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1Introduction

New trigger conditions were agreed for CHO in RAN2#112-e meeting and this email discussion is to understand further the needed procedures and other details when specifying the CHO for NTN:
· [AT113-e][106][NTN] CHO aspects (Ericsson)

Scope: Discuss CHO aspects based on the proposals in R2-2100346 (P1~P10), R2-2101197, R2-2101708, R2-2100383, R2-2100744 and R2-2101129
Initial intended outcome: Summary of the offline discussion with e.g.:

· List of proposals for agreement (if any)

· List of proposals that require online discussions
· List of proposals that should not be pursued (if any)

Initial deadline (for companies' feedback): Monday 2021-02-01 17:00 UTC

Initial deadline (for rapporteur's summary in R2-2102016): Monday 2021-02-01 23:00 UTC
Proposals marked "for agreement" in R2-2102016 not challenged until Tuesday 2020-02-02 11:00 UTC will be declared as agreed by the session chair. For the rest the discussion will continue online.
2 Contact Information
	Company
	Name
	Email

	Ericsson
	Helka-Liina Määttänen
	Helka-liina.maattanen@ericsson.com

	Nokia
	Jedrzej Stanczak
	jedrzej.stanczak[at]nokia.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Background
Agreements related to CHO from RAN2#102:

Agreements:

1. RAN2 to consider the case where gNB is co-located at the GW with higher priority.

2. RAN2 will continue working with the assumption that service link switch implies L3 mobility (meaning that at least in case the SSBs are on the same sync raster point the PCIs need to be different). Check if an LS to RAN1 asking for feasibility of having same PCI as well can be agreed
Agreements

1. Reconfiguration with sync is the baseline for connected mode mobility in NTN (the use of legacy RLF and re-establishment mechanism are not excluded)
2. The CHO can be used in NTN for both moving cell and fixed cell scenarios, and the CHO procedure and execution condition defined in Rel-16 is the baseline for NTN CHO. 

3.
NTN specific CHO execution condition can be further discussed.

4.
The existing measurement framework (e.g. measurement configuration, execution and reporting) is the baseline, and all the existing measurement criteria and event can be used in NTN. Support for new measurement is not excluded.
5.
Legacy SSB periods (as in TN) shall be supported in NTN
Agreements via email - offline 105:

1. Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  FFS on how to configure the time or timer based CHO triggering event. Also FFS how to consider the feeder/service link switch timing.
2. DAPS HO for NTN is de-prioritized in this release.

3. Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario. FFS on how to configure the location based CHO triggering event. FFS if location based CHO triggering event only (not in combination with other events) can also be considered.

4. The Location-based measurement event, in combination with the existing measurement event in NR, should be supported in NTN for both moving cell and fixed cell scenarios. FFS on how to configure the location based measurement event.
4 Discussion for adopting A4 event for NTN CHO
The existing CHO events A3 and A5 can serve as signal strength/quality measurement event for NTN CHO. In R2-2100346 it is proposed that it should also be considered if the A4 event (Neighbour becomes better than threshold) should be defined as an additional CHO event. As the RSRP/RSRQ levels of different NTN cells may be similar and/or unpredictable w.r.t. location or time, which may possibly be configured together with RSRP/RSRQ events, it is seen beneficial to have possibility to have even that compares to absolute threshold rather than event that compares relative RSRP/RSRQ of two cells.
Q4.1) Do companies agree that the A4 event (Neighbour becomes better than threshold) should be defined as an additional CHO event?

	Company
	Yes/No
	Comments (if any)

	Ericsson
	Yes
	Proponent of the proposal

	Nokia
	Yes
	The NTN scenario justifies the introduction of A4 as a triggering event for CHO due to the likely small difference in RSRP/RSRQ levels between the serving and the neighbour.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5 Discussion for time/timer trigger definition
For the time/timer based event, it should be discussed how the feeder/service link switch scenario is supported. For example, is it possible to support with one time/timer based event the case that current serving cell ceases to serve the area of the cell. There were three different proposals presented in R2-2100346, R2-2101197 and R2-2101708. It seems beneficial to try to understand the use and pros and cons for each proposal, as well as the implications for defining the time/timer event per serving cell versus per candidate target cell, or if both are needed. When event is defined per serving cell, UE needs to evaluate or monitor it “per UE”, whereas when event is defined per candidate target cell UE needs to evaluate it per monitored candidate target cell. 

