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1. [bookmark: _Toc120549591]Introduction
According to the RAN1#103 e-Meeting management, this contribution is to serve the preparation phase of the email discussion. 
· For LS & Maintenance, similar preparation management as in previous meetings:
October 19th – 23th: preparation phase
October19th – 20th: FLs to prepare summary
October 21th – 23th: FLs to lead the discussion identifying the set of email threads
A single email thread is used for each of the Rel-16 WIs 
In the email approval phase, multiple email threads may be used & announced accordingly – detailed budget shown later
Note: PLEASE KEEP THE EMAIL DISCUSSION SCOPE PER EMAIL THREAD REASONABLE!
Too much scope will force Chairman/Vice Chairman to step in to do the necessary cut down using the best judgement  if so, no complaints please. 

5 Contributions submitted to AI 7.2.10 are related to unaligned CA, and they are summarized here, proposals are given from feature lead perspective.
2. Remaining issues
Three issues are discussed in the contributions and they are summarized here.
· Issue 1: whether the single offset duration limitation is applied to per CG or across CGs in case of NR-DC
This issue was raised during the email discussion of RAN#89e. In RAN1#99 meeting, the following agreement was made.
	Agreements:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.



The above agreement has been captured in the field description in TS38.331 as highlighted in yellow.
	Ca-SlotOffset
Slot offset between the primary cell (Pcell/PSCell) and the Scell in unaligned frame boundary with slot alignment and partial SFN alignment inter-band CA. Based on this field, the UE determines the time offset of the Scell as specified in clause 4.5 of TS 38.211 [16]. The granularity of this field is determined by the reference SCS for the slot offset (i.e. the maximum of Pcell/PSCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfigCommon or ServingCellConfigCommonSIB and this serving cell’s lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfigCommon or ServingCellConfigCommonSIB).
The Network configures at most single non-zero offset duration in ms (independent on SCS) among CCs in the unaligned CA configuration. If the field is absent, the UE applies the value of 0. The slot offset value can only be changed with Scell release and add.



However, it is not clear whether at most single non-zero offset duration can be configured within a CG or across CGs in DC case.
Companies express their views on the clarification, and there are two options for this,
· At most single non-zero offset duration can be configured within a CG in case of DC in the unaligned CA configuration
This is supported by [1],[2],[4], with their considerations listed in the following.

	Company
	Understanding on the single non-zero offset duration limitation

	ZTE[1]
	The baseband and RF processing in each CG is almost independent from both UE and network perspective, so it makes sense to apply the single offset duration limitation to per CG. 
Non-SFN-sync NR-DC is similar as different offset duration between MCG and SCG, Thus it seems UEs supporting non-SFN-sync NR-DC can support single offset duration per CG for unaligned frame boundary;

	CATT[2]
	The slot offset is configured for a SCell with respective to a PCell or a PSCell. It is our understanding that at most single non-zero offset duration can be configured within a CG in DC.

	Ericsson [4]
	Our understanding of the above agreement is that when UE is configured with SCG, there can be at most one non-zero offset duration for each cell group and the offset is defined relative to cells within a cell group (similar to RAN#89e conclusion above regarding case A/B). This allows MCG and SCG to independently configure (or not) the slot offsets for a UE.
We are also OK with one slot offset per UE as long as the one slot offset is defined to be within a cell group rather than across the cell groups. Slot offset value coordination across cells belong to different cell groups should be avoided.



· At most one non-zero CA offset across cell groups can be configured for a UE supporting CA with non-aligned frame boundaries
This is supported by [5].
	Company
	Understanding on the single non-zero offset duration limitation

	vivo[5]
	A single non-zero CA offset across all the cell groups is sufficient for an operator to coexist with another operator. Aggregating multiple carriers, where each of them has a different offset due to adjacent channel co-existence with different operators, is not a typical deployment.

From UE implementation perspective, introducing up to one non-zero CA offset across all the cell groups has a comparable complexity level with asynchronous NR-DC supported in Rel-16. On the other hand, supporting more than one non-zero CA offsets for a UE, e.g., different non-zero offsets between cell groups in asynchronous NR-DC, would significantly increase the UE implementation complexity
If more than one non-zero offsets are required, a separate UE capability should be introduced



From the FL point of view, it is reasonable to limit single non-zero CA offset per CG group for deployment flexibility.
FL Proposal 1:
Clarification that at most single non-zero offset duration can be configured within a CG in case of DC in the unaligned CA configuration.

