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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
As per guidance of the chairman, an email discussion for the Rel-15 CR R1-2008777 [1] was kicked off below.
 
[103-e-NR-7.1CRs-03] Correction on supplementary uplink in 38.213 (Rel-15) – Huawei
· Discussion and decision by 10/27, TPs by 10/29
 It is a clarification for functionalities as summarized below.
	Summary of change:
	1. Clarify the determination of valid slots for PUCCH repetiton for supplementary uplink.


 
[bookmark: _Ref129681832]Discussions 
Based on the discussions till October 28th, a main concern is raised about how to handle the Rel-16 mirror CR which can resolve potential cross-link interference in case of UL sharing with TDD UEs in the same bandwidth of SUL carrier.
Cross-link interference here means an inter-UE interference where a UL transmission power of a SUL UE may interfere the DL reception of  the other TDD UE that has been configured with overlapping bandwidth. As discussed above, there are three scenarios
· No other FDD nor TDD UEs are configured with the bandwidth overlapping with the SUL UE, regardless Rel-15 or Rel-16
· Some FDD UEs are configured with the bandwidth overlapping with the SUL UE
· Some TDD UEs are configured with the bandwidth overlapping with the SUL UE
In the first two scenarios, there is no cross-link interference as companies replied. Only the last scenario is concerned with cross-link interference. However, such cross-link interference is not caused by the CR R1-2008777 but the fact of lack of tdd-UL-DL-ConfigurationCommon/ tdd-UL-DL-ConfigurationDedicated for SUL carrier.

To handle the Rel-16 CR, three options are provided below,
· Option A: Agree the Rel-15 CR and its Rel-16 mirror CR, and the introduction of tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated is a separate issue and not done by this thread but can be discussed by further CR. Please note that Option A is compatible with future correction like Option B and Option C, i.e. Option A can be taken this meeting, and Option B and C are able to be introduced after any concerns on ASN.1 change are resolved. The CRs are as drafted in https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_103-e/Inbox/drafts/7.1/%5B103-e-NR-7.1CRs-03%5D/draft%20R1-2008777-Option%20A.zip

· Option B: Agree the Rel-15 CR. For Rel-16, agree the introduction of tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated and its associated text for PUCCH repetition as drafted in https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_103-e/Inbox/drafts/7.1/%5B103-e-NR-7.1CRs-03%5D/draft%20R1-2008777-Option%20B.zip

· Option C: For both Rel-15 and Rel-16, agree the introduction of tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated and its associated text for PUCCH repetition as drafted in https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_103-e/Inbox/drafts/7.1/%5B103-e-NR-7.1CRs-03%5D/draft%20R1-2008777-Option%20C.zip


For your convenience, the text changes are copied below,
============================= Option A =========================

Option A:
The same text change for both Rel-15 CR and Rel-16 mirror CR:
	<Unchanged parts are omitted>
9.2.6	PUCCH repetition procedure
<Unchanged parts are omitted>

For unpaired spectrum, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in Clause 9.2.3 and having
-	an UL symbol, as described in Clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols, as described in Clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4


For paired spectrum or supplementary uplink band, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Clause 9.2.3. 
<Unchanged parts are omitted>



============================= Option B =========================
Option B:
Rel-15 CR: the same text change as the Rel-15 CR of Option A
	<Unchanged parts are omitted>
9.2.6	PUCCH repetition procedure
<Unchanged parts are omitted>

For unpaired spectrum, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in Clause 9.2.3 and having
-	an UL symbol, as described in Clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols, as described in Clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4


For paired spectrum or supplementary uplink band, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Clause 9.2.3. 
<Unchanged parts are omitted>



Rel-16 CR: Agree to add tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated on SUL carrier for Rel-16, additionally the configuration is used to differentiate the branches of UE behaviors, compared to Option A.
	<Unchanged parts are omitted>
9.2.6	PUCCH repetition procedure
<Unchanged parts are omitted>
For unpaired spectrum or supplementary uplink band where the UE is provided with tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in Clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in Clause 9.2.4 for SR reporting or in Clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having
-	an UL symbol, as described in Clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols, as described in Clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4
For paired spectrum or supplementary uplink band where the UE is not provided with tdd-UL-DL-ConfigurationCommon nor tdd-UL-DL-ConfigurationDedicated, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in Clause 9.2.4 for SR reporting or in Clause 5.2.1.4 of [6, TS 38.214] for CSI reporting.  
<Unchanged parts are omitted>