In R2-2100346, and the time/timer event is proposed to be defined as absolute time without TTT or hysteresis. As an option UTC time was mentioned though the absolute time can also be represented as e.g. frame number. 

In R2-2101708, in Proposal 3 also an absolute time is proposed.
The difference between these two definitions for the absolute time seem to be that in R2-2101708, UE is assume to check the other associated condition for the CHO and if that condition is fulfilled by the absolute time, the CHO triggers. In R2-2100346 some options were provided but main thinking was that after the absolute time, when the associated other event triggers, UE executes the CHO. 

In R2-2101708, in Proposal 2 a timer is suggested such that upon expiry of the timer UE checks if the other condition is fulfilled or not and decides on CHO. That is, if the other event had been fulfilled during the timer, the CHO triggers.
In R2-2101197, the thinking is similar that a time range is provided and if the other event is fulfilled during the time range, given by two absolute times or one absolute time and duration, the CHO triggers.
If it beneficial to understand use cases for the CHO to be able to discuss how the time related event should be defined and if other time related information is needed.
When feeder/service link switch happens, from serving cell point of view, at some point, the serving cell ceases to serve the area. Thus, connected mode UEs need to be handed over to another cell before this happens or otherwise the connection is dropped. For this, it might be beneficial to be able to configure the UE with a time by which the HO needs to happen. This time is not per candidate target cell but per serving cell. Actually, if UE is configured with timer/absolute time/time range related only to candidate target cell, the UE may unnecessarily delay the CHO and the serving cell may disappear before the UE has executed the HO.
The other issue that was identified during the SI was that it is beneficial to distribute when the HO to the target cell happens. For this, a UE specific, can also be seen as serving cell specific time can be given that is the first possible time when UE may consider HO. This time can be also given per candidate target cell to accommodate when that cell starts to be available.

Additionally, UE may be given further information on candidate target cell about when it is no longer available.
All the above may also be used for the moving beam LEO although setting the time values may be more challenging in practice.  

Question 5.1

First question is related to whether UE is assumed to be configured with information when serving cell is going to stop serving the area. This can be given in CHO configuration (FFS where), or it can be given in elsewhere in the serving cell configuration. This means that it could be possible to either configure CHO with only this time, or to indicate in the configuration that by this time a HO needs to be executed. The use case is that network is assumed to have configured CHO towards the cells that are going to take over the same.
Q5.1) Do companies see beneficial that UE is assumed to be configured with information when serving cell is going to stop serving the area? 
	Company
	Yes/No
	Comments (if any)

	Ericsson
	Yes
	For conditional HO where network may not after configuration control when UE performs the HO it is beneficial for the network to give early a HO command, CHO, that network knows that by this time or at this time UE performs the HO to the upcoming cell.
Use case example: Earth fixed NTN cell has appeard to serve area and has UEs connected to it. Network may configure UEs with CHO where some candidate target cells are real neighbor cells where UE may move to due to UE’s own mobility. These CHO configurations may even be without any time event. One candidate target cell is with CHO with potentially information about when that target cell becomes available and information when serving cell will disappear(or when serving cell wants that UE to make HO to the replacing cell). This option is like timed regular HO where network just decides HO for a UE but now it can be timed in advance(and different UEs may be timed differently to spread the load), hence it use be the CHO structure. 



	Nokia
	In some cases
	The discussion on that (in another thread) is not yet concluded and so far, based on the feedback collected before RAN2#113, slight majority was assuming such information is not needed.

If A4 is considered for NTN CHO then serving cell’s availability may not be of utmost importance, but rather the timer should say when the new/CHO candidate cell is expected to be available.
The information about when serving cell is going to stop serving the area could be more doable in Earth-fixed deployments. And anyway, it is likely not a part of this discussion (i.e. not a part of CHO config, but could be included in SI or ephemeris).

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 5.2
Second question is related to whether UE is assumed to be configured with information when candidate target cell is going to start and or stop serving the area. This may be given in the CHO/HO configuration and it can be discussed further if and how this information translates into rules if and when CHO is executed. This information might also serve assisting information in case UE is moving and e.g. considering two target candidate serving cells where one of them is about to leave soon.
Q5.2) Do companies see beneficial that UE is assumed to be configured with information when candidate target cell is going to start and/or stop serving the area?

