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1	Introduction
This document summarizes companies’ views related to the following topic, identified in the Feature lead summary #2 in R1-2001202 for NR-U Channel Access Procedures Agenda Item.
[100e-NR-unlic-NRU-ChAccess-03] Email discussion/approval on issues related tp CP extension (1st symbol of a slot, application of PUCCH) by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Timo (Nokia)
2. Discussion
The following summarizes the input to this topic
[bookmark: _Hlk33220505]CP extension related open issues or major corrections:
note: a few open issues related to UL CP extension were discussed in the contributions submitted to other AIs (mainly UL). Those issues can also be discussed under channel access. 
	CP extension for the 1st symbol of a slot
	[bookmark: _Hlk33445998]R1-2000544 (p3)
R1-2000724 (5)
R1-2000767

	Applicability of CP extension for PUCCH [and SRS}
	R1-2000411 (#3)
R1-2000437 (2)
R1-2000470 (p2)



More specifically, the proposals in the cited documents are as follows:

CP extension for the 1st symbol of a slot
R1-2000544
Issue #1
In current specification (also according to the agreements above), length of CP extension is calculated based on Cx*symbol length. 
However, since symbols in a slot have different length due to different CP length for NCP case, the “symbol length” here is ambiguous. Therefore, it is necessary to modify the previous agreements. Considering the intension of introducing CP extension, it could be calculated according to the length of Cx symbols before the first symbol of a PUSCH/PUCCH. A text proposal is provided in Appendix II.
Observation 2: According to the previous agreements, the symbol length in the formula for CP extension calculation is ambiguous for NCP case. It is necessary to modify the relevant agreement.
Proposal 3: CP extension should be calculated according to the length of Cx symbols before the first symbol of a PUSCH/PUCCH.
A text proposal is provided in Appendix II (of R1-2000544).
[TP not copied here due to space restrictions]
R1-2000724
In Sec. 5.3.1. of TS 38.211, additional text has been added to capture the agreements made during this WI [3-9] related to the CP extension. However, the way how the CP extension is computed, which is summarized in Table 5.3.1-1, currently does not account for the fact that the first OFDM symbol in each half of a subframe is always slightly longer than the other OFDM symbols. Therefore, the following proposed text for TS 38.211 should be implemented:
	[bookmark: _Toc19796407]*** Unchanged text is omitted ***
5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS

*** Unchanged text is omitted ***

Table 5.3.1-1: The cyclic extension .
	Index 
	
	
	

	0
	-
	-
	-

	1
	
	
	

	2
	

	
	

	3
	
	
	



*** Unchanged text is omitted ***



R1-2000767
As different OFDM symbol may have different CP duration, e.g. OFDM symbol #0 of a subframe has longer CP duration, the different OFDM symbol will have different symbol duration. The intention of CP extension is to make sure that the sum of gap for LBT and CP extension duration should occupy the entire OFDM symbol(s). Meanwhile, the CP extension can start at any OFDM symbol, hence the text in current specification may lead to a longer or shorter CP extension duration then expected one.
So we propose that:
Proposal 1: Adopt the following text proposals (in R1-2000767) for the duration of CP extension.
[TP not copied here due to space restrictions]

Issue #1: CP extension for the 1st symbol of a slot:
Several contributions address the issue of calculating the length of the CP extension for the 1st symbol of a slot. The proposed modifications address both 38.211 and 38.212.
In TS 38.211, at least the Table 5.3.1-1 should be modified to account for differences in durations of the first and the later OFDM symbols in a slot. Each of the contributions R1-2000544, R1-2000724, and R1-2000767 provide a slightly different way of describing this.
For TS 38.212, R1-2000544 and R1-2000767 propose also changes to Table 7.3.1.1.1-4 and Table 7.3.1.1.2-35. Here R1-2000767 essentially replaces the previous description of each CP extension length with an index pointing into 38.211, clause 5.3.1. R1-2000544 addresses this issue slightly differently. 
Based on the contributions, it seems there is an issue in the specs that’s requires a correction. 
Questions:
Which approach should be taken at least as a starting point for correcting the length of CP extension in 38.211 and 38.212:
Alt 1: R1-2000544 
Alt 2: R1-2000724 (for 38.211)
Alt 3: R1-2000767
Alt 4: none of the above but something else (explain what)
Alt 5: no correction needed:


Applicability of CP extension for PUCCH [and SRS]

R1-2000411
#3: Applicability of CP extension to PUCCH and SRS
In RAN1#99, the details of using CP extension prior to UL transmission were agreed, e.g.:   
Agreement:
For fallback DL assignments scheduling UL transmissions (e.g. PUCCH):
· LBT type, and the length of the CP extension are jointly encoded in the DL assignment and signaled with 2 bits.
· The supported combinations of LBT type and length of the CP extension are hardcoded in RAN1 specs
However, current version of TS 38.211 only describes the used of CP extension for PUSCH, and not other UL signals and channels. 
Proposal 3: Capture in TS 38.211, Section 5.3.1 that UL CP extension is applicable to also other uplink channels than PUSCH. 
A corresponding TP is embedded below.
-------- Beginning of Text Proposal ------------

[bookmark: _Toc26459633][bookmark: _Toc29230281]5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS


The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by
	
where  at the start of the subframe, 


and

-	 is given by clause 4.2;

-	 is the subcarrier spacing configuration; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList. 
In case of cyclic extension of the first OFDM symbol  allocated for uplinkPUSCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for uplink transmissionPUSCH is given by

where  refers to the signal in the previous subframe and  is given by 
-	Table 5.3.1-1 with the index,  and  given by the higher-layer parameters CP-ExtensionC2-r16 and CP-ExtensionC3-r16, respectively, and  given by clausue 4.3.1 for uplink transmissions not using configured grant dynamically scheduled PUSCH transmissions;
-	the procedure in [6, TS 38.214] for a PUSCH transmission using configured grant.


The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by



Table 5.3.1-1: The cyclic extension .
	Index 
	
	
	

	0
	-
	-
	-

	1
	
	
	

	2
	
	
	

	3
	
	
	



-------- End of Text Proposal ------------

R1-2000437
Furthermore, PUCCH is missing in the OFDM signal generation for CP extension in TS38.211. 
[bookmark: _Ref32562008]Proposal 2: Adopt the following text proposal to TS38.211 for CP extension prior to a dynamically scheduled PUCCH transmission. 

==================== Start of Text Proposal for Subclause 5.3.1 of TS 38.211 ====================
 [Unchanged part is omitted]
In case of cyclic extension of the first OFDM symbol  allocated for PUSCH or PUCCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for PUSCH or PUCCH is given by

where  refers to the signal in the previous subframe and  is given by 
-	Table 5.3.1-1 with the index,  and  given by the higher-layer parameters CP-ExtensionC2-r16 and CP-ExtensionC3-r16, respectively, and  given by clasue 4.3.1 for dynamically scheduled PUSCH and PUCCH transmissions;
-	the procedure in [6, TS 38.214] for a PUSCH transmission using configured grant.


The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by



Table 5.3.1-1: The cyclic extension .
	Index 
	
	
	

	0
	-
	-
	-

	1
	
	
	

	2
	
	
	

	3
	
	
	



==================== End of Text Proposal for Subclause 5.3.1 of TS 38.211 ====================



Issue #2: Application of CP extension for PUCCH in TS 38.212:
While applicability of CP extension on SRS may require more discussion at a later point in time, it seems that at least for PUCCH, a correction to 38.211 is needed. 
Question:
Should the TP for TS 38.211 in R1-2000437, Section 2, be approved, after also correcting the typo for “clasue”?  
Alt 1: Yes
Alt 2: No (explain also why)
 
Companies are asked to provide their view on the topic with the table below.

	Company
	Comment

	Nokia, Nokia Shanghai Bell
	Issue #1: Alt 3. We see there is an issue that needs to be corrected. For 38.212, we prefer the approach in R1-2000767, where the indexes in Table 5.3.1-1 of 38.211 are directly referenced. For the correction in 38.211, the SCS agnostic description in R1-2000767 looks like a good approach, but the details will still require closer checking.
Issue #2: Alt 1: There is clearly a need for a correction. We are ok to postpone discussion on SRS for future meetings.

	OPPO
	Issue #1: we support Alt 3. 
Issue #2: we support Alt 1. 

