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Introduction
This email thread is focused on the following RF topics under AI 10. 
1. LS response on CA/DC MSD requirements (R5-233668)
2. LS on intraBandENDC-Support (R2-2304431)
3. LS on applicability of requirements for RedCap UE
Topic #1: LS response on CA/DC MSD requirements (R5-233668)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2313261
	Apple
	Observation 1: As all the specified per band channel bandwidths in FR1 are mandatory to be supported except for the newly introduced bandwidths, scenario 3 for UE not supporting any MSD test configurations would be very rare.

Observation 2: As a UE may not always support BCS4 or BCS5, there might still the possibility that the bandwidth combinations in MSD test points are not supported by the UE.

Observation 3: For UL harmonic interference and Rx harmonic mixing, the worst-case MSD always occurs at the lowest channel bandwidth for both victim DL carrier and aggressor UL carrier.

Observation 4: It is very unlikely a UE would not support the lowest DL and UL CBWs, therefore, for UL harmonic interference and Rx harmonic mixing, the worst-case MSD test configurations should normally be supported.

Observation 5: For cross-band interference, the worst-case MSD typically happens at the maximum CBW of the aggressor UL.

Observation 6: Since cross-band interference requires only one UL aggressor, if a UE is mandatory to support 100MHz as a single band, technically it should also support 100MHz in a single UL combination.

Observation 7: MSD is meant to verify the UE RF components performance, such as PA linearity, LNA linearity, front-end filter/multiplexer isolation, and passive component linearity which are also verified in single-band operation via out-of-band emission requirements, spurious emission requirements, out-of-band blocking requirements, etc.

Observation 8: There is not much value of UE self-declared MSD test configuration if MSD is not defined or is only required to conform with the specified largest MSD.

Proposal 1: If the specified MSD test configurations are not supported by UE due to the BCS limitation, the corresponding MSD verification can be waived.

Proposal 2: Upon the agreement of Proposal 1, send a reply LS to RAN5 on RAN4’s decision to waive the MSD verification if none of the specified MSD test configurations are supported by UE.

Draft LS:
RAN4 thanks RAN5’s response on the three scenarios with regard to the test configurations of CA/DC MSD requirements as described in RAN4 LS (R4-2306591). For scenario 3, it can be understood by RAN4 that having RAN5 define conformance tests for a requirement that does not exist in TS38.101-1 would not be feasible. Considering the rarity of scenario 3 and MSD requirements are meant to test UE RF components performance which can also be verified via single-band RF requirements under the same band combination, RAN4 has agreed that if the specified MSD test configurations are not supported by UE, the corresponding MSD verification can be waived.        



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 1-1
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Proposal 1: If the specified MSD test configurations are not supported by UE due to the BCS limitation, the corresponding MSD verification can be waived.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-1-2: Comments on the LS wording if Proposal 1 is agreeable
· RAN4 thanks RAN5’s response on the three scenarios with regard to the test configurations of CA/DC MSD requirements as described in RAN4 LS (R4-2306591). For scenario 3, it can be understood by RAN4 that having RAN5 define conformance tests for a requirement that does not exist in TS38.101-1 would not be feasible. Considering the rarity of scenario 3 and MSD requirements are meant to test UE RF components performance which can also be verified via single-band RF requirements under the same band combination, RAN4 has agreed that if the specified MSD test configurations are not supported by UE, the corresponding MSD verification can be waived.        
· Recommended WF
· TBA

