
3GPP TSG RAN WG1 Meeting #90bis

R1- 1717840
Prague, CZ, 9th – 13th, October 2017
Source:
CATT

Title:
Remaining aspects of CA operation
Agenda Item:
7.3.4.2
Document for:
Discussion and decision
1 Introduction
The following are agreed according to email discussion after RAN1 NR Ad-Hoc #2 on scheduling/HARQ aspects for CA:
Agreements
· On the search space

· A UE monitors PDCCH candidates in common search space(s) at least for RMSI and UE specific search space(s) on Primary Component Carrier (PCC)

· A UE monitors PDCCH candidates at least on UE-specific search space(s) for an Secondary Component Carrier (SCC)

· Support cross carrier scheduling with CIF 

· NR at least support that a carrier is scheduled by one and only one carrier

· FFS: the number of CIF bits

· FFS: BWP aspects for cross carrier scheduling

· For cross-carrier scheduling, PDCCH and the scheduled PDSCH can have the same or different numerologies.

· For self-scheduling, PDCCH and the scheduled PDSCH have the same numerology

· FFS whether for self-scheduling, PDCCH and the scheduled PDSCH can have different numerologies.

· For self and cross-carrier scheduling, PDCCH and the scheduled PUSCH can have the same or different numerologies.

· When numerology are different between PDCCH and the scheduled transmission, the time granularity indicated in the DCI for the timing relationship between the end of PDCCH and the corresponding scheduled transmission is based on the numerology of the scheduled transmission.

· For multiple timing advance groups

· LTE timing difference requirement can be used as a starting point

· FFS factors related to this requirement.

· Support PRACH transmission for timing advance acquisition on SCC

· NR Supports 2 cell groups for PUCCH for NR DC

· FFS: NR supports 2 cell groups for PUCCH for NR CA

At the RAN1 #90 meeting, the following agreements were reached on CA [1]:
Agreements:
· Confirm the WA at RAN1 NR AH#2

· HARQ-ACK transmission related to multiple DL component carriers is supported for DL component carriers operating with the same and different numerology

· The time granularity of a HARQ-ACK transmission on PUCCH, indicated in the DCI scheduling the PDSCH, is based on the numerology of PUCCH transmission

· FFS: For cross-carrier scheduling, support the following functionalities

· Multi-slot scheduling (i.e., one DCI schedules N slots with N TBs)

· For NR CA, for the scenario that all the carriers are 15Khz, around [32.47us] maximum uplink timing difference between two TAGs should be assumed in NR

· Granularity of TA for SCS = 15kHz is same as LTE
· Maximum number of TAGs is 4

· Note: final decision of the maximum timing difference is up to RAN4

· FFS: for other scenarios
· For NR CA, both semi-static and dynamic HARQ-ACK codebook are supported

· NR supports 2 cell groups for PUCCH for NR CA

· NR supports at least the configuration of one carrier transmitting the PUCCH within the cell group

· FFS The carrier transmitting the PUCCH is always PCC and/or carrier(s) transmitting the PUCCH can be SCC in a cell group containing PCC

At the RAN1 NR Ad-Hoc #3 meeting, the following agreements were further made for CA [2]:
Agreements:

· Maximum number of HARQ processes for unicast PDSCH is configured per cell for a UE

· FFS impact on DCI design
Agreements:
· For NR CA:

· If CIF is present in DCI, the bitwidth is fixed at 3 bit

· Note: BWP index (if available) is always a separate information field

· FFS detailed conditions for CIF presence

Working assumption:

· In case of cross-carrier scheduling, UESS search spaces for the scheduling cell and for the scheduled cell(s) are separated by offset(s) if they are in the same CORESET

· The offset(s) depends on CIF

· FFS details

· FFS the case of same DCI size (whether to have shared search space or not)

Agreements:
· UE can be configured to monitor group common CSS for at least pre-emption indication on a Scell

· UE can be configured to monitor SFI in group common PDCCH for a Scell at least on the same Scell,  or on a different cell (as a working assumption)

