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[bookmark: _Ref7476982]Introduction 
In RAN Meeting #85, one new objective was added in the WID of MR-DC & eCA [1]:
10. Introduce support for unaligned frame boundary with slot alignment and partial SFN alignment for R16 NR inter-band CA [RAN1, RAN2]
· Misalignment should be limited to ±76800Ts
· Signaling support for slot offset if necessary
Note: Unaligned frame boundary is only allowed for certain band combination
Note: Necessity of signaling support of slot offset should be discussed in RAN1
Note: Blind detection of slot offset is not in scope
Note: No optimization for MAC
Note: Feature is optional and capability signaling is introduced by RAN2 

In this contribution, we provide our views on the handling unaligned frame boundary with slot alignment and partial SFN alignment. 
Discussions
Regarding the NR CA operation with unaligned frame boundary, there could be two potential interpretations as identified in RAN1#97, 

	Observation:
From some cross-carrier operation, e.g., cross-carrier scheduling, cross-carrier triggering, etc., in 214, at least in cross-carrier scheduling, the timing on the scheduled cell may have two interpretations:
· Interpretation 1: UE takes the slot numbering of the scheduling cell as timing reference for scheduled behavior;
· if UE go with this interpretation, frame boundary alignment or not will cause different timing in scheduled cell
· Interpretation 2: UE takes the timing location of the numbering slot of the scheduling cell as timing reference for scheduled behavior;
· if UE go with this interpretation, frame boundary alignment or not will have no impact on timing in scheduled cell



With interpretation 1, the UE will identify a scheduled slot index on the scheduled cell according to the slot numbering of scheduling cell. As shown in Figure 1, assuming there is 2 slots offset between scheduling cell and scheduled cell. A configuration of K0=0 or 1 become unreasonable since the scheduled PDSCH on scheduled cell is even earlier than the PDCCH on scheduling cell. Other K1 values is also shifted by the slot offset between scheduling cell and scheduled cell. E.g. K0=4 effectively becomes K0=2. 



Figure 1: PDSCH scheduling of Interpretation #1

To avoid above problem, interpretation 2 could be considered. The slot on the scheduled cell, which is overlapped with a PDCCH on scheduling cell, is effectively associated with K0=0. Then, a scheduled slot on scheduled cell is determined by indicated K0 and the slot associated with K0=0. By this way, as shown in Figure 2, the time span between PDCCH on scheduling cell and the scheduled slot on the scheduled cell is exactly the indicated K1 slots. 



Figure 2: PDSCH scheduling of Interpretation #2

Basically, there could be two options capturing the above on scheduling timeline. The two options are equivalent. The difference is that the compensation of slot offset between scheduling cell and scheduled cell is implemented by a formula or text description. 

Option 1: The slot on scheduled cell overlapped with the slot containing PDCCH on scheduling cell is defined as association with K0=0 for PDSCH scheduling. 
Option 2: With a parameter of slot offset, PDCCH in slot n scheduling cell indicating a value K0 will schedule a slot on scheduled cell with index n+slotoffset+K0. 

Since the current specification 38.214 describes the scheduling of different numerology by a formula, i.e. 
· 


The slot allocated for the PDSCH is , where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and  and are the subcarrier spacing configurations for PDSCH and PDCCH, respectively, and
[bookmark: _GoBack]The above option 2 is slightly preferred. Considering the case of different numerologies between scheduling cell and scheduled cell, the formula could be modified as . An example is provided in Figure 3. 



Figure 3: PDSCH scheduling of Interpretation #2 with different numerologies

[bookmark: _Hlk17221238][bookmark: p1]Proposal: For NR CA with unaligned frame boundary with slot alignment and partial SFN alignment, slot offset could be used to adjust the cross-carrier scheduling timeline, i.e. a DCI with a value of K0 in slot n on scheduling cell is to schedule a slot  on scheduled cell. 
Conclusion
In this contribution, we discuss the remaining issue of cross-carrier scheduling with different numerology between scheduling cell and scheduled cell. We make the following proposal, 
Proposal: For NR CA with unaligned frame boundary with slot alignment and partial SFN alignment, slot offset could be used to adjust the cross-carrier scheduling timeline, i.e. a DCI with a value of K0 in slot n on scheduling cell is to schedule a slot  on scheduled cell. 
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