	Company
	Yes/No
	Comments (if any)

	Ericsson
	Yes
	Especially information on when a cellcandidate target cell will start serving the area is useful. Optionally it could also have information when a given target cell is going to stop serving that area as that can also be used at UE when selecting target, e.g. in case UE itself is moving.

	Nokia
	Yes
	That should be the primary focus of the timer-related CHO discussion.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 5.3
The next set of questions are related to how time trigger should be understood in CHO configuration and what options should be supported.
Q5.3) Should it be possible to configure UE with time(see Q5.4, Q5.5 for details) which is per serving cell and upon which UE makes HO? That is, the time is per “RRCReconfig->conditionalReconfig”. If yes, should the specification support option that this be configured without RSRP/Q related event? (That is, specification is not restricted to mandate related RSRP/Q event) 
	Company
	Yes/No
	Comments (reasoning if limitation is suggested)

	Ericsson
	Yes to both
	For the below use case it is needed and it is needed to be able to configure it without RSRP/RSRQ event. This is for UEs conneting, e.g. from idle mode, to a cell that wants to make timed HO without waiting RSRP/RSRQ event to be fulfilled, possible for replacing cell case. 
Use case example copied from above: Earth fixed NTN cell has appeard to serve area and has UEs connected to it. Network may configure UEs with CHO where some candidate target cells are real neighbor cells where UE may move to due to UE’s own mobility. These CHO configurations may even be without any time event. One candidate target cell is with CHO with potentially information about when that target cell becomes available and information when serving cell will disappear(or when serving cell wants that UE to make HO to the replacing cell). This option is like timed regular HO where network just decides HO for a UE but now it can be timed in advance(and different UEs may be timed differently to spread the load), hence it use be the CHO structure.


	Nokia
	No
	The RSRP/RSRQ event should be also met before the UE executes any CHO configuration associated with a timer.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Q5.4) If yes to Q5.3, should the “time” be starting time, expiry time, time range or depending on configuration? 
	Company
	Comments 

	Ericsson
	Any combination that does the trick. For example it could expiry time and the network would ensure there is then at least one candidate target that does not have conflicting trigger conditions.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Q5.5) When configured with RSRP/RSRQ event, CHO triggers, when start time and RSRP/Q event fulfils, or only after expiry time and RSRO/Q event fulfils?
	Company
	Comments 

	Ericsson
	When this time is per serving cell the more natural is expiry time although it seems better to allow CHO when RSRP/Q fullfills even that would be earlier than expiry time and latest at expiry time.

	Nokia
	In principle the condition associated with the target needs to be fulfilled. It may not be optimal to wait until the last moment, i.e. when source cell expires. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Q5.6) Should it be possible to configure UE with time(see Q5.7, Q5.8 for details) which is per candidate target cell and upon which UE makes HO? That is, the time is per “RRCReconfig->conditionalReconfig->CondReconfigID”. If yes, should the specification support option that this be configured without RSRP/Q related event? (That is, specification is not restricted to mandate related RSRP/Q event)
	Company
	Yes/No
	Comments (reasoning if limitation is suggested)

	Ericsson
	depends
	Here the need to configure without RSRP/Q is less important. It will depend how these candidate target cell times are going to be defined.

	Nokia
	No
	The timing per candidate cell is OK, but jointly with the RSRP/RSRQ based condition (e.g. A3, A4).

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Q5.7) If yes to Q5.6, should the “time” be starting time, expiry time, time range or depending on configuration? 
	Company
	Comments 

	Ericsson
	It could be at least start time that tells when the candidate target cell becomes available as well as potentially end time after which UE should not choose this candidate target.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Q5.8) When configured with RSRP/RSRQ event, CHO triggers when start time and RSRP/Q event fulfils, only after expiry time of RSRO/Q event fulfils?
	Company
	Comments 

	Ericsson
	Start time that tells when RSRP/RSRQ event can trigger to this candidate cell and end time after which it cannot trigger to that candidate target.

