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Introduction
In R1-2310121, three ambiguities related to SUL were identified. 
· For PUSCH with AP-CSI, how to interpret UL/SUL indicator and the numerology of reportSlotOffsetList, especially when UL-SCH Indicator = 0.  
· UE behavior for PUSCH (and PUCCH) transmission with DCI 0_0 when pucch-Config is not configured but PUCCH-ConfigCommon is configured. 
· UE behavior for PUSCH (and PUCCH) transmission with DCI 0_1/0_2 when pucch-Config is not configured but PUCCH-ConfigCommon is configured. 

The document is provided the discuss whether/how to clarify these ambiguities in RAN1 #114bis. 
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Consider a scenario where DCI formats 0_1 or 0_2 is received with AP-CSI request, the UL/SUL indicator indicates SUL, and UL-SCH Indicator = 0. In this scenario, although there is no UL-SCH, UE should still follow the UL/SUL indicator to transmit CSI in PUSCH on SUL. Regarding the reportSlotOffsetList, given that there is only one reportSlotOffsetList/reportSlotOffsetListDCI-0-1/reportSlotOffsetListDCI-0-2 configured for that cell, i.e., we don’t those RRC parameters configured for both SUL and UL, how to interpret the unit of Timing offset value associated with reportSlotOffsetList/reportSlotOffsetListDCI-0-1/reportSlotOffsetListDCI-0-2 needs to be clarified. Because CSI in PUSCH is transmitted on SUL, it is natural to interpret reportSlotOffsetList/reportSlotOffsetListDCI-0-1/reportSlotOffsetListDCI-0-2 in units of the SUL numerology. 
In the above scenario, if UL/SUL indicator indicates UL, then UE should transmit CSI in PUSCH on UL, and interpret reportSlotOffsetList/reportSlotOffsetListDCI-0-1/reportSlotOffsetListDCI-0-2 in units of the UL numerology. 
Proposal 1: clarify the following as a conclusion in RAN1 Chair’s notes.
· When DCI formats 0_1 or 0_2 is received with AP-CSI request, regardless UL-SCH Indicator = 0 or 1, a UE transmits CSI in PUSCH on UL or SUL following the specification of UL/SUL indicator field in TS 38.212. The UE interprets reportSlotOffsetList/reportSlotOffsetListDCI-0-1/reportSlotOffsetListDCI-0-2 in units of the numerology of UL or SUL on which the AP-CSI in PUSCH is transmitted. 

Companies are welcome to provide comments to the above proposal in the table below. 

	Company Name
	Comments

	ZTE
	We agree with the intention of this proposal. However, the following 38.214 already clarifies that the slot offset is based on the numerology of the PUSCH subcarrier spacing. Thus, we believe no spec change and no conclusion is needed.

When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a CSI request field on a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table which is defined by the higher layer configured pusch-TimeDomainAllocationList in pusch-Config. The indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and the K2 value is determined as [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7184\wps1.png], where [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7184\wps2.png] are the corresponding list entries of the higher layer parameter reportSlotOffsetList in CSI-ReportConfig for the [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7184\wps3.png] triggered CSI Reporting Settings and [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7184\wps4.png] is the (m+1)th entry of [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7184\wps5.png].
[bookmark: _Hlk497992508]-	The slot where the UE shall transmit the PUSCH is determined by K2 as [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7184\wps6.png] where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7184\wps7.png] and [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7184\wps8.png] are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, and


	Nokia, NSB
	If there is ambiguity, we would be in favour of specification clarification rather than specifying through conclusion. That said, it appears that the ZTE-provided reference already covers the issue raised.

	Apple
	Similar view as ZTE

	Huawei, HiSilicon
	OK to have a conclusion.

	MTK
	Similar view as ZTE.

	Samsung
	The same view as ZTE. The spec is already clear.

	CATT
	Similar view as ZTE.
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The follow is the current specification for UL/SUL indicator in DCI format 0_0. The specification is quite comprehensive. But it still missed a few cases, where pucch-Config is not configured but PUCCH-ConfigCommon is configured. 
In the case of the first sub-bullet, in case pucch-Config is not configured but PUCCH-ConfigCommon is configured, the specification is missing. We can further divide this case into two sub-cases as below. -	UL/SUL indicator - 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on both UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured;
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured. 
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is not configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the uplink on which the latest PRACH is transmitted.


