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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In 3GPP RAN Plenary #78 meeting, the specification for NR NSA has been declared as complete. But in the specification, some agreements are missing or not captured incorrectly. Also some FFS issues need to be resolved. To complete the specification and improve its quality, this contribution includes a summary of missing agreements to be captured, incorrect capturing of agreements, and the FFS issues on PUCCH structure in long-duration.
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]Discussion
Missing agreements to be captured on long PUCCH
Hopping boundary for PUCCH format 1, 3 & 4
In 38.211, the description of PUCCH hopping boundary in time is missing, according to the agreement in RAN1#91 meeting [1]:
Agreements:
· The number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2)
The agreement specifies the number of symbols in each hop of PUCCH format 1, 3&4, and we believe these specifications should be captured explicitly to indicate how hopping boundary in time is determined, thus avoid any confusion and misunderstanding between gNB and UE.
Proposal 1: Add a table to indicate the hopping boundary in time when frequency hopping is enabled for PUCCH format 1, 3 and 4 in TS 38.211. The details are in the text proposal found in the draft CR (R1-1800832, [2]).

Incorrect capturing of agreements on long PUCCH
Correction on PUCCH resource sets for PUCCH format 4
In 3GPP RAN1 #91 meeting [1], Pre-DFT-OCC operation for PUCCH format 4 is discussed, and the following was agreed:
Agreements:
The OCCs for PUCCH format 4 are supported as shown in the following table.
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Based on the agreement, for PUCCH format 4, the length of Pre-DFT-OCC sequences are always 12, and the multiplexing capacity is 2 or 4, respectively. So in the TS38.213, the description “the length of the orthogonal cover code is from a set of {2, 4}” is not accurate, which can be modified as “spreading factor of PUCCH format 4”. The detailed correction can be found in the text proposal found in the draft CR [3].
Proposal 2: Change the description on PUCCH-F4-preDFT-OCC-length in TS 38.213, as the length of preDFT-OCC is not an accurate description. The details are in the text proposal found in the draft CR (R1-1800841, [3]).

Correction on cyclic shift for DMRS sequence of PUCCH format 3 & 4
In 3GPP RAN1 # 91 meeting [1], cyclic shift for DMRS sequence of PUCCH format 3 & 4 is discussed, and the following was agreed:
Agreements:
Parameters configured in PUCCH resource sets and their value ranges 
	
	PUCCH 
Format 0
	PUCCH 
Format 1
	PUCCH 
Format 2
	PUCCH 
Format 3
	PUCCH 
Format 4

	Index of initial cyclic shift
	Configurability
	√
(FFS if implicit derivation is also used)
	√
(FFS if implicit derivation is also used)
	N.A.
	N.A.
FFS
(for DMRS)
	N.A.
FFS
(for DMRS)

	
	Value range
	0 – 11
	0 – 11
	N.A.
	0 – 11
	0 – 11


Based on the agreement, for PUCCH format 3 & 4, the initial cyclic shift for sequence of PUCCH format 3/4 do not need to be configured, which is not same as PUCCH format 0/1. So some descriptions in TS38.211 should be removed. The detailed correction can be found in the text proposal found in the draft CR [4].
Proposal 3: Remove redundant description on cyclic shift hopping from section 6.3.2.2 of TS 38.211, since this part has been described in section 6.4.1.3.3.1 of TS 38.211. The details are in the text proposal found in the draft CR (R1-1800842, [4]).

Correction on UCI repetition procedure in 38.213
In 9.2.6 of TS 38.213, the description of slot determination procedure for UCI repetition is not align with the agreement in RAN1#91 [1]:
Agreement:
· When a UE receives a grant to transmit the long PUCCH over K slots where K is configured by higher layers, with duration of N symbol in each slot indicated by the DCI grant, with transmission starting in slot M, the UE is expected to do the following 
· If the UE receives the semi-static UL/DL configuration, the UE is expected to transmit the long PUCCH on the slot(s), starting from slot M, where the number of consecutive UL (FFS:  and/or Unknown) symbols >= N starting at the starting symbol indicated by PUCCH resource allocation. This continues until the UE has transmitted K slot(s) of long PUCCH.
· If the UE does not receive any semi-static UL/DL configuration, the UE is expected to transmit long PUCCH over K consecutive slots, starting from slot M, starting at the starting symbol in each slot indicated by PUCCH resource allocation.
In 9.2.6 of TS 38.213, a higher layer parameter for slot configuration, i.e., UL-DL-configuration-common-set2 is missing. Moreover, in the agreement, the consecutive UL symbols is equal to or larger than N. But in the 9.2.6, the consecutive UL symbols is only equal to N. Also some grammatical mistakes need to be solved.
[bookmark: _GoBack]Proposal 4: Change the description of slot determination procedure for UCI repetition in 9.2.6 of TS 38.213 to align with the above agreement in RAN1#91. The details are in the text proposal found in the draft CR (R1-1800831, [5]).

