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This document summarizes the following email discussion:

[100e-NR-unlic-NRU-ULSignalsChannels-03] Email discussion/approval on the issue related to PUCCH (FDRA & rate matching) by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Steve (Ericsson)
which includes the following topics:

	Issue #
	Description
	Tdoc
References
	Email Discussion Thread

	7
	Specifications are not clear on the following points related to frequency domain resource allocation for interlaced PUCCH
· Missing procedure, analogous to PUSCH, that PUCCH resource occupies RBs given by intersection of the RB set indicated by rb-SetIndex and the interlace(s) indicated by interlace0, interlace1
· Handling of case if intersection results in fewer than 10 PRBs
· For PF3, handling of case if intersection has 11 PRBs
· Clarification on definition of variables  and  (# of PRBs in interlace 0, 1)
· For PF0/1, clarification that cyclic shift cycling starts with lowest indexed IRB in the allocated interlace
· Eroneous RRC parameter for the RB-set index of a PUCCH resource. Should be rb-SetIndex. TP to 38.213 §9.2.1.
TP to 38.213 §9.2.1.
	[4]: R1-2000196 (P1,P2)  
[8]: R1-2000410 (I1,I2,I4)
[9]: R1-2000469 (TP3.1, TP3.2)
[10]: R1-2000955 (P1,P2)
[3]: R1-2000825 (P4,P5)   
	#3

	9
	PUCCH rate matching for Interlaced PF2 and PF3 does not take into account spreading factor. TP 38.212 §6.3.1.4
	[11]: R1-2000609 (P2)
	#3



According to the chairman’s instructions provided on 2/29, the following is concluded with respect to the 2 proposals in this document:
· Proposal 1
· There is broad consensus on the proposed TPs, but a few small adjustments will be needed
· Refer to RBs instead of IRBs
· Removal of square brackets in 2nd correction
· Conclude on the following issue raised by LG
· Alt 1: allow for gNB to allocate 11-RB interlace for PUCCH format 3, then UE only uses 10-RB in the interlace
· Alt 2: not allow for gNB to allocate 11-RB interlace for PUCCH format 3, then gNB only allocate 10-RB interlace
· Alt-1 is agreed
· Add reference to 38.213 Clause 9.2.1  in 38.211 Sections 6.4.1.3.1.2 and 6.4.1.3.3.2
· FL to draft TPs to be discussed until 3/3 (See draft TP-1a/b/c/d/e in Section 3.1)
· Proposal 2
· There is consensus to support a TP
· MediaTek has proposed a simplified TP compared to the one originally proposed by the FL
· FL to draft TP based on MediaTek’s proposal to be discussed until 3/3 (See draft TP-2 in Section 3.2)

2	Discussion
[bookmark: _Hlk32740917][bookmark: _Hlk32741833]2.1	FDRA for PUCCH
[bookmark: _Hlk33448526]Description:
Specifications are not clear on the following points related to frequency domain resource allocation for interlaced PUCCH
· Missing procedure, analogous to PUSCH, that PUCCH resource occupies RBs given by intersection of the RB set indicated by rb-SetIndex and the interlace(s) indicated by interlace0, interlace1
· Handling of case if intersection results in fewer than 10 PRBs
· For PF3, handling of case if intersection has 11 PRBs
· Clarification on definition of variables  and  (# of PRBs in interlace 0, 1)
· For PF0/1, clarification that cyclic shift cycling starts with lowest indexed IRB in the allocated interlace	Comment by Lunttila, Timo (Nokia - FI/Espoo): To us this is not fully inline with the agreement, saying that the indexing should start from the lowest indexed PRB of the PUCCH resource, not interlace. 

Of course this is not really critical and may not need to be addressed.

