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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
After 3GPP RAN1#92 meeting, the specification for NR has been updated according to the meeting agreements which improve the quality of the specifications and reduce the errors. But in the specification, some agreements are still not captured correctly or are missing. Also some FFS issues still need to be resolved. To complete the specification and further improve its quality, this contribution provides a summary on remaining issues including the cases where either agreements are not captured correctly or are missing, and some FFS issues on PUCCH structure in long-duration.
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]Remaining Issues
Agreements on long PUCCH not captured correctly or missing
Correction on DMRS for PUCCH format 3/4
In clause 6.4.1.3.3.2 of TS38.211 after RAN1#92 version, sequence mapping for PUCCH format 3/4 has been defined as following,
-------------------------------------------------------------------------------------------------------------------------------
6.4.1.3.3.2	Mapping to physical resources





The sequence shall be multiplied with the amplitude scaling factor , , in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  on antenna port  according to


[bookmark: _Hlk503442428]-------------------------------------------------------------------------------------------------------------------------------



The formula “” used to define the sequence length of PF3/4 is not correct. The formula “” should be changed into “”. Given that, the following proposal is needed.


Proposal 1: In TS38.211, to define the sequence mapping of DMRS for PUCCH format 3/4 correctly, the formula “” should be changed into “”.  
Correction on number of base sequence in one group
In clause 5.2.2 of TS38.211 after RAN1#92 version, low-PAPR sequence generation has been defined as following,
-------------------------------------------------------------------------------------------------------------------------------
5.2.2	Low-PAPR sequence generation



The low-PAPR sequence  is defined by a cyclic shift  of a base sequence  according to 





where  is the length of the sequence . Multiple sequences are defined from a single base sequence through different values of  and . 











Base sequences  are divided into groups, where  is the group number and  is the base sequence number within the group, such that each group contains one base sequence () of each length,  and two base sequences () of each length ,. The definition of the base sequence  depends on the sequence length .
-------------------------------------------------------------------------------------------------------------------------------






