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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In Rel-17 TS38.300 [1], the below sentence is unclear and may lead to misunderstandings. In this contribution, we explain RAN1 agreements on simultaneous PUCCH/PUSCH transmission in detail and provide a corresponding TP.
“Simultaneous transmission of PUCCH and PUSCH associated with different priorities on cells of different bands is supported, where UCI multiplexing in PUCCH associated with the same priority in combination of UCI multiplexing in a PUSCH associated with a different priority is supported.”
Discussion
Simultaneous transmission of PUCCH and PUSCH in Rel-17 can be summarized as below:
· Simultaneous PUCCH/PUSCH transmission in R17 is designed for inter-band cells in a same PUCCH group. 
Note we don’t need to specify simultaneous PUCCH/PUSCH transmission in different PUCCH groups since it has been covered since Rel-15. And the restriction “associated with different priorities” does not apply to simultaneous PUCCH/PUSCH in different PUCCH groups.
· When simultaneous PUSCH/PUCCH transmission is configured, UCI cannot be multiplexed in PUSCH with different priority.
· Whether UCIs can be multiplexed on PUCCH where UCI could have the same or different priorities compared with the PUCCH depends on the overlapping cases.
For better understanding, all cases of simultaneous PUCCH/PUSCH transmission are listed in Figure 1.



[bookmark: _Ref101537332]Figure 1  The cases of simultaneous PUCCH/PUSCH transmission
However, current wording “where UCI multiplexing in PUCCH associated with the same priority in combination of UCI multiplexing in a PUSCH associated with a different priority is supported” is confusing and may be understood inas a different way, such as UCI can be multiplexed in a PUSCH with different priority. 
And the wording “Simultaneous transmission of PUCCH and PUSCH associated with different priorities on cells of different bands is supported,” could be understood to apply to cells in a same PUCCH group and cells in different PUCCH groups. This it is not accurate referring to the above analysis. 
Hence we propose revising the description of simultaneous PUCCH/PUSCH transmission in R17 as below.
	Simultaneous transmission of PUCCH and PUSCH associated with different priorities on cells of different bands in a PUCCH group is supported, where UCI multiplexing in the PUCCH associated with the samea priority in combination of UCI multiplexing in a PUSCH associated with a different priority is supported if the UCI multiplexed on PUSCH is of same priority as the PUSCH.