	Samsung
	Issue #1: Alt 1 or Alt 3. Principles are the same, Alt 3 is cleaner in spec, but Alt 1 seems has smaller change to current spec. Either is OK.  
Issue #2: Alt 1. Yes, we need fix this issue. An agreement not captured in the spec is the most essential issue. 

	ZTE, Sanechips
	Issue #1: Support Alt 1. 
For Alt 2 and Alt 3, I don’t understand why Mod 7*2_u operation for OFDM symbol l is introduce due to the current spec version seems to consider this restriction “the first OFDM symbol in each half of a subframe is always slightly longer than the other OFDM symbols”. 

e.g., in 38.211, the value range of OFDM symbol l is  in a subframe and Ncp,l is determined according to different CP type and special OFDM symbol index l=0, or l=7*2_u


Issue #2: Support Alt 1.

	NTT DOCOMO
	Issue #1: we prefer Alt 3 due to cleaner specification.
Issue #2: we support Alt 1. We are ok to postpone the discussion on SRS for future meetings.

	Fujitsu
	Issue #1: Alt 1. Alt.1 has smaller change on spec. and is more readable, so it’s better to be a starting point for discussion. But of course we can optimize to make it cleaner in spec.
Issue #2: Alt 1. 

	NEC
	Issue #1: Alt 3. Alt 3 is clear for the reader. Meanwhile for Alt 1, it’s better to use “a mod N” instead of mod(a, N) since “a mod N” style is defined in TS38.201 Annex A. 
Issue #2: Alt 1.

	Qualcomm
	Issue #1: Alt 1/2/3 are trying to make the CP extension more accurate. They are very similar. Out of these alternatives, Alt 3 seems to be simpler. On the other hand, even if we don’t make it very accurate, the impact will be very small. We just need to clarify  is assuming  of . In other words, instead of using , we can use a nominal term . The resulting CP extension length will not be very different and the gap generated will be within measurement error of tests. We would like to propose this as Alt 4.
Issue #2: Alt 1.

	Intel Corporation
	Issue #1: Either Alt 2 or Alt3 is supported because they are equivalent. 
Issue #2: Alt 1 :It is OK for CP extension to be applied for PUCCH in TS 38.212.

	LG
	Issue #1: We support Alt 3.
Issue #2: We support Alt 1.

	MediaTek
	Issue #1: We slightly prefer Alt. 3. 
Issue #2: We support Alt. 1. For SRS, we think it can be further discussed in a future meeting.

	Sharp
	Issue #1: We prefer Alt 3.
Issue #2: Support Alt 1. It has to be fixed.

	Ericsson
	Issue#1: We prefer Alt 3.
Issue#2: We support Alt1. We share the same view as Nokia on SRS.

	Huawei, HiSi
	Issue #1: The correction is necessary. For correcting 38.211, Alt 3 and Alt 2 are the same and they are cleaner for the spec. However, if Alt 3 is agreed,  should be changed to  as in Alt 2 to avoid calculating negative  values by misinterpretation. 
For correcting 38.212, we prefer the approach in R1-2000544 for clarity.   
Issue #2: We support Alt 1. We had the same proposal in R1-2000196 under the UL signals and channels AI. Discussion on SRS should be postponed for future meetings.

	vivo
	Issue#1: We prefer Alt. 3
Issue#2: We prefer Alt. 1.






3. Conclusion
Based on the discussion, the following was agreed:
[bookmark: _GoBack]Agreement:
For UL transmissions prior to dedicated RRC configuration or in CBRA, C2 and C3 before RRC configuration are set to the maximum integers which satisfy following:
1. C2*symbol length – 16 us – TA < symbol length
1. C3*symbol length – 25 us – TA < symbol length

Agreement:
The value ranges for C2 and C3 are updated as follows:
1. C2 values 
0. 1, 2, 3, .. , 28       for 15/30 kHz SCS
0. 2, 3,  .., 28       for 60 kHz SCS
1. C3 values 
0. 1, 2, 3, .. , 28       for 15 kHz SCS
0. 2, 3, .. , 28       for 30 kHz SCS
0. 3, 4, .. , 28       for 60 kHz SCS
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