[bookmark: _Toc500952698][bookmark: _GoBack]This paragraph defines that for “, ”, one group contains one base sequence (v=0). Since  is equal to 12, the case “, ” can be understood as “”. That means the case length-6 CGS is missed. Given that, the following proposal is needed.
Proposal 2: In TS38.211, to define the Low-PAPR sequence generation correctly, the case of length-6 CGS should be included when the number of base sequence in one group in defined.
FFS issues on long PUCCH
CGS ordering for NR
In NR, base sequences with different lengths are divided into 30 groups. In order to reduce inter-cell interference, the cross-correlation of sequences with different lengths from different groups should be minimized. However, after introducing new sets of CGS in NR to reduce the PAPR, ordering (grouping) is not done to achieve the abovementioned purpose. The consequences would be that even though PAPR within each cell is reduced compared to LTE, the inter-cell interference could still be high due to the lack of necessary ordering (grouping). To reduce the inter-cell interference, correction is needed to re-order length-12, length-18 and length-24 CGSs, of which details and text proposals can be found in [1]. It should be emphasized that such re-ordering (grouping) only change the indices of sequences in each group, it does not introduce any new CGS. 
Proposal 3: Re-ordering of CGS for DFT-s-OFDM with different lengths should be considered jointly. Support the ordering in Table 4-Table 6 of [1] (R1-1804433) for length-12, length-18 and length-24CGS.
Multiplexing of PUCCH transmission
In 3GPP RAN1 meeting [2] [3], multiplexing of SR and HARQ-ACK on PUCCH is discussed, and the following was agreed:
Agreements:
· When the transmission of HARQ-ACK bits with PUCCH format 2 or 3 or 4 coincides with a SR opportunity, a bit presenting the state of the SR being absent or present, is appended to the end of HARQ-ACK bits to form the UCI bits.
· FFS: How to distinguish which SR configuration is prioritized for transmission in case of multiple SR configurations in the same occasion.
· Note: when two transmissions coincide, it means they have same starting symbol and duration.
· FFS when PUCCH transmission of SR and HARQ-ACK bits partially overlap in time
Agreements:
· When AN/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of AN/SR and CSI.
· If the UE is configured with more than one PUCCH resource sets, the PUCCH resource set is determined based on the total number of AN/SR and CSI. The PUCCH resource is determined based on ARI.
· FFS on UE assumption on the CSI part 2 is present
· FFS if/how to multiplex CSI and AN/SR in case PUCCH format indicated by ARI for AN/SR and CSI is different from the configured PUCCH format for CSI.
· If the UE is configured with only one PUCCH resource set,
· FSS how to determine the PUCCH resource for transmission of UCI
Based on the agreements, when different PUCCH transmissions are partially overlapped in time, some mechanism of multiplexing is FFS. In the contribution [4], the potential multiplexing mechanism will be discussed, including HARQ-ACK with SR, and HARQ/SR with CSI. In addition, some FFS issues on how to multiplex HARQ-ACK/SR and CSI with the same starting symbol are discussed, such as reference payload size of CSI part 2 and so on.
Proposal 4: If multiple positive SRs are transmitted at occasions configured with single SR configuration and correspond to the same resource ID and partially overlap with the same PUCCH transmission of HARQ-ACK, only one positive SR is considered, for simplicity normally the first positive SR is considered.
Proposal 5: When the HARQ-ACK resource is configured with PUCCH format 0 and overlaps with SR transmission, SR is multiplexed on the overlapping symbols of the HARQ-ACK resource.
Proposal 6：If both SR and HARQ-ACK are configured with PUCCH format 1, using different resource to indicate positive/negative SR:
· If SR is positive, the HARQ-ACK is transmitted on the SR resource and nothing is transmitted on the HARQ-ACK resource;
· If UE has not known the HARQ-ACK information when SR starts to transmit, NACK is transmitted on the SR resource. 
· If SR is negative, the HARQ-ACK is transmitted on the HARQ-ACK resource.
Proposal 7: For the case of HARQ-ACK and CSI are not aligned in time, same solution for aligned case is used.
Proposal 8: When HARQ-ACK, SR and CSI are overlapping together, one PUCCH resource can be used to transmit all of them. The PUCCH resource is indicated by ARI from a resource set and the resource set is determined by the total number of HARQ-ACK, SR and CSI.
Proposal 9: If HARQ-ACK with PUCCH format 3/format 4 is transmitted in multiple slots and collides with SR with PUCCH format 1/format 0 transmitted in a single slot:
· The PUCCH resource for transmission of HARQ-ACK/SR is the HARQ-ACK PUCCH resource in multiple slots, i.e., 1 bit for SR state is added to the end of HARQ-ACK and jointly transmitted on all PUCCH resources.
Conclusion
Based on above discussions, the following proposals are given: 