For PUCCH formats 0 and 1 configured with an interlace mapping, the formula for cyclic shift hopping in Section 6.3.2.2.2 of 38.211 is given by

where  indexes consecutive PRBs within an interlace starting with the lowest indexed PRB of the PUCCH resource within the BWP. N is the number of PRBs in an interlace (10 or 11).
· Erroneous RRC parameter for the RB-set index of a PUCCH resource. Should be rb-SetIndex

Affected Specification(s):
· TS 38.213, Section 9.2.1
· TS 38.211, Section 6.3.2.3.2
· TS 38.211, Section 6.3.2.4.2

	Company
	View/Position

	LG Electronics
	Seems to be OK with TP2 and TP3.
Seems to be OK with the first and third corrections in TP1.

Regarding the second correction in TP1, we already agreed the number of PRBs within the allocated interlace is 10 or 11 for PF0/1/2, and is 10 for PF3, respectively. This means, for a given PUCCH format, each interlace allocated for PUCCH resource consists of the PRB number agreed for the PUCCH format. 
Therefore, the square brackets in the second correction in TP1 are to be removed.

Regarding the last correction in TP1, it may be necessary to discuss which of following two alternatives is applied since there was no explicit agreement.
1) Alt 1: allow for gNB to allocate 11-RB interlace for PUCCH format 3, then UE only uses 10-RB in the interlace
2) Alt 2: not allow for gNB to allocate 11-RB interlace for PUCCH format 3, then gNB only allocate 10-RB interlace

	MediaTek
	Agree the TP2 and TP3. 

For TP1, similar to uplink resource allocation type 2 in TS 38.214, the determination of frequency domain resources for PUCCH doesn't have to involve IRB. Thus, we prerer to modify the correspoding paragraph in TP1 as follows:

If a UE is provided useInterlacePUCCH-Dedicated-r16, the UE shall determine the frequency domain resource allocation for PUCCH as the RBs intersection of the interlaced resource blocks [4, TS 38.211 Clause 4.4.4.6] corresponding to the interlace index interlace0 and, if provided, interlace1, and the RBs of the RB set provided by rb-SetIndex. The intersection results in  and  RBs in the first, and if configured, second interlace, respectively. The UE expects that  is either 10 or 11, [and if a second interlace is configured that  is either 10 or 11].
We are fine with the remaining part of TP1.

	Nokia, NSN
	TP1 looks generally fine. Some comments:
· We agree with LGE on „Therefore, the square brackets in the second correction in TP1 are to be removed.“
· We agree with MTK on the point regarding TP 1, except that „intersection“ should not be deleted at the first instance, see related correction:
If a UE is provided useInterlacePUCCH-Dedicated-r16, the UE shall determine the frequency domain resource allocation for PUCCH as the intersection of RBs intersection of the interlaced resource blocks [4, TS 38.211 Clause 4.4.4.6] corresponding to the interlace index interlace0 and, if provided, interlace1, and the RBs of the RB set provided by rb-SetIndex. The intersection results in  and  RBs in the first, and if configured, second interlace, respectively. The UE expects that  is either 10 or 11, [and if a second interlace is configured that  is either 10 or 11].
 Otherwise the TP1 is ok for us.

TP2 and TP3 look good, but we’ll need a similar change for Section 6.4.1.3.1.2 too, where the same sentence starting „For interlaced transmission, the mapping operation…“ is repeated.


	Spreadtrum
	For TP 1, we share the same views as Nokia.
We are fine with TP2 and TP3.

	vivo
	Seems good for TP2 and TP3.
For TP1, we share similar view with LGE. From UE perspestive, alt2 provided by LGE seems to have less implact

	Qualcomm
	Fine with TP2 and TP3. For TP1, prefers Nokia version

	NTT DOCOMO
	Support TP2 and TP3.
Regarding the second correction in TP 1, support Nokia’s proposal.
Regarding the last correction in TP 1, we prefer Alt-1 in LG’s comment because it has more flexibility on resource allcation, i.e., current TP is fine.

	Samsung 
	Share the same view with NTT DOCOMO.

	ZTE
	Agree with TP2 and TP. For LGE’s proposal on the last correction in TP1, we prefer alt2.

	Huawei, HiSilicon
	For TP1, support Nokia’s modification
Fine with TP2 and TP3.