Proposal: Revise the description of simultaneous PUCCH/PUSCH transmission as TP in annex.
Conclusion
According to the analysis in section 2, it is proposed:
[bookmark: _Ref69910645]Proposal: Revise the description of simultaneous PUCCH/PUSCH transmission as TP in annex.
Reference
[1]. [bookmark: _Ref100676104][bookmark: _Ref100842917]TS38.300  NR and NG-RAN Overall Description v17.0.0
Annex: TP to 38.300
-----------------------------------------------Start of the change -------------------------------------------------
[bookmark: _Toc37231869][bookmark: _Toc46501924][bookmark: _Toc51971272][bookmark: _Toc52551255][bookmark: _Toc100781935]5.3.3	Physical uplink control channel
Physical uplink control channel (PUCCH) carries the Uplink Control Information (UCI) from the UE to the gNB. Five formats of PUCCH exist, depending on the duration of PUCCH and the UCI payload size.
-	Format #0: Short PUCCH of 1 or 2 symbols with small UCI payloads of up to two bits with UE multiplexing capacity of up to 6 UEs with 1-bit payload in the same PRB;
-	Format #1: Long PUCCH of 4-14 symbols with small UCI payloads of up to two bits with UE multiplexing capacity of up to 84 UEs without frequency hopping and 36 UEs with frequency hopping in the same PRB;
-	Format #2: Short PUCCH of 1 or 2 symbols with large UCI payloads of more than two bits with no UE multiplexing capability in the same PRBs;
-	Format #3: Long PUCCH of 4-14 symbols with large UCI payloads with no UE multiplexing capability in the same PRBs;
-	Format #4: Long PUCCH of 4-14 symbols with moderate UCI payloads with multiplexing capacity of up to 4 UEs in the same PRBs.
The short PUCCH format of up to two UCI bits is based on sequence selection, while the short PUCCH format of more than two UCI bits frequency multiplexes UCI and DMRS. The long PUCCH formats time-multiplex the UCI and DMRS. Frequency hopping is supported for long PUCCH formats and for short PUCCH formats of duration of 2 symbols. Short and long PUCCH formats can be repeated over multiple slots or sub-slots, where the repetition factor is either indicated dynamically in the DCI or semi-statically in an RRC configuration.
For operation with shared spectrum channel access in FR1, PUCCH Format #0, #1, #2, #3 are extended to use resource in one PRB interlace (up to two interlaces for Format #2 and Format #3) in one RB Set. PUCCH Format #2 and #3 are enhanced to support multiplexing capacity of up to 4 UEs in the same PRB interlace when one interlace is used.
For operation in FR2-2, PUCCH Format #0, #1, #4 are extended to use resource in configurable number of continuous PRBs, up to 16 PRBs.
Up to two PUCCH configurations can be configured for a UE per PUCCH group (see TS 38.331 [12]), where the first PUCCH configuration is associated with a PUCCH of priority index 0 (low) and the second PUCCH configuration is associated with a PUCCH of priority index 1 (high).
UCI multiplexing in PUCCH is supported when PUCCH transmissions of UCIs coincide in time, and are associated with the same priority (high/low). In addition, multiplexing of HARQ-ACK of priority index 0 (low) and UCI of priority index 1 (high) in PUCCH of priority index 1 (high) is supported when PUCCH transmissions of HARQ-ACK of priority index 0 and UCI of priority index 1 (high) coincide in time.
UCI multiplexing in PUSCH is supported when UCI and PUSCH transmissions coincide in time, either due to transmission of a UL-SCH transport block or due to triggering of A-CSI transmission without UL-SCH transport block, and are associated with the same priority (high/low). In addition, HARQ-ACK multiplexing of a certain priority in PUSCH of a different priority is supported when HARQ-ACK and PUSCH transmissions coincide in time, either due to transmission of a UL-SCH transport block or due to triggering of A-CSI transmission without UL-SCH transport block:
-	UCI carrying HARQ-ACK feedback with 1 or 2 bits is multiplexed by puncturing PUSCH;
-	In all other cases UCI is multiplexed by rate matching PUSCH.
UCI consists of the following information:
-	CSI;
-	ACK/NAK;
-	Scheduling request.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Simultaneous transmission of PUCCH and PUSCH associated with different priorities on cells of different bands in a PUCCH group is supported, where UCI multiplexing in the PUCCH associated with the samea priority in combination of UCI multiplexing in a PUSCH associated with a different priority is supported if the UCI multiplexed on PUSCH is of same priority as the PUSCH.
For operation with shared spectrum channel access, multiplexing of CG-UCI and PUCCH carrying HARQ-ACK feedback can be configured by the gNB. If not configured, when PUCCH overlaps with PUSCH scheduled by a configured grant within a PUCCH group and PUCCH carries HARQ ACK feedback, PUSCH scheduled by configured grant is skipped.
QPSK and π/2 BPSK modulation can be used for long PUCCH with more than 2 bits of information, QPSK is used for short PUCCH with more than 2 bits of information and BPSK and QPSK modulation can be used for long PUCCH with up to 2 information bits.
Transform precoding is applied to PUCCH Format #3 and Format #4.
Channel coding used for uplink control information is described in table 5.3.3-1.

------------------------------------------End of the change ----------------------------------------------------



3
R2-2204665
oleObject1.bin
�

文本�

HP PUCCH 
with HP AN


LP PUCCH
 with LP AN/CSI


LP PUSCH


LP AN/CSI piggyback


PCC


SCC


inter-band�

LP PUCCH 
with LP AN


HP PUCCH
 with HP AN


HP PUSCH


HP AN piggyback


PCC


SCC


inter-band�

Case2-1


Case2-2


HP PUCCH 
with HP AN


LP PUSCH


PCC


SCC


inter-band�

LP PUCCH 
with LP AN


HP PUSCH


PCC


SCC


inter-band�

Case1-1


Case1-2


HP PUCCH 
with HP AN


LP PUCCH
 with LP AN


LP PUSCH


PCC


SCC


inter-band�

Case3


HP PUCCH 
with HP AN+LP AN


Mux of 
HP AN and LP AN



image1.emf
HP PUCCH 

with HP AN

LP PUCCH

 with LP AN/CSI

LP PUSCH

LP AN/CSI piggyback

PCC

SCC

inter-

band

LP PUCCH 

with LP AN

HP PUCCH

with HP AN

HP PUSCH

HP AN piggyback

PCC

SCC

inter-

band

Case2-1

Case2-2

HP PUCCH 

with HP AN

LP PUSCH

PCC

SCC

inter-

band

LP PUCCH 

with LP AN

HP PUSCH

PCC

SCC

inter-

band

Case1-1

Case1-2

HP PUCCH 

with HP AN

LP PUCCH

 with LP AN

LP PUSCH

PCC

SCC

inter-

band

Case3

HP PUCCH 

with HP AN+LP AN

Mux of 

HP AN and LP AN


