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1 Introduction

This document summarizes current open issues (list is not exhaustive) for CA.

2 DL Aspects for CA

2.1 PDSCH/PUSCH Aspects 
· If different scheduling durations on different cells (this can affect HARQ RTT) is supported by 12/17 for a same service type, whether to have number of HARQ processes configured per cell or be same on all cells.
Conclusion: Maximum number of HARQ processes (DCI field) is configured per cell
· Number of CIF bits: Always fixed (to what number) or sized to the number of configured cells? 
Conclusion: Majority prefers a fixed number of 3 bits
2.2 PDCCH Search Space for Cross-Carrier Scheduling
For UE-specific search space

Alt. 1: Separate search space for each cell by relying on cell index (CIF value) as in LTE (e.g. X blind decodes for cell 1 and Y blind decodes for cell 2)
Alt. 2: Search space as for single-cell operation (shared among cells) – number of PDCCH candidates is the total number for all cells (e.g. X+Y blind decodes for cell 1 and cell 2).
Alt. 3: Configured number of PDCCH candidates per CCE aggregation level per CORESET can be shared among multiple carriers.

Conclusion: Majority prefers to re-use LTE search space design principles for cross-carrier scheduling (i.e. separate search spaces by cell index). Further consideration is needed in case of same DCI format sizes for different cells.  
No objection to having type-2 CSS (for preemption, possibly SFI, other) on SCell.
2.3 Limitations on Cross-Carrier Scheduling Support for Dec. 2017 
· How many combinations of different numerologies to support (including support of only one numerology)
· If support for more than one numerology by 12/17
· Whether to support scheduling from smaller SCS to larger SCS

· Whether to support multi-slot scheduling

· Whether to support scheduling from larger SCS to smaller SCS
Conclusion: It was suggested that (per PUCCH group):

a) Support only same numerology in different cells

b) Support SUL with smaller SCS than in the DL cell(s) 
3 UL Aspects for CA
3.1 HARQ-ACK Codebook
· Semi-static codebook (per PUCCH cell group)
· Time dimension per cell (number of PDCCH monitoring periods per cell)
· Configured by RRC 

· Explicitly indicated by DCI together – DCI includes counter DAI to indicate bit locations
· Implicitly derived from HARQ-ACK timing for given PDCCH monitoring periodicity – DCI includes counter DAI to indicate bit locations
· Other?

· Cell dimension

· Configured by RRC (i.e. = number of configured cells)

· Other?
· CBG dimension per cell
· Configured by RRC per cell
· If number of CBs in a TB is less than number of CBGs, how to address missed DCI if number of HARQ-ACK bits = number of CBs?

· Other?
· Dynamic codebook (per PUCCH cell group)
· Joint Time/Cell dimension 

· Option 1: Counter DAI and total DAI as in LTE eCA according to shortest PDCCH monitoring periodicity
· For varying number of CBGs per cell, counter/total DAI dimension can increase (e.g. by 
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· Option 2: Group cells according to PDCCH monitoring periodicity (how many groups?). Counter DAI and total DAI per group of cells as in LTE eCA

· For varying number of CBGs per cell, counter/total DAI dimension can increase (e.g. by 
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· Other?
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Option 2

Note: In case single numerology for DL cells is supported for the specifications by 12/17, the above Figures reduce to the LTE eCA operation for counter DAI and total DAI.  

· HARQ-ACK bundling – which ones to support?
· Spatial domain bundling
· CBG domain bundling
· Time domain bundling
· Cell domain bundling
3.2 CSI
PUCCH: Can the LTE eCA mechanisms be re-used for P-CSI and for HARQ-ACK/SR/P-CSI PUCCH or are new mechanisms necessary (with NR-specific extensions for CSI reporting types)??
PUSCH: Can the LTE eCA mechanisms be re-used (with NR-specific extensions for CSI reporting types)?
3.3 Power Control
· Should LTE-based power control be supported in case all cells (in a group) use same scheduling durations?
· Equal power scaling of PUSCHs in case of power limitation

· Should prioritizations for power allocation be defined: e.g. PUCCH >  PUSCH with UCI > PUSCH without UCI > SRS?

· If so, it should probably be deprioritized in current discussions unless RAN2 impact is foreseen

· Should LTE-NR DC based power control be supported in case of different scheduling durations in groups of cells (if specified by Dec. 15)? How many groups to support (e.g. 2)? 
If not LTE-NR DC based power control, any other mechanism to be considered? 
3.4 Number of TAGs and Dependence on Numerology
· How many TAG groups?
· Should TAG be numerology dependent?

4 Other
· CSS on any SCell or only on PCell?

· PUCCH on any SCell or only on PCell?
· Import SRS cell switching from LTE (with minor adjustments, when needed) or leave for after Dec.15?
· SRS switching is currently being discussed for beams
· HARQ-ACK ‘Polling’
· HARQ-ACK codeword retransmission
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