[bookmark: _Hlk33457924]Support the text proposals TP1, TP2, TP3 below.
[bookmark: _Hlk32743955][bookmark: _Hlk33445790]----------------------------------- Text Proposal (TP1) for 38.213, Section 9.2.1 --------------------------------------
*** Unchanged text omitted ***
If a UE has dedicated PUCCH resource configuration, the UE is provided by higher layers with one or more PUCCH resources.
A PUCCH resource includes the following parameters:
-	a PUCCH resource index provided by pucch-ResourceId
-	an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB, if a UE is not provided useInterlacePUCCH-Dedicated-r16
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	an index of an RB set by intraCellGuardBandUL-r16 [6, TS 38.214] rb-SetIndex, if a UE is provided useInterlacePUCCH-Dedicated-r16	Comment by Stephen Grant: Corrected RRC parameter used to indicate RB set. This parameter is contained in the IE PUCCH-Resource-r16 in 38.331.
-	a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format
The UE expects that either none or both of useInterlacePUCCH-Common-r16 and useInterlacePUCCH-Dedicated-r16 are provided.
If a UE is provided useInterlacePUCCH-Dedicated-r16, the UE shall determine the frequency domain resource allocation for PUCCH as the intersection of the interlaced resource blocks [4, TS 38.211 Clause 4.4.4.6] corresponding to the interlace index interlace0 and, if provided, interlace1, and the RBs of the RB set provided by rb-SetIndex. The intersection results in  and  RBs in the first, and if configured, second interlace, respectively. The UE expects that  is either 10 or 11, [and if a second interlace is configured that  is either 10 or 11].	Comment by Stephen Grant: This paragraph clarifies 3 things:

 How the UE determines the frequency domain resource allocation for PUCCH through an intersection of interlace(s) and the RB set

 Defines the variables  and  which are used in 38.213 Sections 9.2.3, 9.2.5.1, and 9.2.5.2.

 Captures the RAN1 agreement where  is 10 or 11 PRBs (see special handling for PF3 below). In RAN1, it was not explicitly agreed that  must be 10 or 11. For now I have put this in square brackets. It should be discussed whether or not there are some guard band configurations where the # of PRBs in the 2nd interlace could be less than 10. 

Note: interlaced resource blocks are defined in 38.211 Section 4.4.4.6.
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex. 
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-Dedicated -r16, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes a number of interlaces and, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the  [4, TS38.211 Clause 6.3.2.6.3] lowest indexed interlaced resource blocks [4, TS 38.211 Clause 4.4.4.6] within the first, and if configured, second interlace within the PUCCH freqeuency domain resource allocation are used for PUCCH transmission.	Comment by Stephen Grant: The number of interlaces is not explicitly provided by RRC, so this can be removed. The parameters interlace0 and, if configured, interlace1 already capture the interlace configuration (see paragraph earlier in this section).

Note: In 38.331, the OCC index and length are configured within PUCCH-format{2,3}-r16, not PUCCH-format{2,3}.	Comment by Stephen Grant: This paragraph applies to interlaced PF3, where the number of PRBs must be restricted to 10 or 20. In case there are 11 PRBs within an interlace within an RB set, it is proposed to use the lowest indexed interlace resource blocks on each interlace within the PUCCH allocation.

Note: Section of 38.211 already defines M_{RB}^{PUCCH,3} = 10 or 20 for PF3 depending on if 1 or 2 interlaces are configured.
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
*** Unchanged text omitted ***
[bookmark: _Hlk32743972]------------------------------------------------------ End Text Proposal -------------------------------------------------------

--------------------------------- Text Proposal (TP2) for 38.211, Section 6.3.2.3.2 -----------------------------------
*** Unchanged text omitted ***






