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1.	Introduction
In this contribution, we provide our views on the following aspects.
· HO between TN and NTN
· Target Cell’s Ephemeris information
· L1/L3 Mobility requirements for Intra- and Inter-Satellite Scenarios
2. 	Discussion
· HO between TN and NTN
Summary of RAN2 agreements with respect to Conditional HO
· RAN2#112-e, 2th – 13th November 2020, e-meeting
· 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.
· 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.
· RAN2#113-e, 25th January – 5th February 2021, e-meeting
· Support A4 event for NTN CHO. FFS whether other triggers need to be combined with this.
· Timing information in CHO execution triggering for NTN describes the time after which the UE is allowed to execute CHO to the candidate target cell.
· The location in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or the target cell). FFS what the reference location of the cell is (e.g. cell center or other) and how this is provided to the UE.
· RAN2#114-e, 19th May – 27th May 2021, e-meeting
· The reference location for the event description is defined as cell center.
· For CHO, joint configuration of location and RSRP as well as time and RSRP triggers are supported.
· CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.
· Same CHO trigger conditions and RRM events can be used within NTN and NTN-TN mobility provided these are supported by the UE. NTN-TN means both “from NTN to TN (hand-in)” and “from NTN to TN (hand-in) and from TN to NTN (hand-out)". FFS for enhancements.

As per RAN2 agreement, CHO between TN and NTN will be supported by specification in RRC Connected mode. However, considering the following aspects, there can be a large interruption duration that will lead to service disconnection during the handover procedure.
· Timing gap between reference signals for L3 from TN and NTN cells may change over time
· UE may need additional time margin to read/obtain the absolute and relative timing information from the target cell
· There can be a large signalling delay between TN and NTN cells/GWs in fetching required information
Observation 1: Even though CHO between NTN and TN will be supported by RAN2 specification, there can be multiple interruptions to serving and/or target cell and the length of each interruption can be nontrivial, hence hard to expect seamless HO from TN/NTN to NTN/TN.

As there can be nontrivial traffic interruption and delay and it is not expected to be prevalent in real deployment scenarios and use case, we would like to deprioritize mobility between TN and NTN for RRC Connected mode UEs for now.
Proposal 1: RAN4 to deprioritize a requirement development between TN and NTN for RRC Connected mode UE unless its usefulness in terms of, e.g. latency, seamlessness, etc, is justified.

The newly introduced “Time- or Timer-based” and “Location-based” CHOs will be essential features at least for non-GEO satellite based NTN services, and they may suit different deployment scenarios.
Observation 2-1: The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario.
Observation 2-2: Time- or Timer-based CHO in combination with the existing R16 CHO can be supported for both earth-moving and -fixed cell scenarios.
Observation 2-3: Location-based CHO in combination with the existing R16 CHO can be supported for both earth-moving and -fixed cell scenarios.
Observation 2-4: A joint configuration of “location and RSRP” as well as “time and RSRP” triggers are supported for CHO.
Proposal 2: For the newly introduced CHO in NTN, RAN4 to define corresponding requirements in terms of latency and interruption as follows:
· Time- or Timer-based CHO in combination with the existing CHO for earth-fixed cell scenario when time and RSRP are jointly configured.
· Location-based CHO in combination with the existing CHO for earth-moving cell scenario when location and RSRP are jointly configured.

· Target Cell’s Ephemeris information
In NTN, UE should be able to apply TA pre-compensation for all UL transmissions including Msg1 which requires the ephemeris information of the target cell.
Observation 3: For PRACH transmission towards a target cell, UE requires the target cell’s ephemeris information.

In order to minimize HO latency and interruption impacts, RAN4 requirement should be developed assuming the target cell’s satellite ephemeris information shall be always provided to UE form serving cell and it shall remain valid until the HO is complete.
Proposal 3: It should be assumed that target cell’s valid satellite ephemeris information will be always provided to UE from serving cell such that UE can derive TA towards the target cell. Otherwise, additional delay and interruption caused by reading the information from the target cell shall be allowed.

