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1. [bookmark: _Toc120549591]Introduction
According to the RAN1#100 e-Meeting guidance, this contribution is to serve the preparation phase of the email discussion. 
· Preparation phase (2/17-2/21): 
· By the end of 2/17: Feature leads to summarize critical issues for each sub-agenda 
· For the summary, due to limited time for preparation, each feature lead is not required to provide a detailed summary of companies positions and their proposals, but rather based on the contributions, to provide a list of issues/proposals and an indication of priority
· 2/18-2/21: Email discussion to finalize the set of critical issues for each sub-agenda
The contributions submitted to AI 7.2.10.5 are summarized in this contribution, and the remaining issues proposed for unaligned frame boundary with slot alignment and partial SFN alignment are categorized into high priority, Medium priority, and low priority issues from feature lead perspective.
2. Remaining issues and priority
High priority issues
The following issues are editorial corrections or clarifications on the current specification for support of unaligned frame boundary with slot alignment and partial SFN alignment. These issues could be discussed together in an email thread. 
· Issue 1: Corrections on section 4.5 in TS38.211
· [bookmark: _GoBack][3] and [5] clarified that the higher-layer parameter CA-slot-offset is not configured for PCell/PScell and it is configured only for a SCell defined as the slot offset between the SCell and the PCell/PScell, and it is proposed to replace “For carrier aggregation of cells with non-aligned frames, the slot offset  between a PCell/PScell A and an SCell B is determined by the difference between the higher-layer parameter CA-slot-offset for cell A and higher-layer parameter CA-slot-offset for cell B.” by 
· “For carrier aggregation of cells with non-aligned frames, the slot offset  between a PCell/PScell A and an SCell B is determined by the difference between the higher-layer parameter CA-slot-offset for cell A and higher-layer parameter CA-slot-offset for cell B SCell B.” [3], or
·  by “For carrier aggregation of cells with non-aligned frames, the slot offset  between a PCell/PScell and an SCell is signaled by the higher-layer parameter CA-slot-offset for the SCell” [5], respectively. 
since it was agreed in RAN1 #99 and RAN1 #98bis that:RAN1#99
Agreements:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.

In fact, the actual reference should be based on the agreement made in RAN1#98bis that 
RAN1#98bis
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.
· Where the slot offset for a CC is defined w.r.t. the Pcell/pScell timing, with slot granuality defined 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, 120kHz
· Alt4: 120kHz
· Others?
· FFS: RAN1 Spec if any impact
· Note: Offset is always signalled if the offset is not zero for the UE indicating this capability
· Observation: One slot right-shift and one slot left-shift corresponds to different samples in the current spec description  
Note: it is confirmed that the offset Range is to be limited to ±76800Ts as in the WID
· 
Note: it is confirmed that the offset Range is to be limited to ±76800Ts as in the WID

· [8] proposed that definition of  in the formula  in TS 38.211 should be updated to  , to make it aligned with quantity definition for granularity 
· For the lowest SCS combinations of 60kHz/60kHz and 120kHz/120kHz, it was pointed out that “lowest” should be updated to “lower” for the highlighted part in the sentence “…, the start of slot 0 for the cell with point A with the lowest frequency coincides with the start of slot  for the other cell where ……” by [5][8], since it was agreed in RAN1 #99 that:Agreements:
[bookmark: _Hlk25309843]For the lowest SCS combinations of 60kHz/60kHz and 120kHz/120kHz
· For slot offset N, the beginning of slot #0 of the CC with lower subcarrier#0 of CRB#0 coincides with the beginning of slot #(qN mod M) of the CC with higher subcarrier#0 of CRB#0 
· Where 
· q = -1, if subcarrier#0 of CRB#0 of PCell/PScell is lower than subcarrier#0 of CRB#0 of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC 

· It was pointed by [1][2][5][6][8] that for the lowest SCS combinations of 60kHz/60kHz and 120kHz/120kHz, the condition for q=-1 was not correctly captured in the current TS38.211. It should be updated according the agreement that q=-1 if subcarrier#0 of CRB#0 of PCell/PScell is lower than subcarrier#0 of CRB#0 of SCell as referred above agreements. 
· For the lowest SCS combinations other than 60kHz/60kHz and 120kHz/120kHz, in [6], it was proposed that the condition for q=-1 should be updated from “… is smaller than …” to “… is smaller than or equal to …”;  and in [2] to reflect the agreement in RAN1 #99:Agreements:
For the lowest SCS combinations of other than 60kHz/60kHz and 120kHz/120kHz
· For slot offset N, for CA case, 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) 
· Where 
· q = -1, if lowest SCS of PCell/PScell is smaller than or equal to lowest 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.
· Here the lowest is same as the definition in Alt 1.

and, by referring “lowest subcarrier spacing configuration among the subcarrier spacings given by the higher-layer parameters SCS-SpecificCarrierList” in the existing context, the following TP was proposed by [2]“otherwise, the start of slot 0 for the cell with the lower subcarrier spacing of the lowest subcarreier spacing configurations given by SCS-SpecificCarrierList of among the two cells, or the PCell or PSCell if both cells have the same lowest subcarreier spacing configuration given by SCS-SpecificCarrierList subcarrier spacing,”
· Issue 2: Correction for the introduction of slot offset into TS 38.214.
· Whether to use if-else- condition when slot offset is introduced to PDSCH/PUSCH time domain resource allocation, aperiodic CSI-RS or SRS triggering.[7]
· Clarification on the definition of   and  when they are introduced into PDSCH/PUSCH time domain resource allocation, aperiodic CSI-RS and aperiodic SRS triggering [2].
· Issue 3: Clarification of the cell timing used for the L1 configuration and sequence generation in RAN1 spec.
It was proposed in [3] to clarify that each cell uses its own cell timing (including SFN, slot number in the radio frame (), and slot format (UL/DL)) for the L1 configuration and sequence generation in RAN1 spec.

Medium priority issues:
· Issue 4: Introduction of slot offset into pseudo-code for Type-1 HARQ-ACK codebook determination
Slot offset has been introduced into the R16 specification for PDSCH time domain resource allocation, PUSCH time domain resource allocation, aperiodic CSI-RS triggering and aperiodic SRS triggering, according to the RAN1#99 agreements. One remaining issue related to slot offset is Type-1 HARQ-ACK codebook determination, as raised by [4] and [6]. Whether slot offset should be introduced and how to introduce it need discussion.

Low priority issues:
· Issue 5: UE feature report For FG 18-7 “CA with non-aligned frame boundaries”.
It was proposed in [3] that, for FG 18-7 “CA with non-aligned frame boundaries”, UE should be able to report its supported minimum grid {0.5ms, 0.25ms, 0.125ms} for the slot offset, instead of whether it can support the feature or not. 
This issue is categorized into the low priority to follow chairman’s guidance, “For UE features, no plan to treat the discussion for UE features during the e-Meeting, but additional email discussion before the April meeting can continue outside the window of 2/14-3/6”.
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