The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  assigned for transmission according to clause 9.2.1 of [5, TS 38.213] in increasing order of first the index  over the assigned physical resources spanning one resource block, and then the index  on antenna port . 
[bookmark: _Hlk33516816]For interlaced transmission, the mapping operation shall be repeated for each resource block in the interlace and in the active bandwidth part over the assigned physical resource blocks according to clause 9.2.1 of [5, TS 38.213], with the resource-block dependent sequence generated according to clause 6.3.2.2.	Comment by Stephen Grant: By pointing to 38.213 Section 9.2.1, this sentence clarifies that the cyclic shift cycling in PF0 occurs over the RBs given by the intersection of the indicated interlace and indicated RB set.
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

--------------------------------- Text Proposal (TP3) for 38.211, Section 6.3.2.4.2 -----------------------------------
*** Unchanged text omitted ***



[bookmark: _Hlk33516689]The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  which meet all of the following criteria: 
-	they are in the resource blocks assigned for transmission according to clause 9.2.1 of [5, TS 38.213],
-	they are not used by the associated DM-RS 



The mapping to resource elements  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource block, and then the index  on antenna port . 
For interlaced transmission, the mapping operation shall be repeated for each resource block in the interlace and in the active bandwidth part over the assigned physical resource blocks according to clause 9.2.1 of [5, TS 38.213], with the resource-block dependent sequence generated according to clause 6.3.2.2.	Comment by Stephen Grant: By pointing to 38.213 Section 9.2.1, this sentence clarifies that the cyclic shift cycling in PF1 occurs over the RBs given by the intersection of the indicated interlace and indicated RB set.
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

2.2	Rate Matching for PUCCH
Description:
In 38.212, Section 6.3.1.4 PUCCH rate matching for Interlaced PF2 and PF3 does not take into account spreading factor.

Affected Specification(s):
· TS 38.212, Section 6.3.1.4

	Company
	View/Position

	LG Electronics
	Seem to be OK with the TP.

	MediaTek
	Agree. However, in 6.3.2.5A and 6.3.2.6.3 of current spec 38.211, it already defines that  and  if OCC-Length-r16 is not configured for PF2 and PF3. Thus, it not necessary to additionally specify the two parameters in this section. Also, in Table 6.3.1.4-1, we don't have to differentiate whether OCC-Length-r16 is configured.

MediaTek ‘s TP:

------------------ ----------- Text Proposal for 38.212, Section 6.3.1.4 -----------------------
*** Unchanged text omitted ***







For PUCCH formats 2/3/4, the total rate matching output sequence length  is given by Table 6.3.1.4-1, where  , , and  are the number of symbols carrying UCI for PUCCH formats 2/3/4 respectively;  and  are the number of PRBs that are determined by the UE for PUCCH formats 2/3 transmission respectively according to Clause 9.2 of [5, TS38.213]; and ,  , and is are the spreading factors for PUCCH format 2, PUCCH format 3, and PUCCH format 4, repectively.

Table 6.3.1.4-1: Total rate matching output sequence length 
	PUCCH format
	Modulation order

	
	QPSK
	π/2-BPSK

	PUCCH format 2
	


	N/A

	PUCCH format 3
	
 
	
  

	PUCCH format 4
	

	




*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------


	Nokia, NSB
	The TP is basically ok, and we prefer MTK’s formulation for clarity.

	Qualcomm
	Support MTK version

	NTT DOCOMO
	Support MediaTek’s proposal

	Samsung
	Thanks MTK. We also support MTK’s proposal to avoid duplication. 

	ZTE
	Support the proposal with MTK‘s formulation

	Huawei, HiSilicon
	Fine with simplified the table provided by Mediatek. It should be clarified in the text that ,  when OCC-Length-r16 is not provided..



Support the following TP
--------------------------------------- Text Proposal for 38.212, Section 6.3.1.4 ----------------------------------------
*** Unchanged text omitted ***







For PUCCH formats 2/3/4, the total rate matching output sequence length  is given by Table 6.3.1.4-1, where  , , and  are the number of symbols carrying UCI for PUCCH formats 2/3/4 respectively;  and  are the number of PRBs that are determined by the UE for PUCCH formats 2/3 transmission respectively according to Clause 9.2 of [5, TS38.213]; and  is the spreading factor for PUCCH format 4., and  and  are the orthogonal cover code lengths for PUCCH formats 2 and 3, respectively, given by OCC-Length-r16, if provided, according to Clause 9.2.1 of [5, TS38.213].