· L1/L3 Mobility requirements for Intra- and Inter-Satellite Scenarios
Summary of RAN1 agreements with respect to Beam and BWP based Intra-satellite Mobility
· RAN1#104-e, 25th January – 5th February 2021, e-meeting
· Conclusion: Discuss whether or not at least following issues are valid and decide whether or not enhancements are needed in addition to current NR specification for supporting NTN beam management:
· Issue 1: NR BWP is not directly associated with a beam. Thus, when using TCI to change beam from beam 1 to beam 2, it does not trigger NR BWP switching. However, in NTN FRF>1 case, beam switching may result in a BWP switching.
· Issue 2: NR BWP switching in UL and DL are not jointly triggered for FDD. However, in NTN FRF>1 FDD scenario, beam switching may result in a BWP switching in both DL and UL.
· Issue 3: NR dynamic BWP switching requires data scheduling. While in NTN FRF>1 scenario, we may need a fast BWP switching triggering without data scheduling.
· Issue 4: NR BWP switching does not require re-synchronization. However, in NTN FRF>1 scenario, when a satellite beam switching is triggered, UE may need to perform re-synchronization in the switched BWP. 
· Issue 5: Since satellite beam switching can be frequent and often highly predictable, mechanisms of configured BWP switching (can be a sequence of BWPs) may be preferred but current NR does not allow it.
· Issue 6: How to deal with BWP switching triggered by bwpInactivityTimer, RA procedure, or simply a need to increase throughput instead of for beam-level mobility.
· Issue 7: NR BWP switching/beam switching is done with UE specific signalling due to UE movement’s. However, in NTN scenario, a satellite BWP/beam switching is common for set of UEs, we may need to a common BWP/beam switching mechanism to save the signalling overhead.

· RAN1#105-e, 10th May – 27th May 2021, e-meeting
Agreement:
Same beam layout in BWP#0 and BWP#x (Option 1) and hierarchical beam for BWP#0 (Option 2) should be supported by the specifications for NR-NTN.
· FFS: Whether any specification changes are needed specifically to support this functionality

As can be read from RAN1 conclusion and agreement above, in NTN where FRF will likely be larger than 1, intra-satellite mobility can be based on L1 BWP switching, i.e. the same cell ID, which can reduce mobility latency.
Observation 4: Inter-cell mobility within the same satellite can be seen as BWP switching as per RAN1 agreement on beam layout for BWP#0 and BWP#X.

For those UEs meeting HO requirements between inter-satellite cells, it is expected they can easily meet intra-satellite HO requirement. And if needed and introduced by RAN2, RAN4 can further discuss whether and how to define BWP switching based intra-satellite L1 mobility.
Proposal 4: RAN4 to develop L3 based UE mobility requirements for inter-satellite scenario. L1 and/or L3 based UE mobility requirements for intra-satellite can be discussed and defined later, if needed, depending on the further progress in RAN1/2.
3.	Conclusion
Observations and Proposals are summarized below:
· HO between TN and NTN
Observation 1: Even though CHO between NTN and TN will be supported by RAN2 specification, there can be multiple interruptions to serving and/or target cell and the length of each interruption can be nontrivial, hence hard to expect seamless HO from TN/NTN to NTN/TN.
Proposal 1: RAN4 to deprioritize a requirement development between TN and NTN for RRC Connected mode UE unless its usefulness in terms of, e.g. latency, seamlessness, etc, is justified.

Observation 2-1: The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario.
Observation 2-2: Time- or Timer-based CHO in combination with the existing R16 CHO can be supported for both earth-moving and -fixed cell scenarios.
Observation 2-3: Location-based CHO in combination with the existing R16 CHO can be supported for both earth-moving and -fixed cell scenarios.
Observation 2-4: A joint configuration of “location and RSRP” as well as “time and RSRP” triggers are supported for CHO.
Proposal 2: For the newly introduced CHO in NTN, RAN4 to define corresponding requirements in terms of latency and interruption as follows:
· Time- or Timer-based CHO in combination with the existing CHO for earth-fixed cell scenario when time and RSRP are jointly configured.
· Location-based CHO in combination with the existing CHO for earth-moving cell scenario when location and RSRP are jointly configured.

· Target Cell’s Ephemeris information
Observation 3: For PRACH transmission towards a target cell, UE requires the target cell’s ephemeris information.
Proposal 3: It should be assumed that target cell’s valid satellite ephemeris information will be always provided to UE from serving cell such that UE can derive TA towards the target cell. Otherwise, additional delay and interruption caused by reading the information from the target cell shall be allowed.

· L1/L3 Mobility requirements for Intra- and Inter-Satellite Scenarios
Observation 4: Inter-cell mobility within the same satellite can be seen as BWP switching as per RAN1 agreement on beam layout for BWP#0 and BWP#X.
Proposal 4: RAN4 to develop L3 based UE mobility requirements for inter-satellite scenario. L1 and/or L3 based UE mobility requirements for intra-satellite can be discussed and defined later, if needed, depending on the further progress in RAN1/2.