· Issue 2: Determination of Sync/Async NR-DC in the context of unaligned frame boundary CA. 
This is also an issue discussed in RAN#89e email discussion about how to determine synchronous and asynchronous NR-DC in the context of unaligned frame boundary CA [1]. They point that the determination result may be different depending on whether we take the PCell/PSCell timing as the baseline for comparison or we take the SCell timing as the baseline. As shown in the figure. If PCell and PSCell are taken as the baseline for comparison, then MCG and SCG are slot boundary aligned. While if MCG SCell and SCG SCell are taken as the baseline for comparison, then MCG and SCG are not slot boundary aligned.



It is proposed in [1] to determine synchronous or asynchronous NR-DC before applying the slot offset in MCG and SCG, and send a LS to RAN4 to confirm this.
From the FL point of view, we also think it is natural to determine synchronous or asynchronous NR-DC according the PCell and PSCell.
FL Proposal 2
Synchronous or asynchronous NR-DC is determined according the PCell and PSCell. LS can be sent to RAN4 to confirm this.

· Issue 3: update of spec. TS 38.214 section 5.2.1.5.1 on aperiodic CSI-RS timing, when the triggering PDCCH and the CSI-RS have the same numerology, to align with the agreement.
It is stated in [3] that the agreement of adding slot offset for cross-carrier triggering aperiodic CSI report has not been captured in TS 38.214 for aperiodic CSI-RS timing when the triggering PDCCH and the CSI-RS have the same numerology. The related agreement is from RAN1#99,Agreements:
· Adding the slot offset for cross-carrier triggering aperiodic CSI report


  

So it proposes to adopt the following TP in TS38.214 Section 5.2.1.5.1.
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16. The CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} slots. If the UE is not configured with minimumSchedulingOffsetK0 for any DL BWP or minimumSchedulingOffsetK2 for any UL BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states , the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement. The aperiodic CSI-RS is transmitted in a slot n + X +  - , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = n + X, otherwise, and where
-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset according to the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16,
-	 is the which is determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH respectively, is the which is determined by higher-layer configured ca-SlotOffset for the cell transmitting the CSI-RS, as defined in [4, TS 38.211] clause 4.5.

From the FL point of view, the update is necessary to capture the related agreement.
FL Proposal 3
Adopt the following TP to TS 38.214 Section 5.2.1.5.1.
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16. The CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} slots. If the UE is not configured with minimumSchedulingOffsetK0 for any DL BWP or minimumSchedulingOffsetK2 for any UL BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states , the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement. The aperiodic CSI-RS is transmitted in a slot n + X +  - , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = n + X, otherwise, and where
-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset according to the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16,
-	 is the which is determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH respectively, is the which is determined by higher-layer configured ca-SlotOffset for the cell transmitting the CSI-RS, as defined in [4, TS 38.211] clause 4.5.

3. Conclusion
Three issues summarized in section 2 is as following, 
· Issue 1: whether the single offset duration limitation is applied to per CG or across CGs in case of NR-DC
· Issue 2: Determination of Sync/Async NR-DC in the context of unaligned frame boundary CA
· Issue 3: update of spec. TS 38.214 section 5.2.1.5.1 on aperiodic CSI-RS timing when the triggering PDCCH and the CSI-RS have the same numerology, to align with the agreement.
The following FL proposal is made,
FL proposal 1: Clarification that at most single non-zero offset duration can be configured within a CG in case of DC in the unaligned CA configuration.
FL proposal 2: Synchronous or asynchronous NR-DC is determined according the PCell and PSCell. LS can be sent to RAN4 to confirm this.
FL proposal 3: Adopt the following TP to TS 38.214 Section 5.2.1.5.1.
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16. The CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} slots. If the UE is not configured with minimumSchedulingOffsetK0 for any DL BWP or minimumSchedulingOffsetK2 for any UL BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states , the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement. The aperiodic CSI-RS is transmitted in a slot n + X +  - , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = n + X, otherwise, and where
-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset according to the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16,
-	 is the which is determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH respectively, is the which is determined by higher-layer configured ca-SlotOffset for the cell transmitting the CSI-RS, as defined in [4, TS 38.211] clause 4.5.

Since the three issues are about spec update to correctly capture the agreement and clarification, it is proposed to solve the three issues in this meeting.
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