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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The following is the summary on Rel-15 CR on long format PUCCH submitted to RAN WG1 #96 meeting

[bookmark: _Ref129681832]Typos for spreading factors of PUCCH format 4 
Two companies, sharp and NEC point out the typos for spreading factors of PUCCH format 4 in TS 38.211 f40 subclause 6.3.2.6.3, which the parameters  and   in the title of tables are not aligned with the expression in the spec. Both two CRs, R1-1902646 Sharp and R1-1902691 NEC, present the same issue and similar corrections. However, NEC contains more complete changes and therefore, the following proposal could be considered
Proposal: the draft CR R1-1902691 is adopted.


[bookmark: _Toc534702773][bookmark: _Toc525748122]                                         < Unchanged parts are omitted >
6.3.2.6.3	Block-wise spreading
For both PUCCH format 3 and 4,   with  representing the bandwidth of the PUCCH in terms of resource blocks according to subclause 9.2.1 of [5, TS 38.213] and shall fulfil

	


where  is a set of non-negative integers and . 
For PUCCH format 3, no block-wise spreading is applied and


where  is given by subclause 9.2.1 of [5, TS 38.213] and .
For PUCCH format 4, block-wise spreading shall be applied according to 



where , and  are given by Tables 6.3.2.6.3-1 and 6.3.2.6.3-2 where  is the index of the orthogonal sequence to use according to subclause 9.2.1 of [5, TS 38.213].

Table 6.3.2.6.3-1: Orthogonal sequences  for PUCCH format 4 when .
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Table 6.3.2.6.3-2: Orthogonal sequences  for PUCCH format 4 when .
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                                 < Unchanged parts are omitted >


Typos for spreading factors of PUCCH format 1
Another typo for spreading factor for PUCCH Format 1 is explained by ZTE in R1-1901832, they think the superscript of   is missing and it should be corrected as .
Proposal: the draft CR R1-1901832 is adopted.

[bookmark: _Toc446967021]                                       < Unchanged parts are omitted >
[bookmark: _Toc524610267]6.4.1.3.1.1	Sequence generation
The reference signal sequence is defined by





where  is given by Table 6.4.1.3.1.1-1 and the sequence  is given by clause 5.2.2. 

                                  < Unchanged parts are omitted >



A-CSI multiplexing in a PUSCH transmission with repetition
Samsung describes a missing case of A-CSI multiplexing on multi-slot PUSCH transmission in R1-1902232. When the gNB triggers an A-CSI report and also provides the parameter pusch-AggregationFactor, the UE should perform aperiodic CSI reporting on each repetition on serving cell C if the DCI format 0_1 is successfully decoded. However this may not be an essential change if it is clear.

                                       < Unchanged parts are omitted >

5.2.3	CSI reporting using PUSCH
[bookmark: _Hlk500827675]A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 which triggers an aperiodic CSI trigger state.
If a UE is provided pusch-AggregationFactor for a PUSCH transmission on serving cell c, the UE shall perform aperiodic CSI reporting on each repetition of the PUSCH transmission on serving cell c upon successful decoding of a DCI format 0_1 which triggers an aperiodic CSI trigger state.
An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI. 

                                       < Unchanged parts are omitted >




The number of PUCCH repetitions

In the current spec, the long format PUCCH, i.e. PF1/3/4 could perform repetitions in different slots, and the number of repetition  is configured by high layer parameter nrofSlots. In the discussion paper R1-1902236 and draft CR R1-1902237 for TS38.213 Samsung thinks that number of PUCCH repetitions configured for each format is a single value for the designated format without considering the number of symbols and UCI payload size. This may bring more serious latency problem and additional performance degrade. Therefore, they propose that the number of repetitions should associate with UCI payload size as well. 
[bookmark: _GoBack]However, it seems a new function is introduced and not compatible with legacy UEs, therefore we feel this issue should not be considered in Rel-15.

                                       < Unchanged parts are omitted >

[bookmark: _Toc535263202]9.2.6	PUCCH repetition procedure



For PUCCH formats 1, 3, or 4, a UE can be configured a number of slots, , for repetitions of a PUCCH transmission by respective nrofSlots. For PUCCH format 1, . For PUCCH formats 3 and 4, .
                                       < Unchanged parts are omitted >
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