3GPP TSG


-


RAN WG4 Meeting #


 


100


-


e


 


R4


-


2112708


 


Electronic Meeting, August 16


-


27, 2021


 


Agenda Item:


 


9.1


3


.


5


.


3


 


Source: 


 


 


Qualcomm Incorporated


 


Title: 


 


 


 


Mobility requirements


 


Document for:


 


Discussion


 


1.


 


Introduction


 


I


n this 


contribution


, 


we provide our views 


on the following aspects


.


 


·


 


HO between TN and NTN


 


·


 


Target Cell’s Ephemeris information


 


·


 


L1/L3 Mobility requirements for Intra


-


 


and Inter


-


Satellite Scenarios


 


2. 


 


Discussion


 


·


 


HO between TN and NTN


 


Summary of RAN2 agreements with respect to 


Conditional HO


 


•


 


RAN2#112


-


e, 2


th


 


–


 


13


th


 


November 2020, e


-


meeting


 


·


 


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.


 


·


 


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.


 


•


 


RAN2#1


13


-


e, 


25


th


 


January 


–


 


5


th


 


February 2021


, e


-


meeting


 


·


 


Support 


A4 event for NTN CHO


. FFS whether other triggers need to be combined with this.


 


·


 


Timing information in CHO execution triggering


 


for NTN describes 


the time after which the UE 


is allowed to 


execute CHO


 


to the candidate target cell.


 


·


 


The location in location


-


based CHO execution triggering


 


for NTN describes 


the distance between 


the UE and the reference location of the cell


 


(serving cell or the target cell). FFS what the reference 


location of the cell is (e


.g. cell center or other) and how this is provided to the UE.


 


•


 


RAN2#114


-


e, 19th May 


–


 


27th May 2021, e


-


meeting


 


·


 


The reference location


 


for the event description is defined as


 


cell center


.


 


·


 


For CHO, 


joint configuration


 


of location and RSRP as well as time and RSRP triggers are supported.


 


·


 


CHO time trigger event


 


is defined as 


time duration 


[t1, t2]


 


associated for each CHO candidate cell. 


The UE shall 


execute CHO 


to that candidate cell during the time duration, if all othe


r configured CHO 


execution conditions will apply and there is only one triggered candidate cell.


 


·


 


Same CHO trigger conditions and RRM events


 


can be used 


within NTN


 


and 


NTN


-


TN mobility


 


provided these are supported by the UE. NTN


-


TN means both “from NTN to TN


 


(hand


-


in)” and “from 


NTN to TN (hand


-


in) and from TN to NTN (hand


-


out)". FFS for enhancements.


 


 




3GPP TSG - RAN WG4 Meeting #   100 - e   R4 - 2112708   Electronic Meeting, August 16 - 27, 2021   Agenda Item:   9.1 3 . 5 . 3   Source:      Qualcomm Incorporated   Title:        Mobility requirements   Document for:   Discussion   1.   Introduction   I n this  contribution ,  we provide our views  on the following aspects .      HO between TN and NTN      Target Cell’s Ephemeris information      L1/L3 Mobility requirements for Intra -   and Inter - Satellite Scenarios   2.    Discussion      HO between TN and NTN   Summary of RAN2 agreements with respect to  Conditional HO   •   RAN2#112 - e, 2 th   –   13 th   November 2020, e - meeting      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.      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.   •   RAN2#1 13 - e,  25 th   January  –   5 th   February 2021 , e - meeting      Support  A4 event for NTN CHO . FFS whether other triggers need to be combined with this.      Timing information in CHO execution triggering   for NTN describes  the time after which the UE  is allowed to  execute CHO   to the candidate target cell.      The location in location - based CHO execution triggering   for NTN describes  the distance between  the UE and the reference location of the cell   (serving cell or the target cell). FFS what the reference  location of the cell is (e .g. cell center or other) and how this is provided to the UE.   •   RAN2#114 - e, 19th May  –   27th May 2021, e - meeting      The reference location   for the event description is defined as   cell center .      For CHO,  joint configuration   of location and RSRP as well as time and RSRP triggers are supported.      CHO time trigger event   is defined as  time duration  [t1, t2]   associated for each CHO candidate cell.  The UE shall  execute CHO  to that candidate cell during the time duration, if all othe r configured CHO  execution conditions will apply and there is only one triggered candidate cell.      Same CHO trigger conditions and RRM events   can be used  within NTN   and  NTN - TN mobility   provided these are supported by the UE. NTN - TN means both “from NTN to TN   (hand - in)” and “from  NTN to TN (hand - in) and from TN to NTN (hand - out)". FFS for enhancements.    