Proposal 1: In TS38.211, to define the sequence mapping of DMRS for PUCCH format 3/4 correctly, the formula “” should be changed into “”.  
Proposal 2: In TS38.211, to define the Low-PAPR sequence generation correctly, the case of length-6 CGS should be included when the number of base sequence in one group in defined.
Proposal 3: Re-ordering of CGS for DFT-s-OFDM with different lengths should be considered jointly. Support the ordering in Table 4-Table 6 of [1] (R1-1804433) for length-12, length-18 and length-24CGS.
Proposal 4: If multiple positive SRs are transmitted at occasions configured with single SR configuration and correspond to the same resource ID and partially overlap with the same PUCCH transmission of HARQ-ACK, only one positive SR is considered, for simplicity normally the first positive SR is considered.
Proposal 5: When the HARQ-ACK resource is configured with PUCCH format 0 and overlaps with SR transmission, SR is multiplexed on the overlapping symbols of the HARQ-ACK resource.
Proposal 6：If both SR and HARQ-ACK are configured with PUCCH format 1, using different resource to indicate positive/negative SR:
· If SR is positive, the HARQ-ACK is transmitted on the SR resource and nothing is transmitted on the HARQ-ACK resource;
· If UE has not known the HARQ-ACK information when SR starts to transmit, NACK is transmitted on the SR resource. 
· If SR is negative, the HARQ-ACK is transmitted on the HARQ-ACK resource.
Proposal 7: For the case of HARQ-ACK and CSI are not aligned in time, same solution for aligned case is used.
Proposal 8: When HARQ-ACK, SR and CSI are overlapping together, one PUCCH resource can be used to transmit all of them. The PUCCH resource is indicated by ARI from a resource set and the resource set is determined by the total number of HARQ-ACK, SR and CSI.
Proposal 9: If HARQ-ACK with PUCCH format 3/format 4 is transmitted in multiple slots and collides with SR with PUCCH format 1/format 0 transmitted in a single slot:
· The PUCCH resource for transmission of HARQ-ACK/SR is the HARQ-ACK PUCCH resource in multiple slots, i.e., 1 bit for SR state is added to the end of HARQ-ACK and jointly transmitted on all PUCCH resources.
References
1. [bookmark: _Ref506143633]R1-1804433, “On CGS ordering for NR”, Huawei, HiSilicon, 3GPP RAN WG1 Meeting #92bis, Sanya, China, April 16th –April 20th 2018.
1. [bookmark: _Ref510172907][bookmark: _Ref506144638]Chairman Notes, 3GPP TSG RAN WG1 Meeting #91.
1. [bookmark: _Ref510172909]Chairman Notes, 3GPP TSG RAN WG1 Meeting #92.
1. [bookmark: _Ref510174136]R1-1804427, “Discussion on partial overlap between PUCCHs”, Huawei, HiSilicon, 3GPP RAN WG1 Meeting #92bis, Sanya, China, April 16th –April 20th 2018.




image2.wmf
{

}

4

,

3

Î

s


oleObject2.bin

image3.wmf
(0)

l

r


oleObject3.bin

image4.wmf
(

)

m

,

,

p

l

k


oleObject4.bin

image5.wmf
2000

=

p


oleObject5.bin

image6.wmf
(,)

,PUCCH,s

PUCCH,

sc

().

0,1,...,31

p

kll

s

arm

mM

m

b

=×

=-


oleObject6.bin

image7.wmf
PUCCH,

sc

0,1,...,31

s

mM

=-


oleObject7.bin

oleObject8.bin

image8.wmf
PUCCH,

sc

0,1,...,1

s

mM

=-


oleObject9.bin

oleObject10.bin

oleObject11.bin

image9.wmf
)

(

)

,

(

,

n

r

v

u

d

a


oleObject12.bin

image10.wmf
a


oleObject13.bin

image11.wmf
)

(

,

n

r

v

u


oleObject14.bin

image12.wmf
ZC

,

)

,

(

,

0

),

(

)

(

M

n

n

r

e

n

r

v

u

n

j

v

u

<

£

=

a

d

a


oleObject15.bin

image13.wmf
d

2

RB

sc

ZC

mN

M

=


oleObject16.bin

oleObject17.bin

image14.wmf
d


oleObject18.bin

oleObject19.bin

image15.wmf
{

}

29

,...,

1

,

0

Î

u


oleObject20.bin

image16.wmf
v


oleObject21.bin

image17.wmf
0

=

v


oleObject22.bin

image18.wmf
RB

ZCsc

2

MmN

d

=


oleObject23.bin

image19.wmf
125

m

d

££


oleObject24.bin

image20.wmf
1

,

0

=

v


oleObject25.bin

oleObject26.bin

image21.wmf
62

m

d

£


oleObject27.bin

image22.wmf
)

1

(

),...,

0

(

ZC

,

,

-

M

r

r

v

u

v

u


oleObject28.bin

image23.wmf
ZC

M


oleObject29.bin

oleObject30.bin

oleObject31.bin

image24.wmf
RB

sc

N


oleObject32.bin

oleObject33.bin

oleObject34.bin

image25.wmf
ZC

1260

M

££


oleObject35.bin

oleObject36.bin

oleObject37.bin

image1.wmf
s

PUCCH,

b


oleObject1.bin