· Sub-case 1: PUCCH-ConfigCommon is only configured on one carrier, either on SUL or NUL. 
· Sub-case 2: PUCCH-ConfigCommon is configured on both SUL and NUL.
For sub-case 1, UE should follow the principle of this sub-bullet specification to transmit PUSCH on the carrier for which PUCCH-ConfigCommon is configured. Naturally, UE should transmit PUCCH on the carrier for which PUCCH-ConfigCommon is configured. 
For sub-case 2, UE should follow the principle of the third sub-bullet to transmit PUSCH on the carrier where the latest PRACH is transmitted. Furthermore, following the principle that PUCCH and PUSCH have to transmit on the same carrier when dynamic SUL/NUL switch does not apply, UE should transmit PUCCH on the carrier where the latest PRACH is transmitted as well. 
In the case of the third sub-bullet, in case pucch-Config is not configured but PUCCH-ConfigCommon is configured, we can further divide this case into two sub-cases as below. 
· Sub-case 1: PUCCH-ConfigCommon is only configured on one carrier, either on SUL or NUL. 
· Sub-case 2: PUCCH-ConfigCommon is configured on both SUL and NUL.
For sub-case 1, there can be two solutions. 
Solution 1 for sub-case 1 follows the current specification to transmit PUSCH on the carrier on which the last PRACH is transmitted. For PUCCH transmission, UE expect gNB should configure PUCCH-ConfigCommon on the same cell where the latest PRACH is transmitted, so that PUCCH and PUSCH are transmit on the same carrier in this sub-case. In other words, gNB has to configure rach-ConfigCommon and PUCCH-ConfigCommon on the same carrier. 
Solution 2 for sub-case 1, which is arguably NBC, is transmitting both PUCCH and PUSCH on the carrier for which PUCCH-ConfigCommon is configured. But solution 2 is more aligned with the solution for sub-case 1 for the first bullet. Therefore, we prefer solution 2 slightly. 
For sub-case 2, following current spec, UE transmit PUSCH on the carrier where the latest PRACH is transmitted. UE should transmit PUCCH on the carrier where the latest PRACH is transmitted as well.
With the above analysis, the following TP is proposed to clarify PUCCH/PUSCH transmission on SUL or NUL in case pucch-Config is not configured but PUCCH-ConfigCommon is configured. 
Proposal 2: Adopt the following TP in TS 38.212 (Rel-17) for DCI format 0_0.
-	UL/SUL indicator - 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on both UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured;
-	If the UL/SUL indicator is present in DCI format 0_0, the higher layer parameter pusch-Config is not configured on both UL and SUL, and the high layer parameter pucch-Config is not configured while PUCCH-ConfigCommon is configured on both UL and SUL, the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the uplink on which the latest PRACH is transmitted. The UE transmit PUCCH on the uplink on which the latest PRACH is transmitted.
-	If the UL/SUL indicator is present in DCI format 0_0, the higher layer parameter pusch-Config is not configured on both UL and SUL, and the high layer parameter pucch-Config is not configured while PUCCH-ConfigCommon is configured on either UL or SUL, the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which PUCCH-ConfigCommon is configured. The UE transmit PUCCH on the UL or SUL for which PUCCH-ConfigCommon is configured.
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured. 
-	If the UL/SUL indicator is not present in DCI format 0_0, and pucch-Config is not configured while PUCCH-ConfigCommon is configured on both UL and SUL, the corresponding PUSCH scheduled by the DCI format 0_0 is for the uplink on which the latest PRACH is transmitted. The UE transmit PUCCH on the uplink on which the latest PRACH is transmitted.
-	If the UL/SUL indicator is not present in DCI format 0_0, and pucch-Config is not configured while PUCCH-ConfigCommon is configured on either UL or SUL, the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which PUCCH-ConfigCommon is configured. The UE transmit PUCCH on the UL or SUL for which PUCCH-ConfigCommon is configured.
Companies are welcome to provide comments to the above proposal in the table below. 

