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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A RAN4 LS [1] was received and RAN1 is requested to change Rel-15 specification with respect to the meaning of value 3301, as cited as below,
	1. Overall Description:
RAN4 has discussed the applicable carrier leakage frequency and agreed to specify it depending on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE. However, in this IE, there is one value 3301 which indicates “Undetermined position within the carrier”, this indication cause ambiguity in RAN4, either from test point of view or BS demodulation point of view. So RAN4 requests RAN2 and RAN1 to change the value 3301 to be reserved and ignored by UE to remove this ambiguity.

2. Actions:
To RAN2 and RAN1
ACTION: 	RAN4 respectfully asks RAN2 and RAN1 to take above into consideration and change the specification correspondingly.  


In the following, companies’ views relevant to such request are provided. The chairman’s note for RAN4 discussions that resulted in the LS can be found in Appendix.
[bookmark: _Ref129681832]Discussions 
As in Appendix, RAN4 discussed about four options and then made decision to remove value 3301 [2].

Any identified issues to accept RAN4’s request
In the following table, companies are welcome to provide any identified issues to accept RAN4’s request:
	Company
	View

	Qualcomm
	“Undetermined position within the carrier” was added to cover cases such as intra-band contiguous CA with some CCs activated/deactivated.  In order to reduce power consumption, reducing the RF BW should be allowed when CCs are deactivated, potentially resulting in variable DC location. Other use cases may also exist. 
Our view is that RAN1 should inform RAN4 that the value ”Undetermined position within the carrier” should be kept.

	MediaTek
	We also think “Undetermined position within the carrier” is useful for reduced UE power consumption in intra-band contiguous UL CA with different number of activated carriers. To achieve this, a UE would change its channel bandwidth as well as its Tx DC location for the signal transmission over different number of activated carriers. Then, a UE would need to report Tx DC locations for all possible combinations, which is not feasible because there could be over 100 combinations. For example, if there is intra-band contiguous UL CA with 3 carriers and each carrier has 5 UL BWPs, UE would need to report Tx DC locations for ( combinations, considering 1, 2 & 3 activated carriers. Existing RAN2 spec can’t support such report & it’s also not feasible to report Tx DC locations for such a large number of combinations from UE perspective.
Therefore, we think “Undetermined position within the carrier” should be kept and RAN1 should send an LS to inform RAN4 about the above information and ask RAN4 to reconsider the decision.

	Huawei, HiSilicon
	Not sure if the current Rel-15 reporting mechanism for Tx DC location can sufficiently support intra-band contiguous UL CA. Because the value 3301 means “Undetermined position within the carrier” instead of “within the carrier combination”. If only one of UL CA cells is reported with “Undetermined position within the carrier” and the rest cells are reported with “Outside the carrier”, then the gNB can assume single Tx DC shared by UL CA cells. Otherwise, the gNB assume more than one Tx DC applied which is similar to inter-band UL CA case. However, only single Tx DC exists in practice for intra-band contiguous UL CA. Current Rel-15 UL Tx DC reporting mechanism seems not allow UE to report single Tx DC whose variable location can be across cells.



Summary of potential proposals:
Proposal: Send an LS to inform both RAN4 and RAN2 about above identified issues and ask RAN4 for their reconsideration.
Potential reply LS to RAN4 and RAN2 
If RAN4’s request is not accepted, a reply LS will inform both RAN4 and RAN2 about RAN1 understanding. In the following table, companies’ views are welcome on what is essential for the reply LS, e.g. any identified issues in RAN1, any suggestion for potential solution.
	Company
	View

	Qualcomm
	Our proposal is that the LS should include the following: 
”Undetermined position within the carrier” was added to cover cases such as intra-band contiguous CA with some CCs activated/deactivated.  In order to reduce power consumption, reducing the RF BW should be allowed when CCs are deactivated, potentially resulting in variable DC location. Other use cases may also exist. 
RAN1 would like to ask RAN4 to kindly reconsider their decision on ”Undetermined position within the carrier” with taking the above information into account.