Topic #2: LS on intraBandENDC-Support (R2-2304431)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312170
	Ericsson
	Proposal 1: for Case 3 with its contiguous downlink, the minimum requirements also apply for the intra-band non-contiguous fallback resulting from releasing an Scell within the sub-block bandwidth of the downlink configuration, an amendment to the fallback rules in 38.306.
Draft LS:
RAN4 would like to thank RAN2 for the signalling solution for intra-band EN-DC configurations and would like to provide the following review of the principles and the solution description and amend the earlier Reply LS in R4-2310501.
Firstly, the question on contiguous spectrum in the earlier Reply LS may require further clarification:
According to the scenario listed in RAN2 LS, RAN4 would like to check RAN2 whether the contiguity of intra-band EN-DC depends on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC.
RAN4 assumes that the signalling solution implies that for EN-DC configurations contiguous in the downlink and uplink, sub-blocks containing E-UTRA and NR carriers in two band entries are contiguous, regardless of presence of any other (non-contiguous) sub-blocks in further band entries of the BC for the downlink that only contain E-UTRA carriers.

Given the above, it is the understanding of RAN4 that the signaling solution devised allows unambiguous indication of the band combinations specified by RAN4 in 38.101-3. Thank you!
RAN4 has also discussed a possible amendment of the fallback principle that “an intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination” for Case 3 with its contiguous downlink configuration. Suppose a UE supports

· DL DC_(n)48CA (only), UL DC_48A_n48A (only and for any carrier separation)

then a DL Scell must be configured in between the LTE PCell and the NR PScell as shown in the figure below. The Scell cannot be released since the resulting DL configuration would be non-contigous, the only way would be to release the SCG.
[image: ]
The problem above can be handled if the UE also includes the additional band combination entry DC_48A-n48A in both the DL and UL. However, this also means that the UE must support non-contiguous EN-DC beyond the aggregate bandwidth of the downlink configuration. RAN4 is therefore considering an exception from the quoted fallback rule as follows: for Case 3 with its contiguous downlink, the minimum requirements also apply for the intra-band non-contiguous fallback resulting from releasing an Scell within the sub-block bandwidth of the downlink configuration. 
This would not require that the UE implementation supports the said additional non-contiguous band combination for any carrier separation within the band.


	R4-2312171/2/3	
	Ericsson
	CRs to 38.101-3 R16/17/18

	R4-2312691
	Xiaomi
	Proposal 1: DC_48A_(n)48AA with UL DC_(n)48AA is an intra-band contiguous EN-DC configuration. It should move to Table 5.3B.1.2-1 for intra-band contiguous EN-DC from Table 5.3B.1.3-2 for mixed intra-band contiguous and non-contiguous EN-DC.
Proposal 2: DC_48A_(n)48AA with UL DC_48A_n48A is the intra-band EN-DC combination with mixed contiguous and non-contiguous, and keeping in Table 5.5B.3-2, the UE supports these configurations indicating ‘non-contiguous’ by IE intraBandENDC-Support-UL.
Proposal 3: Introduce one note for DC_48A_(n)48AA with UL DC_48A_n48A in Table 5.5B.3-2 to clarify the UE should additionally support DC_48A_n48A for DL configuration when UE supports DC_48A_(n)48AA with UL DC_48A_n48A.


	R4-2312747
	Huawei, Hisilicon
	Observation 1: In RAN2’s understanding, if the UE reports ‘both’ with intraBandENDC-Support for 48C+n48A, it supports
· Configuration #1: DL DC_(n)48CA, UL DC_(n)48AA, and 
· Configuration #2: DL DC_48C_n48A, UL DC_48A_n48A.
Observation 2: Case 3 can be indicated by ‘Non-contiguous’ with intraBandENDC-Support-UL and absent with intraBandENDC-Support.
Observation 3: DL DC_48A_(n)48AA, UL DC_(n)48AA is an intra-band contiguous EN-DC configuration according to RAN2 LS. And the configuration is in the table defined for mixed intra-band contiguous and non-contiguous EN-DC in RAN4 specification.
Observation 4: Case 4 includes two configurations for DC_48A_(n)48AA.

