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Introduction
In RAN#90e meeting, a Rel-17 work item for support of reduced capability NR devices was approved and the WID was further updated in RAN#92e [1]. Two key objectives of the work-item are to provide support for 1 Rx UEs and UE bandwidth reduction.
We provided the simulation results for cell detection and SSB index identification in [2] and presented our views on the impact of 1Rx on cell detection and PBCH detection periods. Based on the simulation results, we provide our views on the mobility requirements for 1Rx UEs in this contribution.
We will also discuss some issues related to Redcap specific initial BWPs which were introduced to support reduced BW operation.
Handover delay
Based on our simulation results presented in [2], we need two additional samples for cell detection. We therefore propose to increase the handover delay by 2 samples.
Observation 1: For cell detection, 2 additional SSB samples are needed for 1 Rx UEs 
Proposal 1: For Handover delay requirements, specify Tsearch as:
· If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 3*Trs ms. 
· If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 5* Trs ms

Handover with Redcap specific initial BWP
A RedCap UE may be configured with an additional Redcap specific initial BWPs for random access procedures. Such BWPs may not be configured with CD-SSBs. This means that the CD-SSB would be configured in the non-RedCap specific initial BWP, while the ROs will be configured in Redcap specific BWPs. 
In this case, during handover procedure, the UE would first perform search and measurements on the non-Redcap specific initial BWP (which contains the CD-SSB) and then performs a BWP switch to Redcap specific BWP (which contains the ROs) to transmit RACH. So an additional BWP switching delay is needed as compared to R15/16 requirements to handle this scenario. 
Observation 2: A Redcap UE needs to perform a BWP switch from non-Redcap specific initial BWP (which contains CD-SSBs) to Redcap-specific initial BWP (which contains ROs) to transmit RACH when the Redcap-specific initial BWP is configured for RA only.
Proposal 2: When the Redcap specific initial DL BWP is configured for RA only, and there is no SSB available in the redcap specific initial BWP, define the interruption time as
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· Where, TBWP-switching-delay is the BWP switching delay
Note: The same extension (TBWP-switching-delay) will apply to RRC re-establishment delay and RRC connection release with re-direction delay as well
HD-FDD impact
In the last RAN4 meeting it was agreed that [3]:
The UE shall meet HO requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu

Here, the term “available at the UE” is not very clear and needs some clarification. The SSB may be available at the UE, but if it collides with the UL transmission can it still be considered as available? We think “available at the UE in the DL slot/symbol” makes more sense to avoid any ambiguity.
Observation 3: The term “available at the UE” is not very clear and may cause some ambiguity.
Proposal 3: The UE shall meet HO requirements provided the following is met:
· SSB is available in the downlink slot/symbols at the UE once every SMTC period during Tsearch.
· One SSB is available in the downlink slot/symbols during T∆
· One SSB is available in the downlink slot/symbols and does not overlap with corresponding RACH occasion during Tiu

Conclusion
Observation 1: For cell detection, 2 additional SSB samples are needed for 1 Rx UEs 
Proposal 1: For Handover delay requirements, specify Tsearch as:
· If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 3*Trs ms. 
· If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 5* Trs ms

Observation 2: A Redcap UE needs to perform a BWP switch from non-Redcap specific initial BWP (which contains CD-SSBs) to Redcap-specific initial BWP (which contains ROs) to transmit RACH when the Redcap-specific initial BWP is configured for RA only.
Proposal 2: When the Redcap specific initial DL BWP is configured for RA only, and there is no SSB available in the redcap specific initial BWP, define the interruption time as
· Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TBWP-switching-delay ms
· Where, TBWP-switching-delay is the BWP switching delay 
Note: The same extension (TBWP-switching-delay) will apply to RRC re-establishment delay and RRC connection release with re-direction delay as well
Observation 3: The term “available at the UE” is not very clear and may cause some ambiguity.
Proposal 3: The UE shall meet HO requirements provided the following is met:
· SSB is available in the downlink slot/symbols at the UE once every SMTC period during Tsearch.
· One SSB is available in the downlink slot/symbols during T∆
· One SSB is available in the downlink slot/symbols and does not overlap with corresponding RACH occasion during Tiu

References
[1] RP-211574, “Revised WID on support of reduced capability NR devices”, Ericsson, RAN#92e
[2] R4-2119561, “UE complexity reduction impact on measurement procedures”, Qualcomm, RAN4#101e
[3] R4-2206950, “WF on RedCap RRM requirements”, Ericsson, RAN4#102e

8

4


 


 


1


 


3GPP TSG


-


RAN WG4 Meeting #


10


3


-


e


 


R4


-


2210220


 


Electronic Meeting, 


May 09 


–


 


May 20


, 202


2


 


 


 


Agenda item:


 


9


.


19


.3


.


1.


2


 


Source: 


 


Qualcomm Incorporated


 


T


itle:


 


 


Mobility requirements for RedCap UEs


 


Document for:


 


Discussion


 


1.


 


Introduction


 


In RAN#90e meeting, a Rel


-


17 work item for support of reduced capability NR devices was approved and the WID 


was 


further 


updated in RAN#9


2


e [


1


]. 


Two


 


key objectives of the work


-


item 


are


 


to provide support for 


1 Rx 


UE


s


 


and 


UE bandwidth reduction


.


