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1 Introduction

This document summarizes and provides report on the following offline discussion: 
· [AT130][304][R19 NR NTN] DL CE (Xiaomi)


Scope: continue the discussion on further details for the WA and on possible cell re-selection enhancements (e.g. considering the proposals in R2-2503495 and R2-2504400)

Intended outcome: summary of the offline discussion 


Offline time: Wednesday 2025-05-2 afternoon coffee break in BO1


Deadline for offline discussion summary (in R2-2504775):  Thursday 2025-05-22 08:00

2 Discussion
2.1 Details for the WA
	For connected mode SMTC configuration, we made the following WA during the online discussion: 

=> WA: We introduce a mechanism to assist the NW to configure the SMTCs in connected mode.


As per offline instruction, this offline is only to discuss detailed solutions for the WA, instead of whether to confirm the WA or not.
According to the contribution from this meeting, the following candidate mechanisms are proposed:

Option 1: Event D1/D2 enhancement [2]:
- option 1.1: Modified event D1/D2, e.g. if network configures distanceThreshFromReference1 as specific value (e.g. 0, 1), UE doesn't check the condition for distanceThreshFromReference1.
- option 1.2: define new event with only a single referenceLocation and distanceThreshFromReference. 
Option 2: UE provide the closest N reference locations/neighbor cells to network [1].
Option 3: UE reports the selected SMTCs from configured SMTC set to network [3].

Option 4: Enhanced Coarse location report with coarser granularity [4].
During the online discussion, it seems clear that people want solution without UE consent requirement and simple enough.

For option 1, the reason to enhance event D1/D2 is that D1/D2 always relies on serving cell reference location and neighbor cell reference location, while for inter frequency neighbor cell measurement, serving cell reference location is not needed:
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But rapporteur finds out that, even for s-measure configuration, it is configured for all the MOs instead of differentiating intra-frequency and inter-frequency measurement:
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Following similar logic, there might not be strong need to introduce different events for intra-frequency measurement and inter-frequency measurement.
Besides, some company thinks the enhanced event may expose UE location as network now has the freedom to configure only a single distance threshold (with minimum value 50m), exploring UE location to network at the accuracy of 50m. Another concern over the enhancement is that if network configures serving cell distance threshold as 50 meter, only UEs inside the 50 meter center of serving cell will be impacted, it seems not a big issue to solve compared to the size of beam footprint. Still another concern over option 1 is that configuring multiple trigger events may lead to multiple MR before network know how to configure the SMTC. Because UE may acquire neighbour cell measurements at different time, and as a result, report it at different time. However, rapporteur thinks this solution is to reuse the event D1/D2 configured for measurement report, there is no need to configure dedicated event D1/D2 for this purpose. So, the issue mentioned is not an new issue created by this solution. Besides, for sub option 1-2, during online discussion, people seemed not like to introduce new events due to complexity.
For option 2, we first need to understand how it works. The simplest way to go is that network first configures the reference locations of neighbour cells either by MO or SIB or other RRC message, then UE reports the closest 1 or 2 reference locations/neighbour cells per frequency. If the closest 1 or 2 reference locations/neighbor cells change, UE updates it. 
The above solution may lead to excessive signalling overhead, since a UE located at the cell center inherently does not require neighbour cell measurement, and therefore eliminates the necessity to report the closest neighbor cells. To resolve this issue, the report can be triggered by e.g. S-measure, or distance between UE location and serving cell' reference location above a threshold. A general question to this option is whether it provides additional gain compared to event D1/D2.
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For option 3, the concern during the online discussion is that if the SMTC selection is up to UE implementation, whether network can trust the reported SMTC or not, because UE may falsely select the wrong SMTC or report less SMTCs than needed due to reasons like power saving or false prediction. As a result, HO may not be triggered or fail. Otherwise, SMTC selection criterion may need to be defined, which complicates the solution.
Question 1: Under the WA to introduce a mechanism to assist the NW to configure the SMTCs in connected mode, companies are invited to provide views on which of the above options to take.
Option 1: Event D1/D2 enhancement [2]:

- option 1.1: Modified event D1/D2, e.g. if network configures distanceThreshFromReference1 as specific value (e.g. 0, 1), UE doesn't check the condition for distanceThreshFromReference1.