	Company Name
	Comments

	ZTE
	First of all, it has to be clarified from which release the proponent wants to make this spec change.

This part of spec has been stable for several years, adding these new bullets will definitely be NBC change, we should be careful about introducing NBC issues at such late stage.

Secondly, the necessity and motivation for this change should be clarified. From our perspective, both of the following two sub-cases are concern cases. It is not clear why base station only configures PUCCH-ConfigCommon considering only limited PUCCH resources can be configured under PUCCH-ConfigCommon.
· Sub-case 1: PUCCH-ConfigCommon is only configured on one carrier, either on SUL or NUL. 
· Sub-case 2: PUCCH-ConfigCommon is configured on both SUL and NUL.


	Nokia, NSB

	It does appear that there are undefined cases in the specification. It would be important to clarify if these cases are “not supported by the specification”, or if they are to be supported, clarify the specification.

	Apple
	We understand the intention to keep PUCCH and PUSCH transmission on the same carrier but how to achieve it is unclear, even based on current specification. For example, for the first sub-bullet, when pusch-config is not configured on both carriers (say only configured on SUL), is it possible that pucch-config is configured on UL only? Why should we even look at pucch-config is anyway PUSCH is only configured on one of the carriers. We are open to further discuss but at this moment we cannot take the TP.

	MTK
	We are open to discuss this issue with potential spec update. Some side information, in R1-2304058, a related issue was discussed with the following RAN1 conclusion achieved in RAN1 #112bis-e:
Conclusion
If a UE is configured with NUL and SUL carrier in a serving cell, and pusch-config is configured, then the UL carrier configured with pucch-config, if any, should also be configured with pusch-config.

	Samsung
	Based on your proposal, I think this conclusion from RAN1#112b is not considered.
Conclusion (RAN1#112b)
If a UE is configured with NUL and SUL carrier in a serving cell, and pusch-config is configured, then the UL carrier configured with pucch-config, if any, should also be configured with pusch-config.
With this conclusion in mind, the potential problematic cases should be re-considered. I mean, case 1) PUSCH-Config and PUCCH-Config are not configured on both SUL and NUL, case 2) PUSCH-Config is configured on either or both carriers and PUCCH-Config is not configured at all.
So, we would like to check it the cases mentioned in the CR still can be a problem or not.   
In addition, as similar as above, we cannot see the clear motivation for this change. Moreover, even if a problem arises, considering PUCCH-ConfigCommon defines a new UE behavior which is not proper for CR discussion and requires more careful consideration. 


Common PUCCH + PUSCH with SUL in DCI 0_1 or 0_2
Similar issue of pucch-Config is not configured but PUCCH-ConfigCommon is configured can occurs for DCI 0_1 and 0_2 as well. The problematic scenario is the following.  
· PUCCH-config is not configured on neither UL nor SUL, PUCCH-CommonConfig is configured on both UL and SUL, and PUSCH-Config is configured on either UL or SUL but not on both. 
In this scenario, current specification is the following.  -	UL/SUL indicator - 0 bit for UEs not configured with supplementaryUplink in ServingCellConfig in the cell or UEs configured with supplementaryUplink in ServingCellConfig in the cell but only one carrier in the cell is configured for PUSCH transmission; otherwise, 1 bit as defined in Table 7.3.1.1.1-1.


