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Introduction
During RAN plenary #79, the release 15 NR specifications were approved. Furthermore, it was agreed that during the second quarter of 2018, RAN1 will continue to focus on the stabilization of the basic and essential functionalities within the scope of the December drop while discussing the December drop. RAN plenary also agreed the following for NR-NR CA: 
- finalization of the work to enable up to 2 different numerologies within the same PUCCH group (PUCCH sent on the CC with smaller SCS) in RAN1 in Q1, and in RAN4 (Core) for Q2, for the December drop.
Remaining open issues related to CA are:
· Stabilization of semi-static UCI codebook
· Parallel transmission of slot and mini-slot 
· Multi-slot scheduling
· Reporting ACK/NACKs for overlapping DL association sets

· Remaiing details of cross-numerology scheduling are discussed in our accompanying contribution [1]
· BD and CCE limits for CA are discussed in our accompanying contribution [2].

Type-1 HARQ-ACK codebook 
Type-1 HARQ-ACK codebook for parallel slot and mini-slot transmission
It seems that the TYPE-1 codebook is now stabilized for Dec. drop. On the other hand, the discussions for June drop are only slowly starting
· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
· Mini-slot based scheduling beyond what is covered in Dec. ’17
· Multi-beam/panel/TRP PDCCH 
· Transmit diversity for PUCCH (Rel-16)
· Simultaneous transmission of PUSCH and PUCCH (not in Rel-15) 

[bookmark: _Hlk506212307]This includes potential UE reception of eMBB (slot) and URLLC traffic (mini-slot) in the same slot in FDM manner, or possibly being overlapping including self-puncturing [3]. To support such reception with semi-static CB, a simple extension of the semi-static codebook would be required. A gNB/UE could split the rows of pdsch-symbolAllocation into two groups, based on TYPE A and TYPE B DMRS set for each row in pdsch-symbolAllocation table, and could perform pruning separately on each of the groups. After pruning, the occasions j could then be ordered, TYPE-A-group PDSCH occasions j before TYPE-B-group PDSCH occasions j.   
Proposal-1: When support of mini-slot and slot parallel unicast transmission is indicated by UEs in R15 (as capability), separate the rows of pdsch-symbolAllocation into two groups, corresponding to TYPE A and TYPE B configured DMRS. Perform “SLIV pruning” on each group separately and order the PDSCH occasions j, such that PDSCH occasions j of TYPE-A-group are placed before PDSCH occasions j of TYPE-B-group. 

Type-1 HARQ-ACK codebook for multi-slot scheduling
In Sanya RAN1#92b, several alternatives for handling multi-slot transmission were proposed: 
· Alt1: Keep current specifications by mapping HARQ-ACK bit for TB in each corresponding PDSCH occasion (R1-1803758, R1-1804008)
· Alt2: Keep current specifications and include that number of slots can be >1 (R1-1804381)
· Alt3: Update specifications – consider number of non-overlapped PDSCH repetitions and HARQ-ACK timing (R1-1803758, R1-1804431, R1-1804562)
There is no need to optimize TYPE1 codebook for support of multi-slot transmissions. In fact, the current specifications support codebook for multi-slot scheduling already. A UE will report one bit for each configure K1 value, and typically, gNB would be having one multi-slot transmission per TDD cycle. For clarification, the specification can capture the following:     
Text proposal TS 38.213 Section 9.1.21:
	
If a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for a SPS PDSCH release or only for a PDSCH reception within the occasions for candidate PDSCH receptions, as determined in Subclause 9.1.2.1, that is scheduled by DCI format 1_0 with a counter downlink assignment indicator (DAI) field value of 1 on the PCell, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only the PDSCH reception; otherwise, the following procedures for a HARQ-ACK codebook determination apply. If UE is configured with higher layer parameter pdsch-AggregationFactor, the UE reports ACK/NACK only for the last slot.



Furthermore, the report for the multi-slot TTI, is dropped only if all of the slots collide with at least one UL symbol. "If the UE procedure for determining slot configuration as defined in Subclause 11.1 of [6, TS 38.213] determines symbol of a slot allocated for PDSCH as uplink symbols, the transmission on that slot is omitted for multi-slot PDSCH transmission."  To clarify this, agree on the text proposal from [R1-1804381] in TS 38.213 Section 9.1.2.1

	
while 







if the UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or higher layer parameter tdd-UL-DL- ConfigurationCommon2, or higher layer parameter tdd-UL-DL-ConfigDedicated and for each slot - (aggregationFactorDL-1) to slot ,  at least one OFDM symbol of the PDSCH time resource derived by row  in slot  is configured as UL where  is the k-th slot timing value in set ,            ;
end if

; 
end while





Reporting ACK/NACKs for overlapping DL association sets
When the DL association sets (n-K1) for consecutive TYPE1 HARQ-ACK codebooks overlap, as shown in Figure 1, a UE will report ACK/NACK corresponding to the result of TB decoding in the codebook that is pointed out by K1 ( i.e. for K1 values 3,2,1 in the DL association set#1 in Figure 1), and it is open what the UE will report for the K1 values 8,7,6 in DL association set#2 in Figure 1. On one hand, the duplication of correct HARQ-feedback would improve reliability. On the other hand, the codebook <12 bits (using RM code ) would be reported with unnecessarily large power. Moreover, the interaction between codebooks should be minimized for simplicity.   
Proposal-2: If the same PDSCH occasion occurs in a CB other than the one pointed by K1, the UE reports NACK indepedently of decoding result.


Figure 1 Example of overlapping DL association sets (DL-yellow, UL-green, PDCCH-brown, PUCCH-red)

Conclusions
In this contribution, we discussed remaining details on Type-1 HARQ-ACK codebook determination. The following proposals were made: 
Proposal-1: When support of mini-slot and slot parallel unicast transmission is indicated by UEs in R15 (as capability for June drop), separate the rows of pdsch-symbolAllocation into two groups, corresponding to TYPE A and TYPE B configured DMRS. Perform “SLIV pruning” on each group separately and order the PDSCH occasions j, such that PDSCH occasions j of TYPE-A-group are placed before PDSCH occasions j of TYPE-B-group. 
Proposal-2: If the same PDSCH occasion occurs in a CB other than the one pointed by K1, the UE reports NACK indepedently of decoding result.
[bookmark: _GoBack]and a pair of text proposals.
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