- option 1.2: define new event with only a single referenceLocation and distanceThreshFromReference. 
Option 2: UE provide the closest N reference locations/neighbor cells to network [1].
Option 3: UE reports the selected SMTCs from configured SMTC set to network [3].

Option 4: Enhanced Coarse location report with coarser granularity [4].
Discussion:

- CSCN think D1/D2 exposing ue location is a exisiting issue. For option 2, make it optional about the distance threshlold.
- Huawei: support option 1.1, 1.2 and option 2.

- Sumsang think exisiting D1/D2 is enough. Xiaomi agrees. Google agrees. Vivo agrees.

- ZTE would like not to leave to UE implementation. And prefer 1 and 2.

- Apple want a unified solution.

- Google has concern over option 1.

- vivo thinks 50m is very small range.

- CMCC prefer option 1. 

- HW and CSCN and CMCC doesn’t think option 2 require user consent.

- Samsung think option 2 subject to user consent.
 => Under the WA, Down select to option 2 and option 3.
2.2 Cell selection/reselection
For cell selection and reselection, the following enhancements were brought up by companies:
Option 1: enhance the cell selection/reselection criterion with separate parameters (e.g. q-RxLevMin, q-OffsetCell) for DL CE UE and non DL CE UE [4].

Option 2: a non DL CE UE deprioritizes the frequency for DL CE cells while DL CE UE doesn't [6].

Option 3: a non DL CE UE deprioritizes DL CE cell while a DL CE UE prioritizes DL CE cell [7].
Option 4: Introduce a new inter/intra frequency exclude cell list for DL CE UE [8][5].
For option 1, the rationale given is that DL CE cell can achieve 3 dB enhanced sensitivity through mechanisms like PDCCH/Msg4 PDSCH/SIB1 repetition, enabling cell access at SS-RSRP levels 3 dB lower than non DL CE cell. Note that, in LTE, we also introduced separate cell selection parameters(q-RxLevMinCE-r13, q-QualMinRSRQ-CE-r13) for coverage enhancement.
For option 2, the argument given is that a UE not supporting DL-CE will experience performance degrade in a DL-CE NTN cell. But, some companies point out that it is only applicable to the scenario that DL CE cells are all deployed in a separate frequency, and it is not always the case.
For option 3, it is applicable to the case that a frequency layer is mixed with DL CE cells and non DL CE cells. And the argument for this is that the UE not supporting the DL CE may not work well when camp on DL CE cells.
For option 4, the rationale provided is that a non DL CE UE will suffer from additional access delay and power consumption in a DL CE cell if UE cannot finish the cell access during the cell active time. And that UE will simply waste its power searching for the cells while the cell is temporary off. Opponent points out that excluded list doesn’t prevent measurement as UE has to capture SSB first to know PCI and check the exclude list.
For all the solutions related to intra cell reselection (option 1, 3 and 4), some company indicates that, forcing UE to reselect to a cell with lower RSRP than serving cell may lead to higher inter cell interference.
Question 2: companies are invited to provide views on whether to do any enhancement for cell selection/reselection or not, and if yes, which option to take. 

·  Doesn’t do any enhancement.
3 Conclusions  
Proposal 1: Under the WA to introduce a mechanism to assist the NW to configure the SMTCs in connected mode, RAN2 further down selects from the following 2 options:
- Alt 1: UE provide the closest N reference locations/neighbor cells to network.
- Alt 2: UE reports the selected SMTCs from configured SMTC set to network.

Proposal 2: No enhancement for cell selection/reselection for DL CE is pursued.
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