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1	Introduction 
In RAN1 #99 [1], the following contents are agreed:

Agreements:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.

This tdoc focuses on the remaining details of inter-band CA with unaligned frame boundary. 
2	UE Features
2.1 Minimum grid for CA with non-aligned frame boundaries

There is an ongoing email discussion for Rel-16 UE features:This is a document for email discussion/approval for Rel-16 NR UE features according to following chairman’s note at RAN1 #99 meeting. The updated Rel-16 NR UE features are provided by rapporteurs for each Rel-16 NR WI based on R1-1911751 which is an outcome of the first round of discussion on Rel-16 NR UE features after RAN1 #98bis meeting. Companies are encouraged to check the updates and to provide feedbacks if any.
Email discussion/approval for Rel-16 NR UE features till next meeting – Hiroki/Xiaoyi


where the feature “CA with non-aligned frame boundaries” is indexed by 18-7 with the following descriptionDefines whether the UE supports carrier aggregation operation where the frame boundaries of the PCell and the SCell are not aligned, while the slot boundaries are.


Since there are various CA combinations of different frequency range and different numerology, and considering the various NW deploy scenarios (Ex. FR1 only, FR2 only), 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.

Proposal 1: 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.

3	38.211 Spec CR
In the current endorsed CR of 38.211 for NR DC/CA [2], there is a paragraph saying that:

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. The quantity  is defined as the maximum of the lowest subcarrier spacing configuration among the subcarrier spacings given by the higher-layer parameters SCS-SpecificCarrierList configured for each cell in the cell pair. 


However, it is agreed in RAN1 #99 [1] that:Agreements:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.


Therefore, CA-slot-offset as defined in [3] as shown below is not configured for PCell/PScell (the offset is always 0) and the CA-slot-offset is configured only for a SCell defined as the slot offset between the SCell and the PCell/PScell. 

[image: ]

Proposal 2: Modify the contents in 38.211 CR (R1-1913685) as belowFor 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. The quantity  is defined as the maximum of the lowest subcarrier spacing configuration among the subcarrier spacings given by the higher-layer parameters SCS-SpecificCarrierList configured for each cell in the cell pair. 



4	SFN and slot number used for L1 configuration and sequence generation between PCell/PScell and SCell
[bookmark: _GoBack]For FG 18-7 “CA with non-aligned frame boundaries”, since there is a configured slot offset CA-slot-offset for SCell, it is naturally that in some timing occasions, the SFN number for PCell/PScell and SCell would be different. It is agreed in RAN2#109 that the DRX calculation is based on the SFN of PCell/PScell in a cell group. This is necessary because that the DRX configuration is per cell group configuration. On the other hand, for the L1 configuration and sequence generation, each cell should still use its own cell timing (including SFN, slot number in the radio frame (), and slot format (UL/DL)). 

Some RAN1 spec examples of L1 configuration and sequence generation involving SFN, slot number in the radio frame (), and slot format (UL/DL) are shown below:
· 38.211 [4] 6.3.2.2.2 Cyclic shift hopping: (PUCCH)
·   (the slot number in the radio frame)
· 38.211 Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/supplementary uplink: (PRACH)
· SFN
· 38.211 Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum: (PRACH)
· SFN
· 38.211 6.4.1.1.1.1 Sequence generation when transform precoding is disabled: (DMRS for PUSCH)
·  (the slot number in the radio frame)
· 38.211 6.4.1.3.2.1 Sequence generation: (DMRS for PUCCH)
·  (the slot number in the radio frame
· 38.211 6.4.1.4.1 SRS resource: 
· Slot number given by startPosition
· 38.211 6.4.1.4.4 Sounding reference signal slot configuration: (P/SP-SRS)
·  (the slot number in the radio frame)
· 38.211 7.4.1.1.1 Sequence generation: (DMRS for PDSCH)
·  (the slot number in the radio frame)
· 38.211 7.4.1.3.1 Sequence generation (DMRS for PDCCH)
·  (the slot number in the radio frame)
· 38.211 7.4.1.5.2 Sequence generation (CSI-RS)
·  (the slot number in the radio frame)
· 38.213 [5] 9.2.4 UE procedure for reporting SR
·  (the slot number in the radio frame)
· 38.213 10.1 UE procedure for determining physical downlink control channel assignment
·  (the slot number in the radio frame)
· 38.213 11.1 Slot configuration
· Slot format (UL or DL given by tdd-UL-DL-ConfigurationCommon)
· 38.214 [6] 5.2.1.4 Reporting configurations (P/SP-CSI reporting)
·  (the slot number in the radio frame)


Proposal 3: For FG 18-7 “CA with non-aligned frame boundaries”, 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.

5	Summary 
In this contribution, we focus on the discussions for the remaining details of inter-band CA with unaligned frame boundary:

Proposal 1: 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.

Proposal 2: Modify the contents in 38.211 CR (R1-1913685) as belowFor 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. The quantity  is defined as the maximum of the lowest subcarrier spacing configuration among the subcarrier spacings given by the higher-layer parameters SCS-SpecificCarrierList configured for each cell in the cell pair. 


Proposal 3: For FG 18-7 “CA with non-aligned frame boundaries”, 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.
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