UL/SUL suppose to be 0 bit in this case. If pucch-Config is configured, pucch-Config should be configured on the carrier that pusch-Config is configured, following the principle that PUCCH and PUSCH have to transmit on the same carrier when dynamic SUL/NUL switch does not apply. However, in this case, PUCCH-config is not configured where PUCCH-CommonConfig is configured on both carrier, then UE could transmit PUCCH and PUSCH in different carriers, which violate the principle that PUCCH and PUSCH have to transmit on the same carrier when dynamic SUL/NUL switch does not apply.
The solution of the problem could be very simple. When NW configure dedicated PUSCH-Config, NW should configure it on the carrier where latest PRACH is transmit from the UE. In this way, unified specification is achieved between DCI 0_0 and 0_1/0_2, and the UE follow the principle that PUCCH and PUSCH have to transmit on the same carrier when dynamic SUL/NUL switch does not apply.
Proposal 3: When PUCCH-config is not configured on UL nor SUL, and PUSCH-Config is configured on either UL or SUL but not on both, the corresponding PUSCH scheduled by the DCI format 0_1 and/or 0_2  is for the UL or SUL for which the PUSCH-Config is configured, a UE expect that pusch-Config is configured on UL or SUL where UE transmit the latest PRACH. The UE transmit PUCCH on UL or SUL where UE transmit the latest PRACH.
Companies are welcome to provide comments to the above proposal in the table below. 

	Company Name
	Comments

	ZTE
	Similar comment as above.
First of all, it has to be clarified from which release the proponent wants to make this spec change.

This part of spec has been stable for several years, adding these new bullets will definitely be NBC change, we should be careful about introducing NBC issues at such late stage.

Secondly, the necessity and motivation for this change should be clarified. From our perspective, this is also concern cases. It is not clear why base station only configures PUCCH-ConfigCommon considering only limited PUCCH resources can be configured under PUCCH-ConfigCommon.


	Nokia, NSB
	It is not clear if there is any motivation for the case of concern and it could be defined as not 
supported.

	Apple
	Similar comment as above

	Huawei, HiSilicon
	Suggest to remove the second part of the proposal because it was agreed that a gNB can re(/de-)configure PUSCH on SUL or NUL. Not sure how it is beneficial for a UE to have the second part.
Suggested changes in red:
Proposal 3: When PUCCH-config is not configured on UL nor SUL, and PUSCH-Config is configured on either UL or SUL but not on both, the corresponding PUSCH scheduled by the DCI format 0_1 and/or 0_2  is for the UL or SUL for which the PUSCH-Config is configured, a UE expect that pusch-Config is configured on UL or SUL where UE transmit the latest PRACH. The UE transmit PUCCH on UL or SUL where UE transmit the latest PRACH.


	MTK
	We are open to discuss this proposal. Some side information, in R1-2304058, a related issue was discussed with the following RAN1 conclusion achieved in RAN1 #112bis-e:
Conclusion
If a UE is configured with NUL and SUL carrier in a serving cell, and pusch-config is configured, then the UL carrier configured with pucch-config, if any, should also be configured with pusch-config.

	Samsung
	The same as above


Conclusions

CSI feedback with SUL
On CSI feedback with SUL, ZTE clarified that current spec is clear about what numerology to use to interpret reportSlotOffsetList/reportSlotOffsetListDCI-0-1/reportSlotOffsetListDCI-0-2. This issue is resolved. 

Common PUCCH (without dedicated PUCCH) + PUSCH with SUL/UL. 
The identified case where missing specification is the following. 
· UL/SUL indicator is not presented in DCI 0_0/0_1 or it is presented but ignored by a UE, pucch-Config is not configured, PUSCH-Config is configured on either UL or SUL but not on both, and PUCCH-ConfigCommon is configured. 
· Sub-case 1: PUCCH-ConfigCommon is only configured on one carrier, either on SUL or UL. 
· Sub-case 2: PUCCH-ConfigCommon is configured on both SUL and UL.

The situation of this case is still controversial. ZTE seems viewing this case as a corner case which can be avoided by gNB. While Huawei/HiSi seems viewing this case as a valid gNB configuration. 
FL proposed conclusion 1a: Continue discussion of the following case in RAN1#115:  
· UL/SUL indicator is not presented in DCI 0_0/0_1 or it is presented but ignored by a UE, pucch-Config is not configured, PUSCH-Config is configured on either UL or SUL but not on both, and PUCCH-ConfigCommon is configured. 
· Sub-case 1: PUCCH-ConfigCommon is only configured on one carrier, either on SUL or UL. 
· Sub-case 2: PUCCH-ConfigCommon is configured on both SUL and UL.
Reference
R1-2310121, Clarify CSI feedback with SUL, Qualcomm Inc. 
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