	MediaTek
	OK with Qualcomm’s draft LS to RAN4. In addition, it’s better to CC RAN2 because RAN2 is also asked to change the corresponding RRC spec in RAN4 LS.

	
	



Summary of potential contents for the reply LS:
Potential Conclusion: The draft LS will take the above into account.

Potential CR if RAN4’s request is accepted
A draft CR ([3] for TS 38.211) was received this meeting for RAN1 specification changes assuming RAN4’s request is acceptable. 
	<Unchanged parts are omitted>
[bookmark: _Toc11324440]4.4.2	Resource grid


[bookmark: _Hlk505670522]For each numerology and carrier, a resource grid of  subcarriers and  OFDM symbols is defined, starting at common resource block  indicated by higher-layer signalling. There is one set of resource grids per transmission direction (uplink or downlink) with the subscript set to DL and UL for downlink and uplink, respectively. When there is no risk for confusion, the subscript  may be dropped. There is one resource grid for a given antenna port , subcarrier spacing configuration , and transmission direction (downlink or uplink). 
The carrier bandwidth  for subcarrier spacing configuration  is given by the higher-layer parameter carrierBandwidth in the SCS-SpecificCarrier IE. The starting position  for subcarrier spacing configuration  is given by the higher-layer parameter offsetToCarrier in the SCS-SpecificCarrier IE.
The frequency location of a subcarrier refers to the center frequency of that subcarrier.
For the downlink, the higher-layer parameter txDirectCurrentLocation in the SCS-SpecificCarrier IE indicates the location of the transmitter DC subcarrier in the downlink for each of the numerologies configured in the downlink. Values in the range 0 – 3299 represent the number of the DC subcarrier and the value 3300 indicates that the DC subcarrier is located outside the resource grid.
For the uplink, the higher-layer parameter txDirectCurrentLocation in the UplinkTxDirectCurrentBWP IE indicates the location of the transmitter DC subcarrier in the uplink for each of the configured bandwidth parts, including whether the DC subcarrier location is offset by 7.5 kHz relative to the center of the indicated subcarrier or not. Values in the range 0 – 3299 represent the number of the DC subcarrier, the value 3300 indicates that the DC subcarrier is located outside the resource grid, and the value 3301 indicates that the position of the DC subcarrier in the uplink is undeterminedis reserved.
<Unchanged parts are omitted>



It may facilitate RAN1 discussion for the above LS with clear potential text change in mind. In the following table, companies’ views are welcome on the draft CR or any new proposed text,
	Company
	View

	Qualcomm
	Since our view is that the change considered by RAN4 should not be adopted, our view is that a CR would not be necessary. 

	MediaTek
	”Undetermined position within the carrier” is useful so we don’t think this CR is necessary.

	
	



Summary of potential draft CR:
Potential Conclusion: Since a reply LS will be sent, the draft CR can be suspended until RAN4 and RAN2 reply.

Other views 
Companies are welcome to provide other views that have not been covered above:
	Company
	View

	Qualcomm
	We understand that UEs reporting “Undetermined position within the carrier” may have an impact on the testability of Tx signal quality. We think it is up to RAN4 to set conditions to limit such impact. 
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Appendix A. RAN4 Options that have been discussed
In order to provide the background of the RAN4 LS and the possible solutions that have been discussed in RAN4 before RAN4 agreement, the following is copied from the meeting report of RAN4#91 (R4-1907901).
======START======
[bookmark: _Toc17382811]6.5.5.5	Transmit signal quality [NR_newRAT-Core]
<Tx DC location>
R4-1905794	Assumption on DC location under undetermined situation
						  CR-  rev  Cat:  () v
					Source: Anritsu Corporation
Abstract: 
Transmit modulation quality minimum requirements need to take into consideration of a direct current (DC) location of a UL signal. In this contribution we consider on a location of DC for NR channel in a case it is not indicated from the UE. 
Observation 1: There is a case that a location of DC cannot be obtained from UplinkTxDirectCurrent IE.
Observation 2: All the test cases in transmit modulation quality will receive an impact if the carrier leakage has not been measured correctly.
Observation 3: Option 1 to 3 leaves some issues either within the conformance test or in the real network operation.
Proposal 1: Agree option 4 and remove the description of the value 3301 from the parameter of txDirectCurrentLocation in UplinkTxDirectCurrentBWP IE.
Discussion: 
Option 1: Mandate a UE vendor declaration in the test specification (TS 38.521-x).
Option 2: Define a default assumption of DC location in a channel.
Option 3: Omit testing carrier leakage.
Option 4: Remove the description of the value 3301 from the parameter txDirectCurrentLocation. 