FFS issues on long PUCCH
Intra-slot hopping pattern for long PUCCH over multiple slots
In RAN1#90bis and RAN1#91 meeting, the following agreements for long-PUCCH over multiple slots were made in [6][1].
Agreement:
· For long PUCCH over multiple slots, at least support the case that the duration of long PUCCH in each slot is the same
· FFS the case of different durations in different slots
· For long PUCCH over multiple slots, the intra-slot hopping and inter-slot hopping are not enabled at the same time for a UE
· For long PUCCH over multiple slots
· The number of slots configured for a long PUCCH over multiple slot are  (1, 2, 4, 8)
· Inter-slot hopping is performed on every slot
· For intra-slot hopping or inter-slot hopping, the 1st hop and 2nd hop are performed on the frequency resources indicated by PUCCH resource allocations
In the contribution R1-1800033 [9], we will discuss intra-slot frequency hopping pattern of long-PUCCH over multiple slots. There are two alternatives of intra-slot frequency hopping pattern among different slots. Alternative 1: the hopping pattern of PUCCH in the second slot is the same as that of the first slot. Alternative 2: the hopping pattern of PUCCH in the second slot is a switched hopping of that in the first slot. In R1-1800033 [9], we discuss and compare these two alternatives. According to the simulation results, Alternative 2 can achieve better frequency diversity which has about 0.2~0.5 dB gain compared with Alternative 1. Therefore, we have the following proposal:
Proposal 5: For long PUCCH over multiple slots, intra-slot hopping pattern is switched between slots to maximize frequency diversity gain. The details are in the contribution (R1-1800033, [7]).

Long PUCCH over multiple slots with different duration in each slot
In RAN1#90bis meeting, the following agreements for long-PUCCH over multiple slots were made in [6].
Agreement:
· For long PUCCH over multiple slots, at least support the case that the duration of long PUCCH in each slot is the same
· FFS the case of different durations in different slots 

In the contribution R1-1800034 [8], we will discuss the case of different durations in different slots for long-PUCCH over multiple slots. The benefit for different duration of long PUCCH in each slot can improve the UL resource utilization. There are 3 options to achieve long PUCCH over multiple slots with different duration in each slot  where  the total duration over multiple slots   is 1 ms or more than 1 ms.
· Option 1: Long-PUCCH over multiple slots is transmitted always spanning all available long-PUCCH symbols of each aggregated slot.
· Option 2: Long-PUCCH over multiple slots is transmitted based on the number of PUCCH symbols needed for coverage, such that the transmission has a length of at least 1 ms as in LTE.
· Option 3: Long-PUCCH over multiple slots is transmitted always spanning all available long-PUCCH symbols of each aggregated slot, except for the last slot where the number of symbols may correspond the number of symbols of  one frequency hop, or may correspond to all available symbols of the slot.
In R1-1800034 [8], we discuss and analysis these 3 options. So we have the following proposal:
Proposal 6: For long PUCCH over multiple slots, the duration(s) of long PUCCH in each slot can be different. The above 3 options can be considered for further study. The details are in the contribution (R1-1800034, [8]).

Conclusion
Based on above discussions, the following proposals are given: 
Proposal 1: Add a table to indicate the hopping boundary in time when frequency hopping is enabled for PUCCH format 1, 3 and 4 in 38.211. The details are in the text proposal found in the draft CR (R1-1800832, [2]).
Proposal 2: Change the description on PUCCH-F4-preDFT-OCC-length in 38.213, as the length of preDFT-OCC is not an accurate description. The details are in the text proposal found in the draft CR (R1-1800841, [3]).
Proposal 3: Remove redundant description on cyclic shift hopping from section 6.3.2.2 of 38.211, since this part has been described in section 6.4.1.3.3.1 of 38.211. The details are in the text proposal found in the draft CR (R1-1800842, [4]).
Proposal 4: Change the description of slot determination procedure for UCI repetition in 9.2.6 of 38.213 to align with the above agreement in RAN1#91. The details are in the text proposal found in the draft CR (R1-1800831, [5]).
Proposal 5: For long PUCCH over multiple slots, intra-slot hopping pattern is switched between slots to maximize frequency diversity gain. The details are in the contribution (R1-1800033, [7]).
Proposal 6: For long PUCCH over multiple slots, the duration(s) of long PUCCH in each slot can be different. The above 3 options can be considered for further study. The details are in the contribution (R1-1800034, [8]).
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