============================= Option C =========================
Rel-15 CR: the same handling as the Rel-16 CR of Option B, agree to add tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated on SUL carrier for Rel-15
Rel-16 CR: the same handling as the Rel-16 CR of Option B, agree to add tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated on SUL carrier for Rel-16

The same text changes for both Rel-15 and Rel-16,
	<Unchanged parts are omitted>
9.2.6	PUCCH repetition procedure
<Unchanged parts are omitted>

For unpaired spectrum or supplementary uplink band where the UE is provided with tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in Clause 9.2.3 and having
-	an UL symbol, as described in Clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols, as described in Clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4


For paired spectrum or supplementary uplink band where the UE is not provided with tdd-UL-DL-ConfigurationCommon nor tdd-UL-DL-ConfigurationDedicated, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Clause 9.2.3. 
<Unchanged parts are omitted>





Q1: Without digging into detailed wording of CRs, which Option above should be the best way to go?
Companies’ views are very welcome.
	Company
	Option A/B/C
	View

	QualComm
	
	Thanks a lot for your effort.

We don’t think it is realistic to introduce (or to promise to introduce) tdd-UL-DL-ConfigurationCommon as part of SUL configuration in this CR discussion. According to ASN.1, tdd-UL-DL-ConfigurationCommon is a serving cell-specific parameter under ServingCellConfigCommon (or ServingCellConfigCommonSIB) and is parallel with uplinkConfigCommon and supplementaryUplinkConfig.

ServingCellConfigCommon ::=         SEQUENCE {
[...]
    uplinkConfigCommon                  UplinkConfigCommon                                                  OPTIONAL,   -- Need M
    supplementaryUplinkConfig           UplinkConfigCommon                                                  OPTIONAL,   -- Need S
[...]
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                              OPTIONAL, -- Cond TDD
[...]
}

Option B and Option C have the above problem. Option A does not resolve the concern on interference issue. The only way to enable PUCCH repetition on SUL is to find a way to limit it on FDD bands, at least in this thread.


	Moderator
	
	@Qualcomm, In Option B, it is only Rel-16 that tdd-UL-DL-ConfigurationCommon is introduced to, we feel it is feasible at this stage. It is an optional IE on condition of SUL bands similar to what we have for TDD now. Therefore, it has no impact on uplinkConfigCommon regardless of its location under ServingCellConfigCommon or supplementaryUplinkConfig. Option C may also be feasible as well because there are precedents like SRS carrier switching which had ASN.1  change for Rel-15 two meetings ago. Option A has no ASN.1 issue, but it does not requires to limit it on some SUL bands (potential overlapping with FDD bands or TDD bands) because it is up to network to handle the interference issue if any. Please note that only one out of three scenarios listed in the introduction has potential interference rather than all scenarios. Also Option A is compatible with future correction like Option B and Option C, i.e. Option A can be taken this meeting, and Option B and C are able to be introduced after any concerns on ASN.1 change are resolved 

	vivo
	
	We appreciate the effort from moderator to provide different options and the draft CR, which makes the whole picture clearer. In general we think both Option A and Option B are considerable. 
Regarding the draft CR, we are wondering if tdd-UL-DL-ConfigurationDedicated is needed in addition to tdd-UL-DL-ConfigurationCommon? If the only intention for the introduction of TDD configuration for SUL on TDD band is for the cross-link interference handling for adjacent carriers, only tdd-UL-DL-ConfigurationCommon seems sufficient. 