 


We provided


 


the simulation results for 


cell detection a


nd SSB index identification


 


in 


[


2


] and presented our views 


on 


the impact of 1Rx on cell detection and PBCH detection periods


.


 


Based on the simulation results,


 


we 


provide our views 


on 


the mobility 


requirements


 


for 1Rx UEs


 


in this contribution.


 


We will 


also discuss some issues related to 


Redcap specific initial BWP


s which were introduced to support reduced 


BW operation.


 


2.


 


Handover delay


 


Based on our simulation results presented in 


[


2


]


, we need two 


additional samples


 


for cell detection. We therefor


e


 


propose to increase the handover delay by 2 samples.


 


Observation 


1


:


 


For cell detection, 


2 additional 


SSB 


samples are needed for 1 Rx UEs


 


 


Proposal


 


1


:


 


For Handover delay requirements, 


specify T


search 


as:


 


·


 


I


f the target cell is an unknown intra


-


frequency cell and the target cell Es/Iot


=


-


2 dB, then T


search


 


= 3*T


rs


 


ms. 


 


·


 


If the target cell is an unknown inter


-


frequency cell and the target cell Es/Iot


=


-


2 dB, then T


search


 


= 5* T


rs


 


ms


 


 


3.


 


Handover with


 


Redcap 


specific initial BWP


 


A 


RedCap 


UE may be configured with an additional Redcap 


specific initial BWPs 


for 


random access procedures. 


Such 


BWPs may not be configured with CD


-


SSBs. This means that the CD


-


SSB would be configured 


in the non


-


RedCap 


specific


 


initial


 


BWP, while the ROs will be configured in Redcap specific BWPs.


 


 


In this case, during handover


 


procedure


, the UE would first perform 


search and measurements on the non


-


Redcap 


specific 


initial BWP (which contains the CD


-


SSB) and then 


performs a BWP switch to Redcap specific BWP (which 


contains the ROs) 


to transmit RACH. 


So an additional BWP switching delay is needed as compared to R15/16 


requirements to handle this scenario.


 


 


Observation


 


2: 


A Red


c


ap UE needs to perform a BWP switch from non


-


Redcap specific


 


initial


 


BWP


 


(which 


contains CD


-


SSBs) to Redcap


-


specific 


initial 


BWP (which contains ROs)


 


to transmit RACH when the Redcap


-


specific initial BWP is configured for RA


 


only.


 


Proposal 2: 


Whe


n the Redcap specific initial DL BWP is configured for RA only, and there is no SSB available 


in the redcap specific initial BWP, define the interruption time as


 




   

1 

3GPP TSG - RAN WG4 Meeting # 10 3 - e   R4 - 2210220   Electronic Meeting,  May 09  –   May 20 , 202 2       Agenda item:   9 . 19 .3 . 1. 2   Source:    Qualcomm Incorporated   T itle:     Mobility requirements for RedCap UEs   Document for:   Discussion   1.   Introduction   In RAN#90e meeting, a Rel - 17 work item for support of reduced capability NR devices was approved and the WID  was  further  updated in RAN#9 2 e [ 1 ].  Two   key objectives of the work - item  are   to provide support for  1 Rx  UE s   and  UE bandwidth reduction .   We provided   the simulation results for  cell detection a nd SSB index identification   in  [ 2 ] and presented our views  on  the impact of 1Rx on cell detection and PBCH detection periods .   Based on the simulation results,   we  provide our views  on  the mobility  requirements   for 1Rx UEs   in this contribution.   We will  also discuss some issues related to  Redcap specific initial BWP s which were introduced to support reduced  BW operation.   2.   Handover delay   Based on our simulation results presented in  [ 2 ] , we need two  additional samples   for cell detection. We therefor e   propose to increase the handover delay by 2 samples.   Observation  1 :   For cell detection,  2 additional  SSB  samples are needed for 1 Rx UEs     Proposal   1 :   For Handover delay requirements,  specify T search  as:      I f the target cell is an unknown intra - frequency cell and the target cell Es/Iot = - 2 dB, then T search   = 3*T rs   ms.       If the target cell is an unknown inter - frequency cell and the target cell Es/Iot = - 2 dB, then T search   = 5* T rs   ms     3.   Handover with   Redcap  specific initial BWP   A  RedCap  UE may be configured with an additional Redcap  specific initial BWPs  for  random access procedures.  Such  BWPs may not be configured with CD - SSBs. This means that the CD - SSB would be configured  in the non - RedCap  specific   initial   BWP, while the ROs will be configured in Redcap specific BWPs.     In this case, during handover   procedure , the UE would first perform  search and measurements on the non - Redcap  specific  initial BWP (which contains the CD - SSB) and then  performs a BWP switch to Redcap specific BWP (which  contains the ROs)  to transmit RACH.  So an additional BWP switching delay is needed as compared to R15/16  requirements to handle this scenario.     Observation   2:  A Red c ap UE needs to perform a BWP switch from non - Redcap specific   initial   BWP   (which  contains CD - SSBs) to Redcap - specific  initial  BWP (which contains ROs)   to transmit RACH when the Redcap - specific initial BWP is configured for RA   only.   Proposal 2:  Whe n the Redcap specific initial DL BWP is configured for RA only, and there is no SSB available  in the redcap specific initial BWP, define the interruption time as  