	Nokia
	It shall trigger when the timing condition associated with the target cell is met and when the RSRP/Q event is fulfilled.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


6 Discussion for location trigger definition
For the location based event, it should be discussed how the location is defined and how it is used together with other events. For the location trigger definition, the following options were identified:

· a: The distance between UE and the satellite, serving or to candidate target(which may be the same for a bunch of cells).
· b: The distance between UE and the cell center of a serving cell. Defines circle around serving cell.
· c: The distance between UE and the cell center of a candidate target cell. Defines circle around target candidate cell.
· d: The distance difference between “UE and center of serving cell” and “UE and center of candidate target cell”. Defines hexagonal cell areas
· e: Configure a geographical area scope referring to the coverage of the candidate target cell.
· f: please describe  
Q6.1) Please provide preference a-f, or whether a combination should be supported?
	Company
	Comments 

	Ericsson
	B, c, or d

	Nokia
	None of these. We actually do not think location-based trigger is needed, especially if we have radio measurements + time(r).

In particular, we do not think option a) is a feasible solution. It seems complex and risky to implement UE’s and satellite’s position coordination and rely on such metric to trigger the events. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Q6.2) Is UE assumed to receive all location based information of the CHO trigger in the CHO configuration or is it assumed UE is provided with part of the info in e.g. ephemeris?
	Company
	Comments 

	ericsson
	Serving cell reference point can be assumed to be elsewhere in the RRC configuration. Distance to that and distance to candidate target and reference location to candidate target(which can be given as distance to serving reference point) should be in CHO event configuration.

	Nokia
	Hard to imagine the UE is provided with exact geographical coordinates linked to each CHO candidate cell.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Q6.3) When configuring the location based CHO event together with RSRP/Q based event, should both, or(that is AND functionality) all configured events be fulfilled per CondReconfigId (candidate target cell) or if “one of” (that is OR functionality configured events fullfill then UE executes CHO?   
	Company
	Supported functionality
AND, OR, or both


	Comments 

	Ericsson
	both
	Different deployments may have different needs. E.g. whether UE is near country boarder or not.

	Nokia
	AND
	If location-based is to be introduced, then it needs to be fulfilled jointly with the radio measurement based event.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Q6.4) Should the specification support option that the location trigger and time based trigger can be configured per UE and/or per candidate target cell? 
	Company
	Yes/No
	Comments 

	Ericsson
	Not clear
	If there becomes use case for such combination

	Nokia
	Not clear (but it relates to the way the question is formulated;)
	The question is whether a single CHO candidate can have simultaneously time and location based events for a single CHO candidate cell? If that is the case, then we do not think that should be allowed without radio measurement based condition.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Q6.5) Should the specification support option that the location trigger is configured without RSRP/Q related event, or without another event? (That is, specification is not restricted)
	Company
	Yes/No
	Comments (reasoning if limitation is suggested)

	Ericsson
	yes
	

	Nokia
	No
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


7 Other
In, R2-2100744
it is proposed that UE does not discard the CHO commands provided by source even after the CHO.

Q7.1) Should the UE discard or not the CHO commands after HO?
	Company
	Yes/No
	Comments 

	Ericsson
	yes
	If UE keeps source cell CHO configuration it may become relatively messy what is the UE’s configuration after few HO events. Target cell may configure the same CHO events. One could discuss if UE should keep some measurement or event filtering in case same candidate target cells are configured

	Nokia
	No
	In the baseline CHO those configurations are discarded. However, for NTN the circumstances are different, the next candidate cell could be predicted with high certainty, and the UE may be provided in advance with configurations for subsequent CHO candidates. Thus, we should consider keeping some preparations even after first successful CHO execution. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


8Conclusion: 

9 Reference

CHO

R2-2100346
Connected mode aspects for NTN
Ericsson
discussion

· P1~P10 discussed in offline 106
R2-2101197
Discussion on time(r) and location CHO triggering event configuration in NTN
ZTE corporation, Sanechips
discussion
Rel-17
NR_NTN_solutions-Core

· Discussed in offline 106
R2-2101708
Discussion on CHO in NTN
Huawei, HiSilicon
discussion
Rel-17
NR_NTN_solutions-Core

· Discussed in offline 106
R2-2100383
Location based measurement event and location based CHO execution condition for NTN
Intel Corporation
discussion
Rel-17
NR_NTN_solutions-Core

· Discussed in offline 106
R2-2100744
Configuration and execution of CHO
Qualcomm Incorporated
discussion
Rel-17
NR_NTN_solutions-Core
R2-2009455
· Discussed in offline 106
R2-2101129
CHO in NTN system
Lenovo, Motorola Mobility
discussion
Rel-17

· Discussed in offline 106