	Samsung
	
	Thank you for the effort. It looks very difficult to conclude something for now. First of all, we would like to know what is the companies’ understanding on PUCCH transmission for SUL when this CR is rejected between
· A. the UE behavior is not defined and therefore PUCCH repetition is not support for SUL.
· B. it is assumed as FDD operation and therefore PUCCH repetition can be supported for SUL.
If A, we do not need to agree with this CR for Rel-15 since this is not essential correction. 
If B, we need to further discuss whether/how to clarify it for SUL operation for Rel-15/16.
From our view, we think the proposed CR makes sense at least for Rel-15. Our first preference is to introduce this CR only for Rel-15 and keep FFS for Rel-16 operation. Although our preference is not perfectly aligned with Option A, we can be compromise to it for further progress.
Please note that, if we apply this CR for both Rel-15 and Rel-16 without any decision on configuring tdd-UL-DLConfiguration for SUL band, it is just up to gNB implementation how to handle the cross-link interference.
We cannot accept neither Option B nor Option C for now.

	ZTE
	Option
C
	First of all, we prefer to have a complete solution for both Rel-15 and Rel-16. From this perspective, Option A is not preferable because it doesn’t address the cross-link interference at all and then RAN1 needs to come back to this issue again in future meetings.
Then between Option B and Option C, it seems the only difference is whether we need to introduce RRC parameter for Rel-15 as well. As also commented by other companies, the SUL bands overlapping with TDD band are release-independent, which means that these bands can also apply to Rel-15 networks. To address this issue for both Rel-15 and Rel-16 networks, we prefer Option C. Furthermore, if Option C is to be introduced, then a Rel-15 UE capability is also needed to avoid potential NBC issue. 
Once companies reach consensus on which option to go, then we can try to discuss and finalize the detailed design for the chosen option. At least for now, it seems all the CRs are not complete yet at least for the following reasons.
1. As also commented by vivo, it is not clear whether we need tdd-UL-DL-ConfigurationDedicated.
2. I guess we may also need to add something in Section 11.1 of 38.213 if TDD pattern is introduced because currently Section 11.1 of 38.213 is trying to describe TDD pattern for a Cell instead of a carrier.
3. If TDD pattern is introduced, it seems we may also need to come back to the RACH issue for SUL that was discussed in last meeting.

	Moderator
	
	Thank you all for your comments.
@vivo, Please note that the determination of UL symbols in the concerned text refers to sub-clause 11.1 and tdd-UL-DL-ConfigurationDedicated is needed there. SUL as an uplink has all the functionalities that a normal uplink has, because the identical configuration structure IE are used for both SUL and normal uplink in TS 38.331. Therefore, tdd-UL-DL-ConfigurationDedicated is required.
@Samsung, Thank you for being flexible to accept Option A. Without the CR, the specification is incomplete for PUCCH repetition on SUL carrier, regardless which interpretation is taken. In 3GPP CR practice, it deserves a correction. Leaving a broken spec is never an option. Therefore, we would feel that this CR is essential. Regarding your comment on the introduction of RRC parameter, we understand your concern for Rel-15, but could you please consider Option B? Because it is now in Rel-16 correction phase, Rel-16 RRC parameters can be added.
@ZTE, Thank you for providing your preference Option C. We agree with you that Option down-selection is the current focus and detailed text changes can be further discussed after it. Regarding your first comment, please find our response above. Regarding your second comment, because tdd-UL-DL-ConfigurationXXX is per-band/carrier configuration in TS 38.331, its applicability is also per carrier, we don’t see any further spec impact for TS 38.213. But we are open for the discussions of CR details. Regarding your third comment, please feel free to provide a CR for RACH issue. But it seems unnecessary to couple it here because the discussion here does not rely on RACH solution.

Based on the companies’ preference, a brief summary is, 
Option A: Vivo, Samsung, HW
· Concern on potential Rel-15 cross-link interference: ZTE, Nokia
· Concern on potential Rel-16 cross-link interference: ZTE, Nokia, QC
Option B: Vivo, HW
· Concern on Rel-16 RRC parameter: Samsung, QC
· Concern on potential Rel-15 cross-link interference: ZTE, Nokia
Option C: ZTE, [Nokia?] 
· Concern on Rel-15 RRC parameter: Samsung, QC
· [bookmark: _GoBack]Concern on Rel-16 RRC parameter: Samsung, QC
 
Option B seems a potential middle ground for the following reasons,
· Less concern on introduction of RRC parameters: Rel-16 RRC parameters are still in correction phase. 
· Less concern on potential cross-link interference: It is resolved for Rel-16 and the future release. 
· Less impact on Rel-15 spec: In Appendix A-2, the effective date of release-independent CR to Rel-15 for the concerned SUL band(s) above is June 2020 (approved in RP-200959/R4-2006948). A Rel-15 UE supporting such concerned SUL bands is expected to be not released in market yet. Although the potential cross-link interference for Rel-15 products is possible in theory, but if there are any Rel-15 UEs or Rel-15 BSs requiring a Rel-15 CR for solving cross-link interference, the quantity seems very low. Future products have Rel-16 solution for potential cross-link interference.

