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1.	Introduction
RAN4 agreed WF [26] and LS [25] in RAN4#102-e and WI extension [27] in RAN#95e. Also WI updated [23] based on proposal in [24] was made in RAN#95e.  The remaining open items are offset range, single CC and DL CA for FR2.   
In this paper we discuss the named open items and discuss RAN4 specification changes. 
2. 	Discussion
2.1	The offset range
The offset range should allow for flexible UE implementation and number of bits should not limit the use of this new complicated DC location signalling interface. RRC interface is not limited by bits similarly as L1 interfaces are since messages can be customised for each purpose separately and carried by PUSCH. 
The UE may want to move the DC from center to the edge or away from PCell in current or future implementations. 
Proposal 1: Offset range allows for offset that is ½ aggregated BW for defined CA BW class 
Currently the largest aggregated BW is class U with 1600 MHz so offset of 800 MHz should be allowed.  
2.2	Handling of DC on DL only CC and Single CC handling within CA
The FR2 specification allows for Tx LO placement on DL only carrier and exception for it in this case. As explained in the LS [14] in the definition of the frequency component:
[bookmark: _Hlk87471687]Frequency component = Calculated relative to either 1) UL or 2) DL frequencies of the frequency component or 3) edge most frequencies among any DL and UL frequency components, based on UE capability indication that is one of the following:
The LO can be based on DL frequency components and so even the default be located on DL spectrum. 
The specification does not distinguish the exceptions for UL or DL CA, as written in 6.4A.0:
“The requirements in this clause apply if the UE has at least one of UL or DL configured for CA.”
and 
“Inband emission requirement is defined over the spectrum occupied by all configured UL and DL CCs”
thus the case when UE is configured for DL CA but only for one UL CC, is considered as CA and CA Transmit modulation quality requirements apply. 
There not much RAN4 needs to agree further about this but towards RAN2 a clarification could be made for the single CC case as follows:
Proposal 2: Inform Ran2 that when UE is configured for one UL CC but more than one DL CC, UE needs to be able to signal the UL DC location on any configured DL CC.   
2.3	CC grouping for dual LO case
Currently up to Rel-17, FR2 specification does not contain any exceptions for second LO. Dual LO and CC grouping therefore is applicable only to FR1. FR1 specifications define UL CA configurations up to two CC per band. In conjunction with UL CA, there maybe more DL CCs that then would belong to the groups. Just to ensure the understanding and readers and writers understanding on this issue, we drew a picture with explanations. 
Proposal 3: Limit the CC groups so that each group contains only one UL CC. 
The question what happens in fallback case here. If one DL CC is deactivated or de-configured, then there is no change in CC grouping since the reason for the second LO was two UL CCs. If the second UL CC is deactivated/deconfigured, the second LO is not needed anymore. 
Proposal 4: The fallback case should follow the same CC grouping as the higher level CA configuration where the DC location was signalled for DL CCs.
Proposal 5: For the UL CC fallback case, the second LO is not assumed to be present anymore. 
2.3	LS text
Ran4 should send one more LS to ran2 to clarify the above issues with the contents as below:
1) The offset maximum range is up to +/- 800 MHz with 120 kHz SCS corresponding to 6667 subcarriers with +/- direction indication and with 60 KHz SCS corresponding to 13334 subcarriers with +/- indication.
2) When UE is configured for one UL CC but more than one DL CC, UE needs to be able to signal the UL DC location on any configured DL CC.   
3) CC grouping is limited to one UL CC per CC group. 
4) Fallback CA configuration follows same CC grouping in case of fallback consists of deactivated or deconfigured DL CC. In case fallback consists of deactivated or deconfigured UL CC, there is no second DC location and CC grouping is not valid. 
2.4	Ran4 specification impact
Once Ran2 concludes the design, ran4 should update the specifications with appropriate references. Below we discuss where changes should be done.
The DC location i.e. the carrier leakage location needs to be known in carrier leakage requirements, IBE emissions for the allocated CC and the non-allocated CC and EVM test. 
Conclusion
Proposal 1: Offset range allows for offset that is ½ aggregated BW for defined CA BW class 
Proposal 2: Inform Ran2 that when UE is configured for one UL CC but more than one DL CC, UE needs to be able to signal the DC location on any DL CC.   
Proposal 3: Limit the CC groups so that each group contains only one UL CC. 
Proposal 4: The fallback case should follow the same CC grouping as the higher level CA configuration where the DC location was signalled for DL CCs.
Proposal 5: For the UL CC fallback case, the second LO is not assumed to be present anymore. 
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1. Overall Description:
RAN4 has further discussed the offset mentioned in LS (R4-2119965) and concluded that maximum offset can be up to 800 MHz and the granularity is the lowest subcarrier spacing used in the CA configuration.  
Ran4 has also discussed the impact of the WID update and conclude that in addition to the information provided in the earlier LS’s, RAN4 would like to inform that when UE is configured for one UL CC but more than one DL CC, the DC location maybe positioned in DL CC and UE needs to be able to signal the location of the DC on any configured DL CC.
1) The offset maximum range is up to +/- 800 MHz with 120 kHz SCS corresponding to 6667 subcarriers with +/- direction indication and with 60 KHz SCS corresponding to 13334 subcarriers with +/- indication.
2) When UE is configured for one UL CC but more than one DL CC, UE needs to be able to signal the UL DC location on any configured DL CC.   
3) CC grouping is limited to one UL CC per CC group. 
4) Fallback CA configuration follows same CC grouping in case of fallback consists of deactivated or deconfigured DL CC. In case fallback consists of deactivated or deconfigured UL CC, there is no second DC location and CC grouping is not valid. 
With this information Ran4 considers the work complete and hopes RAN2 can complete the work for creating a signalling solution enabling UE to signal is DC location in case of contiguous and non-contiguous CA with multiple component carriers for UL and/or DL. 

2. Actions:
To RAN2 group.
ACTION:   RAN4 respectfully requests RAN2 to take the above information in to account and invites questions on further unclear or open items.  

3. Date of Next TSG-RAN WG4 Meetings:
3GPP RAN 4 RAN4#104 		2022-08-22	2022-08-26	Toulouse, France
3GPP RAN 4 RAN4#104-bis-e	2022-10-10	2022-10-19	Electronic meeting


