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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-02] Email discussion/approval on values for C2 and C3 in CP extension prior to dedicated RRC configuration and in CBRA in connected state, as well as possible update to the value range by 2/28 – 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. 

	Values for C2 and C3 in CP extension prior to dedicated RRC configuration and in CBRA in connected state, as well as possible update to the value range
	R1-2000470
R1-2000544 (p4)
R1-2000826 (2.1)
R1-2000912
R1-2000724 (5)



More specifically, the proposals in the cited documents are as follows:
R1-2000470
Proposal 1: UE does not expect to be indicated with CP extension of C2*symbol length – 16 us-TA and C2*symbol length – 25 us-TA before the dedicated RRC configuration. 
R1-2000544
Observation 3: UL transmissions in CBRA can use CP extension based on C2/C3 according to the current specification/agreements. But it does not work.
Proposal 4: Consider two alternatives:
1. Alt.1: Clarify that CP extension based on C2/C3 is not supported for CBRA. 
1. Alt.2: In case of CBRA, C2/C3 is determined based on TA, such that the CP extension is shorter than 1 symbol. 
R1-2000724
Proposal 1: The supported range of values of C2 that can be configured by RRC is
1. 1, 2, …, 29 for 15, 30 kHz, and 60 kHz SCS
Proposal 2: The supported range of values of C3 that can be configured by RRC is
1. 1, 2, …, 29 for 15 and 30 kHz SCS, and 
1. 2, 3, …, 30 for 60 kHz SCS 
R1-2000826
[bookmark: _Toc32612266]Proposal 1: Assume C1=1 and C2 =C3=3 before dedicated configuration for CP extension in Table 7.3.1.1.1-4 of TS 38.212 and adopt the following TP:
R1-2000912
Proposal 1: 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
R1-2000196
Proposal 3: UE determines the C2 and C3 values in CP extension for PUSCH and PUCCH from equation (1) and (2) according to the TA value indicated in the RAR when C2 and C3 are not configured by UE specific RRC signaling. (Adopt TP#3 in the Appendix)
  (1)
  (2)

Based on the contributions, the following options can be identified for two separate issues:

Issue #1: UL transmissions prior to dedicated RRC configuration or in CBRA:
Following alternatives can be identified:

For UL transmissions prior to dedicated RRC configuration or in CBRA:
Alt 1: UE is not expected to be indicated with a CP extension that depends on C2 or C3
Alt 2: UE assumes C2 and C3 are set to predefined values:
1. C1=1 and C2 =C3=3
Alt 3: 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











Issue #2: The supported range for C2 and C3
From R1-2000724:
The minimum value of C2 is 2 for 60KHz SCS in the current agreement. However, if TA is smaller than 1.83854us (e.g. timing advance command TA values less than 14), C2 could assume the value of 1 for 60 kHz SCS.  
In addition, the maximum values for C2 and C3 were determined based on the maximum possible value of TA for each subcarrier spacing.  However, for large TA values (e.g. timing advance command TA value equal to 3846, which is equivalent to 2.003125ms/1.0015625ms/0.50078125ms in 15/30/60 kHz SCS), maximum values for C2 can be as large as 29/29/29 for 15/30/60 kHz SCS.  Similarly, maximum values for C3 can be as large as 29/29/30 for 15/30/60 kHz SCS.  In summary, the supported range for C2 should be updated to support values in the range of 1, 2, …, 29 for 15, 30 kHz, and 60 kHz SCS. C3 can assume value in the range of 1, 2, …, 29 for 15 and 30 kHz SCS, and 2, 3, …, 30 for 60 kHz SCS.
Following alternatives can be identified:
Alt 1: The agreed value ranges for C2 and C3 are kept unchanged
Alt 2: The value ranges for C2 and C3 are updated as follows:
1. The supported range of values of C2:
0. 1, 2, …, 29 for 15, 30 kHz, and 60 kHz SCS
1. The supported range of values of C3:
1. 1, 2, …, 29 for 15 and 30 kHz SCS, and 
1. 2, 3, …, 30 for 60 kHz SCS 

Companies are asked to provide their views on the two issues above with the table below
	Company
	Comment

	Nokia, Nokia Shanghai Bell
	Issue #1: Alt 1 is slightly preferred because of simplicity
Issue #2: The minimum TA value for a TDD band is 39936 Tc, i.e. approximately 13 us [TS 38.133, Table 7.1.2-2]. Thus, it seems that extending the lower end of the values is not necessary. In fact, it seems even the value C3=1 @ 30 kHz is not possible. The same holds for C3=2 @ 60kHz. We are ok to make the corresponding modification to the value range. Alternatively, the ranges can be kept unchanged, while some of the values are unnecessary. 
For the higher end, we think the current set is ok, since they already allow for very large TA values, that may be impractical in real deployments.

	OPPO
	Issue#1: we support Alt 1 with the same reason given by Nokia 
Issue#2: we support Alt 1

	Samsung
	Issue#1: Alt 3 is preferred due to its flexibility and consistency with UE behavior after acquiring the RRC configuration. Revision to the formula is needed to take into first symbol in slot as well (i.e., using the conclusion from another email discussion thread)
Issue#2: Alt1. We didn’t an essential need for optimizing extreme scenarios. 

	NTT DOCOMO
	Issue#1: we prefer Alt 3 due to its scheduling flexibility and resource utilization. Alt 1 limits scheduling flexibility due to limited available sets of LBT type and CP extension value. For Alt 2, if predefined C2 and C3 are set to 3 while TA value is small (e.g., less than 1 symbol), the CP extension value becomes longer than 1 OFDM symbol. Even if TA value is set to be larger than necessary to avoid the CP extension value longer than 1 OFDM symbol, gNB cannot schedule one or multiple symbols due to the larger TA value.
Issue#2: we prefer Alt 1. It seems not necessary to extend the lower end value as Nokia mentioned. Higher end values can be extended to cover all the TA values from spec completeness point of view, while these values may be impractical as mentioned by multiple companies.

