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Introduction
[bookmark: _Ref178064866]In this document, we discuss remaining aspects of inter-band CA with unaligned frame boundary.
Discussion

The following agreements and working assumption were made in RAN1#98bis and email discussion ([98b-NR-25])

[image: ]

Working assumption:
· Confirm Alt 1 as the slot granularity for offset indication 
· Single value representing slot offset with slot granularity is indicated by RRC parameter  for a given Scell
· For slot offset N, the beginning of slot #0 of the CC with lower SCS (or PCell/PScell for equal SCS) coincides with slot #(qN mod M) of the CC with higher SCS (or SCell for equal SCS) 
· Where 
· [bookmark: _Hlk24113995]q = -1, if SCS of PCell/PScell is smaller than or equal to SCS of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC with higher SCS
· Note: Other simple description is not precluded as long as it is aligned with above principle.

Firstly, we note that the value of q needs some clarification. When the PCell/PScell and Scell has BWPs with different numerologies as in following example:
· PCell has two BWPs  - one with 15 KHz SCS and another with 30 kHz SCS
· SCell has two BWPs  - both with 30 KHz SCS 

According to the agreements, the slot granularity is defined wrt 30 kHz for the above example. However, in definition of q, the meaning of SCS in “if SCS of PCell/PScell is smaller than or equal to SCS of SCell” is not clear e.g. which BWP is to be used in the above example. This needs to be clarified further, e.g., by adding that the SCS in comparison are the “lowest SCS among the SCS of all DL/UL BWPs for the CC”. 
The WA states the beginning of slot#0 (of …..) coincides with slot #(qN mod M) of (….). It does not say clearly that the ‘coincides’ is with the beginning of the slot #(qN mod M). This aspect should also be clarified. 
Observation 1 : Following updates (in red) need to be clarified (or added) for the WA made in the email discussion [98b-NR-25]
· For slot offset N, the beginning of slot #0 of the CC with lower SCS (or PCell/PScell for equal SCS) coincides with the beginning of slot #(qN mod M) of the CC with higher SCS (or SCell for equal SCS) 
· q = -1, if lowest SCS of PCell/PScell is smaller than or equal to lowest SCS of SCell

The scheduling timing is defined in 38.214 for K0 and K2 (i.e. PDCCH to PDSCH and PDCCH to PUSCH scheduling) and the scheduling timing is in 38.213 for HARQ feedback timing. For both cases, the same design can be reused as NW scheduler can suitably handle UEs configured with the slot offset. No additional changes are made to RAN1 specs to reflect the presence of the slot offset. i.e., the time difference between serving cells is handled via NW implementation.
Conclusion
In this document we discuss the working assumption made on inter-band CA with unaligned frame boundary and propose the following : 
Following updates (in red) need to be clarified (or added) for the WA made in the email discussion [98b-NR-25]
· For slot offset N, the beginning of slot #0 of the CC with lower SCS (or PCell/PScell for equal SCS) coincides with the beginning of slot #(qN mod M) of the CC with higher SCS (or SCell for equal SCS) 
· q = -1, if lowest SCS of PCell/PScell is smaller than or equal to lowest SCS of SCell
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Agreements :      Support explicit RRC signalling of slot offset to the UE in unaligned frame boundary  with slot alignment  and partial SFN alignment  inter - band CA.   o   Where the slot offset for a CC is defined w.r.t. the  Pcell/pScell   timing, with slot granuality def ined  as  (to down - select)      Alt 1:  the maximum of  Pcell/pScell   lowest SCS among all   the   configured  DL/UL BWPs  and the CC’s lowest SCS among all   the configured   DL/UL BWPs      Alt 2:       If the CC is FR1, 15kHz ;  If the CC is FR2, 60kHz      Alt 3:       If the CC is FR1,  60kHz ;  If the CC is FR2, 1 2 0kHz      Alt4: 120kHz      Others?      FFS: RAN1 Spec if any impact      Note: Offset is always signalled if the offset is not zero for the UE indicat ing   this capability      Observation: One slot right - shift and one slot left - shift corresponds to diff erent samples in the current spec  description     Note: it is confirmed that the o ffset Range is to be limited to ±76800Ts   as in the WID  