R&S: we agree with option 1 or 4. Op4 is more clearner.
Ericsson: is it possible to find the location of DC? 
Intel: gNB vendors asked not to signal DC location in RAN1. We would like to keep the original value.
Nokia: we support option 4. 
Huawei: we also support option3.
Anrits: UE always has to indicate the exact position of DC so that we do not need to have default. Option 2 may not be suitable test condition for real network operation.

Decision: 		The document was noted.


R4-1905485	Discussion on the Tx DC location
						  CR-  rev  Cat:  () v
					Source: Huawei, HiSilicon
Abstract: 
Two options are proposed to handle 3301 value and option 2 is preferred.
Option 1: Test EVM, IBE requirements without removing carrier leakage.
Option 2: Make 3301 reserved for UE.

Discussion: 

Decision: 		The document was noted.


R4-1905486	LS to RAN2 on the Tx DC location
						  CR-  rev  Cat:  () v
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 
DCM: we would like to check the content. We would like to know if this causes non backward compatibility issues. Are there any UEs transmitting this 3301 in the market?
Nokia: we basically support to remove 3301, but we need to consider if there are UEs sending 3301 or not. Also we may not need to send this LS to RAN1. We need to check it.

Decision: 		The document was approved.
======END======
Appendix B. Relevant RAN1 agreements
RAN1#93
Agreements:
· It was noticed by RAN1 that there is an agreement regarding that a UE should report UL Tx DC location to the network by a semi-static signalling. However, such signalling wasn’t implemented in RAN2’s RRC spec. yet. RAN1 kindly asks RAN2 to implement such signalling. 
· FFS details of the signalling
· Check offline further on DL Tx DC location related issue
· To send an LS to RAN2 – Peikai (MediaTek)
Friday
R1-1807905	[Draft] LS on signalling of transmitter-side DC location	MediaTek
Decision: The draft LS is endorsed and final LS is approved in R1-1807910.
Agreements:
· For UL, a 13-bit indicator is used to indicate the Tx DC location corresponding to a UL BWP within a carrier
· This information is provided for each UL BWP configuration
· It’s also RAN1’s understanding that this information can be provided in RRCReconfigurationComplete from a UE to the network when a UL BWP is configured
· 1 bit is used to indicate whether there is 7.5 KHz shift
· “0” means no 7.5 KHz shift
· “1” means 7.5 KHz shift
· 12 bits are used to indicate the Tx DC location with the following table
	Subcarrier index (12 bits) within the carrier corresponding to the numerology of the UL BWP
	Tx DC location

	0
	0 

	⁞
	⁞

	3299
	3299

	3300
	Outside the carrier

	3301
	Undetermined position within the carrier

	3302
	Reserved 

	3303
	Reserved

	⁞
	Reserved

	4095
	Reserved


· For DL, 12-bit indicator is used to indicate the Tx DC location corresponding to a numerology within a carrier 
· This information is provided for each numerology potentially used for the carrier
· It’s RAN1’s understanding that this information can be optionally provided in SCS-SpecificCarrier from the network to a UE
· It’s RAN1’s understanding that the UE can assume that Tx DC location is outside the carrier if this information is not provided – up to RAN4 to handle performance related issues
· 12 bits are used to indicate the Tx DC location with the following table
	Subcarrier index (12 bits) within the carrier corresponding to a numerology 
	Tx DC location

	0
	0 

	⁞
	⁞

	3299
	3299

	3300
	Outside the carrier

	3301
	Reserved

	3302
	Reserved

	3303
	Reserved

	⁞
	Reserved

	4095
	Reserved
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