	ZTE, Sanechips
	Issue #1: Support Alt 1.
Issue#2: Support Alt 1, there is no need to consider some corner cases or boundary value to modify the previous agreement.

	Fujitsu
	Issue #1: we prefer Alt.3 for the similar reason mentioned by SS and DCM. In addition, in RAN1#99 meeting, we have agreed to support indicating a CP extension that depends on C2/C3 by DCI format 0_0. In our understanding, it is also applicable to the case when DCI format 0_0 is scrambled with TC-RNTI, which is only used for CBRA. So it seems we already agreed to allow gNB to indicate C2/C3 based CP extension in CBRA (otherwise, why we put the bit for indication there). Considering that, maybe we should further discuss how to support transmission with CP extension depending on C2/C3, e.g. down select between Alt.2 and Alt.3, rather than disabling it as in Alt.1.
Issue#2: we support Alt.1. We don’t think it’s a critical issue.

	Qualcomm
	Issue #1: We prefer Alt.3. For the special case of initial access, gNB knows TA from PRACH and thus can predict C2 and C3 (which will be used for later for the RRC configuration of C2 and C3 anyway) to leave a consistent symbol level gap for the UE to fill in the CP extension with the equation in Alt.3. On the other hand, we also understand Alt 1 and Alt 2 for simplicity, though for Alt 2, the default C2 and C2 numbers should be optimized for small cell, such as for C2/C3=1/1 for 15KHz, C2/C3=1/2 for 30KHz. We don’t need to define default C2/C3 for 60KHz case as the numerology is not used for initial access.
Issue #2: Agree with Nokia’s observation that 13us TA offset needs to be considered in the C2/C3 range. In that case C2=1 is not valid for 60KHz, and C3=1 is not valid for 30KHz and C3=1/2 are not valid for 60KHz. In general, it will be cleaner if we remove invalid values, but that means we need to spend time agree on the set of invalid values and update Alt.2. To save time, we can stay with Alt. 1, while assuming gNB should take care not to configure invalid values. We also proposed to cap the CP extension length calculated to between 0 and one symbol length in our contribution. In that case, even if the gNB gives non-ideal configuration, there is no UE impact.

	Huawei, HiSi
	Issue #1: We prefer Alt.3 for the same reasons provided by Samsung, DOCOMO, Fujitsu, and Qualcomm. We note that Alt.3 provides more flexibility for individual UE with different TA values while ensuring that CPE length is less than 1 OS as agreed. We hereby quote our TP#3 from R1-2000196 in the UL AI for your convenience:
TP#3 for TS 38.211 section 5.3.1
============================= Unchanged part omitted ============================
In case of cyclic prefix extension of the first OFDM symbol  allocated for PUSCH and PUCCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for PUSCH 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 higer-layer parameters CP-ExtensionC2-r16 and CP-ExtensionC3-r16, respectively, and  given by clasue 4.3.1 for dynamically scheduled PUSCH and PUCCH transmissions; if  and  is not provided, UE determines  and  according to by 



-	the procedure in [6, TS 38.214] for a PUSCH transmission using configured grant.
============================= Unchanged part omitted ============================

Issue #2: We prefer Alt.1 for the same reasons provided by Nokia

	Intel Corporation
	Issue #1 : Alt3 is preferred because we maintain the previous agreement of having cyclic prefix less than 1 symbol length in duration.
Issue #2: Alt2 with modifications. Agree with Nokia’s observation that 13us value for[image: ] should be taken into account. The timing advance value applied becomes [image: ]which means that the maximum values of C2 and C3 need to be increased further.  After adjusting for this offset, the following are the proposed values for C2 and C3:
1. C2 value 
0. 1, 2, 3, .. , 29       for 15/30 kHz SCS
0. 2, 3, 4   .., 30       for 60 kHz SCS
1. C3 value
1. 1, 2, 3, .. , 29       for 15 kHz SCS
1. 2, 3, 4, .. , 30       for 30 kHz SCS
1. 3, 4, 5, .. , 31       for 60 kHz SCS

	LG
	Issue #1: Alt 1 may limit the scheduling flexibility in that it is not allowed to indicate CP extension lengths corresponding to 2 states (where CP length is determined by C2 or C3) out of given 4 states. For Alt 3, since the length of CP extension is calculated based on the absolute TA value indicated by the RAR, misunderstanding between gNB and UE can be avoided. Therefore, we support Alt 3.
Issue #2: We support Alt 1.

	MediaTek
	Issue #1: We support Alt 3. One question for clarification: does the ACK to Msg4 belong to CBRA? For a UE in connected mode who performs CBRA, which method should it apply it apply to determine CP extension duration for PUCCH transmission responding to Msg4? Alt 3 or the C1/C2/C3 values it has been configured? 
Issue #2: We support Alt 2. Though extreme cases may rarely happen, Alt 2 does not cost extra bits of RRC parameters to make it more accurate.

	Sharp
	Issue#1: We slightly prefer Alt 1 because of simplicity.
Issue#2: Support Alt 1. We do not see the need of optimization for very large TA cases.

	Ericsson
	Issue#1: Our preference is Alt 2, but we can be supportive of Alt3.
Issue#2: We support Alt1. We agree with Nokia’s observation and Qualcomm assessment.  


3. Conclusion
Based on the discussion, the following was agreed:
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:
· C2*symbol length – 16 us – TA < symbol length
· C3*symbol length – 25 us – TA < symbol length

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