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Introduction
In this paper, we share our view on the scenario scopes of SSBless Scell at inter-band CA for FR1.
Discussion
	WID : Network energy savings for NR
Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]


<Scope discussion>
From our understanding, RAN4 shall discuss the scope of this WI. Due to different radio characteristic between inter-band, RAN4 first study what scenario is practical in terms of band combination where the combination reference cell with SSB and SSBless Scell. If RAN4 only consider close frequency distance between reference cell, the inter-band CA scenario may be considered as virtual intra-band CA scenario. If RAN4 considers a general inter-band CA, different conditions and solutions should be studied.
· Observation: SSBless Scell with intra-band CA is defined with limited conditions such as contiguous intra-band CA for same gNB beam assumption between serving cell and SSBless Scell. However, the beam is not always strongly correlated for inter-band CA depends on the frequency distance between the reference cell and the SSBless Scell. 

· Proposal 1: RAN4 shall study and define the scope of SSBless inter-band CA scenario. The scenario can be categorized as followings:
Scenario 1) Strong correlated gNB beam is applied for SSBless Scell where small frequency distance between reference cell and the SSBless Scell is considered. 
Scenario 2) Weak correlated gNB beam is applied for SSBless SCell where general inter-band CA is considered. 

· Proposal 2: RAN4 shall consider PCell first as the reference cell transmitting SSB. FFS: another Scell can be used as the reference cell. 

<Requirements for SSBless Cell inter-band CA>
From our understanding, SSbless Scell with contiguous intra-band CA can be used as the starting point to define the requirements of inter-band CA SSBless SCell. Regardless of correlation between reference cell and SSBless Scell gNB beam, TRS shall be available on the SSBless Scell for synchronization and tracking purpose. However, the detail requirements can be discussed after RAN4 define the scope of the WI as different applicability conditions and solutions for AGC/synchronization can be required depending on the scenario. 
· Observation: Similar to SSBless Scell with intra-band CA condition, TRS can be used for synchronization purpose on SSBless Scell regardless of gNB beam correlation between reference cell and SSBless SCell.
· Observation: Depending on the correlation of gNB beam between inter-band, different applicability conditions and solutions for AGC/synchronization are considered.
· Proposal 3: Periodic TRS shall be available on the SSBless Scell with inter-band CA.
FFS : how to achieve initial AGC/synchronization for the SSBless Scell for each scenario. 
Conclusions
· Observation: SSBless Scell with intra-band CA is defined with limited conditions such as contiguous intra-band CA for same gNB beam assumption between serving cell and SSBless Scell. However, the beam is not always strongly correlated for inter-band CA depends on the frequency distance between the reference cell and the SSBless Scell. 

· Proposal 1: RAN4 shall study and define the scope of SSBless inter-band CA scenario. The scenario can be categorized as followings:
Scenario 1) Strong correlated gNB beam is applied for SSBless Scell where small frequency distance between reference cell and the SSBless Scell is considered. 
Scenario 2) Weak correlated gNB beam is applied for SSBless SCell where general inter-band CA is considered. 
· Proposal 2: RAN4 shall consider PCell first as the reference cell transmitting SSB. FFS: another Scell can be used as the reference cell. 
· Observation: Similar to SSBless Scell with intra-band CA condition, TRS can be used for synchronization purpose on SSBless Scell. 
· Observation: Depending on the correlation of gNB beam between inter-band, different applicability conditions and solutions for AGC/synchronization are considered.
· Proposal 3: Periodic TRS shall be available on the SSBless Scell with inter-band CA.
FFS: how to achieve initial AGC/synchronization for the SSBless Scell at each scenario. 


References
[1] RP-223540, New WID: Network energy savings for NR, Huawei, RAN #98-e.

1


3