In this contribution, we further discuss the remaining issues on CA, including cross-carrier scheduling and HARQ-ACK feedback for NR CA.
2 Discussion
Cross-carrier scheduling
In NR, the detailed conditions for CIF presence are FFS. In LTE, if the UE is configured to monitor PDCCH/EPDCCH corresponding to a serving cell in another serving cell, carrier indicator field is present in the PDCCH/EPDCCH to make clear which serving cell is being scheduled only when UE is in the CONNECTED mode with configured SCell(s) . The following conditions can also be considered for CIF presence in NR:
· If the UE is configured to monitor PDCCH corresponding to a serving cell in another serving cell, carrier indicator field is present in the PDCCH;
· If PDCCH is transmitted in common search space, carrier indicator field is not present in the PDCCH.
Proposal 1: CIF is present in the PDCCH only if the UE is configured to monitor PDCCH/EPDCCH corresponding to a serving cell in another serving cell.
Proposal 2: CIF is not present in the PDCCH if PDCCH is transmitted in common search space.
For UESS search spaces design in case of cross-carrier scheduling, it was agreed that UESS search spaces for the scheduling cell and for the scheduled cell(s) are separated, but how to define the separate resource by offset is FFS. In LTE, a search space 
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 is the number of PDCCH candidates to monitor in the given search space.
The definition of UESS search spaces for cross-carrier scheduling can be defined in NR.  The only difference is that 
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Furthermore, when different carrier has same DCI size, whether they can share the same UESS search space should be considered. Considering that the probability of PDCCH blocking can be decreased by sharing the same UESS search space, this can be supported for the case of different carrier has same DCI size.
Proposal 3: When different carrier has same DCI size, they can share the same UESS search space.

It was agreed that PDCCH and the scheduled PDSCH/PUSCH can have the same or different numerologies with same numerologies being prioritized in NR Rel-15.  If cross-carrier scheduling between the carriers with different numerologies is supported, UE can monitor the PDCCH based on the numerology of the scheduled carrier. For example, for PDCCH in long slot duration carrier schedules PDSCH/PUSCH in short slot duration carrier, the period of UE monitoring the PDCCH is based on the numerology of short slot duration carrier.   Multiple PDCCH CORESETS s can be configured in one long-slot carrier which is equivalent to one PDCCH CORESETS configured in one short-slot carrier. Then no specific consideration should be done for cross-carrier scheduling with different numerologies.
Proposal 4: For cross-carrier scheduling with different numerologies, UE monitor the PDCCH based on the numerology of the scheduled carrier.
HARQ-ACK Codebook
Similar as LTE, both semi-static codebook and dynamic codebook could be considered in NR. For semi-static HARQ-ACK codebook determination, the codebook size can be determined based on the RRC configuration or based on the number of configured HARQ processes. For example, the number of configured CCs, size of feedback window and CBG size configured by RRC should also be considered. 
For dynamic HARQ-ACK codebook determination, DAI mechanism (counter DAI and total DAI) in LTE can be considered as a starting point. However, the LTE method of determining the dynamic codebook size cannot be reused directly since it is used for more than five carrier aggregated case and the TTI duration in multiple carriers is the same. However, NR supports multiple carriers using different numerology. Therefore, a new method in determining the dynamic codebook size should be considered. As discussed in [3], the counter DAI, as the name implies, can be a counter of the scheduled PDSCHs up until the current slot/mini-slot, whereas the total DAI is the total number of PDSCHs that need to be acknowledged in the same feedback occasion. It is up to gNB implementation how to dimension the number of possible scheduled PDSCHs 
Proposal 5: Both semi-static HARQ-ACK codebook determination and dynamic HARQ-ACK codebook adaptation should be supported in NR for CA.
Proposal 6: The dynamic HARQ-ACK codebook size can be based on the counter DAI and total DAI:
· Counter DAI is the index of scheduled PDSCHs until current slot/mini-slot;
· Total DAI is the total number of PDSCHs needs to be acknowledged in the same feedback occasion.
3 Conclusions
Based on the above discussion, we have the following proposals:
Proposal 1: CIF is present in the PDCCH only if the UE is configured to monitor PDCCH/EPDCCH corresponding to a serving cell in another serving cell.
Proposal 2: CIF is not present in the PDCCH if PDCCH is transmitted in common search space.
Proposal 3: When different carrier has same DCI size, they can share the same UESS search space.

Proposal 4: For cross-carrier scheduling with different numerologies, UE monitor the PDCCH based on the numerology of the scheduled carrier.
Proposal 5: Both semi-static HARQ-ACK codebook determination and dynamic HARQ-ACK codebook adaptation should be supported in NR for CA.
Proposal 6: The dynamic HARQ-ACK codebook size can be based on the counter DAI and total DAI:
· Counter DAI is the index of scheduled PDSCHs until current slot/mini-slot;
· Total DAI is the total number of PDSCHs needs to be acknowledged in the same feedback occasion.
4 References
[1]. Chairman’s Notes, RAN1 #90, Aug 21 – 25, 2017
[2]. Chairman’s Notes, RAN1 AH_NR3, Sep 18 – 21, 2017

[3]. R1-1717834, “Discussion on HARQ management and HARQ-ACK feedback”, CATT
PAGE  

_1568289768.unknown

_1568289772.unknown

_1568289774.unknown

_1568289776.unknown

_1568289778.unknown

_1568289779.unknown

_1568289777.unknown

_1568289775.unknown

_1568289773.unknown

_1568289770.unknown

_1568289771.unknown

_1568289769.unknown

_1568289766.unknown

_1568289767.unknown

_1568289765.unknown