Proposal: Option B is adopted, i.e.
· CR R1-2008777 is endorsed for Rel-15
· For Rel-16, at least RRC tdd-UL-DL-ConfigurationCommon is added on SUL carrier as optional configuration. The current UE behavior of PUCCH repetition on unpaired spectrum is reused for SUL bands if the RRC parameter(s) is configured, otherwise the current UE behavior of PUCCH repetition on paired spectrum is reused.
· The corresponding Rel-16 CR is completed in this meeting. FFS: details of Rel-16 CR and whether or not the introduction of tdd-UL-DL-ConfigurationDedicated on SUL carrier.

	
	
	



Q2: For the chosen Option, any suggestion for the detailed wording of the CR
Companies’ views are very welcome.
	Company
	Option A/B/C
	View

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





In case of any other important feedback, they are welcome below.
	Company
	View

	
	

	
	




Conclusions
[The following agreements are achieved:]

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
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Appendix

A-1. UE capability
The UE capability for PUCCH repetition is a per-UE capability without FDD/TDD differentiation, which means a UE supports both FDD and TDD branches of UE behaviors of PUCCH repetition in TS 38.213 if the UE reports a support of such capability.

A-2. The effective date for Release independent of Rel-16 SUL bands
	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	2017-09
	RAN4#85
	R4-1712166
	
	
	
	Skeleton TS
	0.0.1

	2018-03
	RAN4#86
	R4-1802107
	
	
	
	TS 38.307 v0.1.0
	0.1.0

	2018-06
	RAN#80
	RP-180988
	
	
	
	v1.0.0 submitted for plenary approval
	1.0.0

	2018-06
	RAN#80
	
	
	
	
	Approved by plenary – Rel-15 spec under change control
	15.0.0

	2018-09
	RAN#81
	RP-181896
	0001
	
	F
	CR for FR2 Power Classes in TS38.307
	15.1.0

	2018-12
	RAN#82
	RP-182362
	0002
	2
	B
	CR for TS 38.307
	15.2.0

	2019-06
	RAN#84
	RP-191237
	0005
	
	B
	Addition of missing features for TS 38.307
	15.3.0

	2019-09
	RAN#85
	RP-192046
	0007
	1
	B
	REL-16 TS 38.307 addition of Annexes for UE RF requirements
	16.0.0

	2019-12
	RAN#86
	RP-193019
	0009
	 
	B
	CR for REL-16 TS 38.307 for PC2 EN-DC TDD+TDD
	16.1.0

	2019-12
	RAN#86
	RP-193018
	0012
	 
	B
	CR for TS 38.307: additional UE channel bandwidth
	16.1.0

	2019-12
	RAN#86
	RP-193036
	0014
	 
	A
	Adding SDL to 38.307
	16.1.0

	2020-03
	RAN#87
	RP-200404
	0016
	
	A
	38.307 CR power class
	16.2.0

	2020-06
	RAN#88
	RP-201046
	0018
	
	F
	CR to 38.307 on clarification of the FR2 multi-band requirement framework
	16.3.0

	2020-06
	RAN#88
	RP-200986
	0022
	
	A
	Maintenance CR to 38307 on a reference spec number R16
	16.3.0

	2020-06
	RAN#88
	RP-200959
	0023
	
	F
	Endorsed CR to 38307 on applicable SUL requirements
	16.3.0

	2020-06
	RAN#88
	RP-200965
	0019
	1
	B
	CR for 38.307: Introduction of Power Class 1.5
	16.3.0

	2020-09
	RAN#89
	RP-201503
	0028
	 
	B
	CR for 38.307: Introduction of Power Class 1.5
	16.4.0
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