target cell should be included in the RLF-report upon LTM failure. 
Proposal 4	RAN2 should discuss whether it will be helpful to the NW to differentiate between TA values provided by Cell Switch Command and UE-based TA measurements. 
Observation 	The cyclic prefix used by each cell will impact the accuracy of the early TA values. 
Proposal 5	RAN2 should discuss whether it will be helpful to include the cyclic prefix (e.g., NCP vs ECP) used for calculating the early TA values and the associated numerology. 
Proposal 6	RAN2 should discuss whether the elapsed time for LTM between the RRC Reconfiguration and the RACH procedure. 
[bookmark: _Ref432678446]References
[1] [bookmark: _Ref45023395]RP-234038, “New WID: Data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) Phase 4”, CMCC
[2] TS38.300, “NR and NG-RAN Overall Description; Stage 2”, 3GPP 

image1.emf
UE

gNB

1: Measurement report

LTM candidate 

preparation

2: RRC reconfiguration (LTM candidate cell  configuration)

4a: DL synchronization with candidate cells

3: RRC reconfiguration complete

LTM decision 

6: Cell switch command (MAC CE)

LTM 

preparation

Early sync

LTM cell switch 

execution

5: L1 measurement report

8: LTM cell switch  completion

Detach from source, 

apply target 

configurations

LTM cell switch 

completion

7: RACH Procedure

LTM candidate 

preparation

UE in RRC_CONNECTED

4b: UL synchronization with candidate cells


Microsoft_Visio_Drawing.vsdx
UE
gNB
1: Measurement report
LTM candidate preparation
2: RRC reconfiguration (LTM candidate cell  configuration)
4a: DL synchronization with candidate cells
3: RRC reconfiguration complete
LTM decision
6: Cell switch command (MAC CE)
LTM preparation
Early sync
LTM cell switch execution
5: L1 measurement report
8: LTM cell switch  completion
Detach from source, apply target configurations
LTM cell switch completion
7: RACH Procedure
LTM candidate preparation
UE in RRC_CONNECTED
4b: UL synchronization with candidate cells



