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7.1.3.2.1 Structure of short-PUCCH
· For 1-symbol short-PUCCH for UCI of up to 2 bits,
· Which option to select?
· Exact structure (number of PRBs, sequence for RS/PUCCH, etc)
· For 1-symbol short-PUCCH for UCI of more than 2 bits,
· Exact structure including RS density/pattern, number of PRBs, etc
· For 2-symbol short-PUCCH,
· Which option(s) to select?
· How to achieve transmit diversity


	Company
	Response

	Panasonic
	For 1-symbol short-PUCCH for UCI of up to 2 bits, there would not be large difference between Option 1 (RS based) and Option 4 (sequence based) as far as DTX detection is required because of the reliability of PDCCH detection performance and the possibility of SR or HARQ-ACK differentiation. In addition, even if Option 1 is used, UCI and RS can also be sequence. For exact design, if sequence is reused (or parameter modification) from RS for PUSCH or other design, the overall system complexity can be reduced. Therefore, to agree RS design for PUSCH (or other channel) earlier is more important than to design exact sequence specifically dedicated only for Option 1 and 4.
Our view is to support agreed Option 1 only and not to support Option 6 (pre-DFT type) at least in Rel.15 would be sufficient.
For 1-symbol short-PUCCH for UCI more than 2 bits, in order to support both localized and distributed mapping, in addition to number of PRBs (X1 to X2), at leat following parameters are configured for frequency resource usage.
· Number of contiguous PRBs
· Number of cluster
· Distance between clusters
For 2-symbol short-PUCCH, Option 1-1 (2-symbol NR-PUCCH is composed of two 1-symbol NR-PUCCHs conveying the same UCI, Same UCI is repeated across the symbols using repetition of a 1-symbol NR-PUCCH) should be supported for coverage enhancement purpose. For up to 2 bits, 2-symbol PUCCH is realized by repeating 1-symbol PUCCH. To apply time-domain CDM over multiple symbol duration would be possibility. For more than 2bits, FFS whetner 2-symbol PUCCH is realized by repeating or encoded UCI bits are distributed across the symbols.
Our view is the operation of Option 2 (2-symbol NR-PUCCH is composed of two symbols conveying different UCIs) is possible since it was already agreed that two short-PUCCH can be transmitted from one UE on the same slot in TDM manner.

	Mitsubishi
	For short PUCCH, our view is that Option 6 should also be supported, since it can increase the short PUCCH coverage.
How to achieve transmit diversity is another open issue




7.1.3.2.2 Structure of long-PUCCH
· Exact structure of long-PUCCH of duration 4 to 14 symbols for UCI of up to 2 bits
· RS/UCI pattern, etc
· Whether frequency-hopping is enabled
· Exact structure of long-PUCCH of duration 4 to 14 symbols for UCI of more than 2 bits
· RS/UCI pattern, number of PRBs, etc
· Whether frequency-hopping is enabled
· How to achieve scalable design in terms of the OFDM symbol number and payload size
· How to achieve transmit diversity


	Company
	Response

	Panasonic
	We are ok to the formulation by Ericsson but we agree Lenovo points. Before discussing exact structure of long-PUCCH scalable design, what kind of structure should be supported for long PUCCH is discussed considering coverage and usage assumption for the case of, for example, half slot length long PUCCH operation. 
In order to support (at least) 14 symbol operation coverage even 7 slot configuration, long PUCH with 7 symbols with inter-slot hopping is necessary. Disabling intra-slot hopping should also be enabled at least when inter-slot frequency hopping is used. In addition, there is a possibility when UL symbols are different among slots for multiple slot usage case. Therefore, what is the behavior if UL symbols are different between slots is the one of issue to be considered.
Above types of the discussion is especially important for UCI of more than 2 bits. For up to 2 bits, the design could be rather straight forward.

	Mitsubishi
	Transmit diversity schemes should be jointly considered with the design given the interconnections with RS design/density, frequency hopping enabling/disabling, etc




7.1.3.2.3 PUCCH resource allocation
· How to determine PUCCH resource
· Whether to adopt implicit resource mapping
· How DCI indicates exact PUCCH resource for HARQ-ACK for following cases:
· Case 1: Short-PUCCH
· Case 2: Long-PUCCH without slot-aggregation
· Case 3: Long-PUCCH with slot-aggregation


	Company
	Response

	Panasonic
	Implicit resource mapping could be adopted for the case where the dedicated PUCCH resource configuration is unknown to the UE. If similar mechanism as the case where dedicated PUCCH resource configured is known to the UE, implicit resource mapping is not supported could be one possibility. For example, for the case where dedicated PUCCH resource configured is known to the UE, dedicated RRC provides configurations and DCI indicates one of configurations. While for the case where dedicated PUCCH resource configured is unknown to the UE, group common RRC provides configurations and DCI for message 4 indicates one of configurations.
To have commonality among Case 1, 2, and 3 is desirable. For indication of PUCCH resource, higher layer signalling configures multiple configurations and DCI signals one of index of the configurations. The configuration contains frequency resource and time-domain resource (symbol position within a slot, slot position, and number of symbols).





7.1.3.2.4 UCI multiplexing
· UCI on PUSCH
· Conditions of enabling UCI piggyback on PUSCH
· Whether this is only for PUSCH with DFT-s or also for PUSCH with CP-OFDM?
· Exact mapping rules and whether puncture/rate-matching
· PUCCH and PUSCH/PUCCH multiplexing
· For PUSCH + short-PUCCH within a slot having different durations
· Whether they can be FDMed or can only be TDMed?
· For PUSCH + long-PUCCH within a slot having same or different durations
· Whether/how frequency dis-continuity needs to be resolved?
· For PUCCH + PUCCH within a slot
· What combinations are supported in which cases?

	Company
	Response

	MediaTek
	· Regarding to UCI on PUSCH :
How UCI occupies REs may depend on the way of RE allocation of UL-SCH (especially for puncturing case). It is appreciated if we can have some discussions for RE allocation (time-first, freq-first, …, etc) of PUSCH for DFT-s and CP-OFDM
· Regarding to multiplexing of PUSCH and short-PUCCH within a slot :
Per my understanding, FDM is already agreed @ RAN1#87.
Agreements:
· Support FDM of ‘short UCI’ and data, both within a UE and between UEs at least for the case where the PRBs for short UCI and data are non-overlapping
I don’t understand why we discuss “Whether they can be FDMed or can only be TDMed?”
Is the intention to change the agreement? Or is my understanding incorrect?

	Panasonic
	For PUSCH + short-PUCCH within a slot, they can be FDMed. UL control reserved resource, within where UL control channel in short-duration (and also SRS, and grant-free UL transmission) are sent, is semi-statically configured and/or dynamically indicated by group common PDCCH and/or unicast PDCCH. The time/frequency resource not configured as UL control reserved resource is used for data. 
For FDMed case, PSD different between UL control channel and data channel should be taken into account.
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