Table 6.3.1.4-1: Total rate matching output sequence length 
	PUCCH format
	Modulation order

	
	QPSK
	π/2-BPSK

	PUCCH format 2
	
or
 if
OCC-Length-r16 is provided
	N/A

	PUCCH format 3
	
 or
 if
OCC-Length-r16 is provided
	
 or
 if
OCC-Length-r16 is provided

	PUCCH format 4
	

	




*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

[bookmark: _Toc535588825][bookmark: _Toc5596060][bookmark: _Toc17755492][bookmark: _Toc5596374][bookmark: _Toc8398224][bookmark: _Toc1970570][bookmark: _Toc8247956][bookmark: _Toc5100812][bookmark: _Toc21841029][bookmark: _Toc21841200][bookmark: _Toc22050970][bookmark: _Toc24660993][bookmark: _Toc32743906]3	Draft TPs to be Discussed for Phase 2 of Email Discussion
3.1	TP-1a/b/c/d/e
These TPs are a copy of those Section 2.1 and include the changes suggested by various companies during the email discussion. A list of changes is summarized in Section 1.
---------------------------------- Text Proposal (TP-1a) for 38.213, Section 9.2.1 -------------------------------------
*** Unchanged text omitted ***
If a UE has dedicated PUCCH resource configuration, the UE is provided by higher layers with one or more PUCCH resources.
A PUCCH resource includes the following parameters:
-	a PUCCH resource index provided by pucch-ResourceId
-	an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB, if a UE is not provided useInterlacePUCCH-Dedicated-r16
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	an index of an RB set by intraCellGuardBandUL-r16 [6, TS 38.214] rb-SetIndex, if a UE is provided useInterlacePUCCH-Dedicated-r16	Comment by Stephen Grant: Corrected RRC parameter used to indicate RB set. This parameter is contained in the IE PUCCH-Resource-r16 in 38.331.
-	a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format
The UE expects that either none or both of useInterlacePUCCH-Common-r16 and useInterlacePUCCH-Dedicated-r16 are provided.
If a UE is provided useInterlacePUCCH-Dedicated-r16, the UE shall determine the frequency domain resource allocation for PUCCH as the intersection of the RBs corresponding to the interlace index interlace0 and, if provided, interlace1, and the RBs of the RB set provided by rb-SetIndex. The intersection results in  and  RBs in the first, and if configured, second interlace, respectively. The UE expects that  is either 10 or 11, and if a second interlace is configured that  is either 10 or 11.	Comment by Stephen Grant: This paragraph clarifies 3 things:

 How the UE determines the frequency domain resource allocation for PUCCH through an intersection of the interlace(s) and the RB set

 Defines the variables  and  which are used in 38.213 Sections 9.2.3, 9.2.5.1, and 9.2.5.2.

 Captures the RAN1 agreement where  and are 10 or 11 PRBs (see special handling for PF3 below).	Comment by Stephen Grant: According to Nokia’s suggested change	Comment by Stephen Grant: Square brackets are removed
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex. 
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-Dedicated -r16, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes a number of interlaces and, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the  [4, TS38.211 Clause 6.3.2.6.3] lowest indexed PRBs within the first, and if configured, second interlace within the PUCCH freqeuency domain resource allocation are used for PUCCH transmission.	Comment by Stephen Grant: The number of interlaces is not explicitly provided by RRC, so this can be removed. The parameters interlace0 and, if configured, interlace1 already capture the interlace configuration (see paragraph earlier in this section).

Note: In 38.331, the OCC index and length are configured within PUCCH-format{2,3}-r16, not PUCCH-format{2,3}.	Comment by Stephen Grant: This paragraph applies to interlaced PF3, where the number of PRBs must be restricted to 10 or 20. In case there are 11 PRBs within an interlace within an RB set, it is proposed to use the lowest indexed interlace resource blocks on each interlace within the PUCCH allocation.

Note: Section of 38.211 already defines M_{RB}^{PUCCH,3} = 10 or 20 for PF3 depending on if 1 or 2 interlaces are configured.	Comment by Stephen Grant: According to the agreed Alt-1 in LGEs comment (see Section 2.1)
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

-------------------------------- Text Proposal (TP1-b) for 38.211, Section 6.3.2.3.2 ----------------------------------
*** Unchanged text omitted ***






The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  assigned for transmission according to clause 9.2.1 of [5, TS 38.213] in increasing order of first the index  over the assigned physical resources spanning one resource block, and then the index  on antenna port . 
For interlaced transmission, the mapping operation shall be repeated for each resource block in the interlace and in the active bandwidth part over the assigned physical resource blocks according to clause 9.2.1 of [5, TS 38.213], with the resource-block dependent sequence generated according to clause 6.3.2.2.
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

-------------------------------- Text Proposal (TP1-c) for 38.211, Section 6.3.2.4.2 ----------------------------------
*** Unchanged text omitted ***



The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  which meet all of the following criteria: 
-	they are in the resource blocks assigned for transmission according to clause 9.2.1 of [5, TS 38.213],
-	they are not used by the associated DM-RS 



The mapping to resource elements  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource block, and then the index  on antenna port . 
For interlaced transmission, the mapping operation shall be repeated for each resource block in the interlace and in the active bandwidth part over the assigned physical resource blocks according to clause 9.2.1 of [5, TS 38.213], with the resource-block dependent sequence generated according to clause 6.3.2.2.
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

------------------------------ Text Proposal (TP1-d) for 38.211, Section 6.4.1.3.1.2 ---------------------------------
*** Unchanged text omitted ***



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  in a slot on antenna port  according to

where  corresponds to the first OFDM symbol of the PUCCH transmission and  shall be within the resource blocks assigned for PUCCH transmission according to [5, TS 38.213]. 
For interlaced transmission, the mapping operation shall be repeated for each resource block in the interlace and in the active bandwidth part over the assigned physical resource blocks according to clause 9.2.1 of [5, TS 38.213], with the resource-block dependent sequence generated according to clause 6.3.2.2.
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

------------------------------ Text Proposal (TP1-e) for 38.211, Section 6.4.1.3.3.2 ---------------------------------
*** Unchanged text omitted ***




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


where 

-	 is defined relative to subcarrier 0 of the lowest-numbered resource block assigned for PUCCH transmission, 


-	 is given by Table 6.4.1.3.3.2-1 for the case with and without intra-slot frequency hopping and with and without additional DM-RS as described in clause 9.2.1 of [TS 38.213], where  corresponds to the first OFDM symbol of the PUCCH transmission. 
The resource elements  shall be within the resource blocks assigned for PUCCH transmission according to clause 9.2.1 of [5, TS 38.213]. 
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

	Company
	View/Position

	
	

	
	

	
	

	
	



3.2	TP-2
This TP is based on MediaTek’s proposal in Section 2.2
--------------------------------------- Text Proposal for 38.212, Section 6.3.1.4 ----------------------------------------
*** Unchanged text omitted ***







For PUCCH formats 2/3/4, the total rate matching output sequence length  is given by Table 6.3.1.4-1, where  , , and  are the number of symbols carrying UCI for PUCCH formats 2/3/4 respectively;  and  are the number of PRBs that are determined by the UE for PUCCH formats 2/3 transmission respectively according to Clause 9.2 of [5, TS38.213]; and , , andis are the spreading factors for PUCCH format 2, PUCCH format 3, and PUCCH format 4, respectively.

Table 6.3.1.4-1: Total rate matching output sequence length 
	PUCCH format
	Modulation order

	
	QPSK
	π/2-BPSK

	PUCCH format 2
	
	N/A

	PUCCH format 3
	
	

	PUCCH format 4
	
	



*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------
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