Proposal 1: For the intra-band EN-DC combination with mixed contiguous and non-contiguous, the UE supports these configurations indicating ‘non-contiguous’ by IE intraBandENDC-Support-UL.
Proposal 2: RAN4 expect RAN2 to update the ‘intraBandENDC-Support’ in spec with contiguity of intra-band EN-DC depending on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC.
Proposal 3: The configuration of DL DC_48A_(n)48AA, UL DC_(n)48AA should be moved to the tables defined for intra-band contiguous EN-DC configuration Table 5.3B.1.2-1 and Table 5.5B.2-1 in 38.101-3.
Proposal 4: RAN4 should clarify in 38.101-3 the EN-DC configurations in the following table that need to be indicated by the new signaling intraBandENDC-Support-UL introduced in RAN2.
Proposal 5: Combinations of EN-DC configurations indicated by ‘both’ with intraBandENDC-Support or intraBandENDC-Support-UL are not required to be reflected in RAN4 specification as in the following table.


	R4-2312748/49/50
	Huawei, Hisilicon, Xiaomi
	CRs to 38.1-1-3 R16/17/18



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1: 
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Can we agree on Proposal 1: for Case 3 with its contiguous downlink, the minimum requirements also apply for the intra-band non-contiguous fallback resulting from releasing an Scell within the sub-block bandwidth of the downlink configuration, an amendment to the fallback rules in 38.306?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 2-1-2: Regarding “According to the scenario listed in RAN2 LS, RAN4 would like to check RAN2 whether the contiguity of intra-band EN-DC depends on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC.”
· Proposals
· Observation 1: for EN-DC configurations contiguous in the downlink and uplink, sub-blocks containing E-UTRA and NR carriers in two band entries are contiguous, regardless if there are other (non-contiguous) sub-blocks in further band entries of the BC for the downlink only containing E-UTRA carriers.
· Proposal 2: RAN4 expect RAN2 to update the ‘intraBandENDC-Support’ in spec with contiguity of intra-band EN-DC depending on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC.
· Recommended WF
· As Observation 1 and proposal 2 are similar, RAN4 can seek to confirm this in the LS to RAN2

Issue 2-1-3: Proposal 3: The configuration of DL DC_48A_(n)48AA, UL DC_(n)48AA should be moved to the tables defined for intra-band contiguous EN-DC configuration Table 5.3B.1.2-1 and Table 5.5B.2-1 in 38.101-3.
· Proposals
· Recommended WF
· Proposal 3 is agreeable.

Issue 2-1-4: Proposal 4: RAN4 should clarify in 38.101-3 the EN-DC configurations in the following table that need to be indicated by the new signaling intraBandENDC-Support-UL introduced in RAN2.
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	DC_48A_n48A

	DC_48A-(n)48AA
	DC_48A_n48A



· Recommended WF
· Proposal 4 is agreeable.

Issue 2-1-5: Proposal 5: Combinations of EN-DC configurations indicated by ‘both’ with intraBandENDC-Support or intraBandENDC-Support-UL are not required to be reflected in RAN4 specification as in the following table..
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_48A-(n)48AA
	DC_(n)48AA
DC_48A-n48A


· Recommended WF
· Proposal 5 is agreeable.

Topic #3: LS on applicability of requirements for RedCap UE
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312958
	Huawei, Hisilicon
	Observation 1: the conformance test cases for a lot of RedCap UE receiver characteristics have been completed based on the general principle specified in clause 7.3I, e.g. ACS case 1, blocking requirements, spurious response and intermodulation characteristics.
Proposal 1: Similar to the other RedCap UE receiver characteristics, e.g. ACS, blocking and so on, for a RedCap UE indicating SUL band combinations, the requirements in clause 7.3C in 38.101-1 shall be verified with the channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.
Proposal 2: As SUL requirements has been introduced into the spec since Rel-15 and the maximum channel bandwidth for RedCap UE is up to 20MHz, the Rx requirements for RedCap UE supporting SUL are only a subset of normal UE supporting SUL. Thus, no technical concerns are observed about verifying clause 7.3C with REFSENS specified in clause 7.3I
Proposal 3: If needed, RAN4 can provide some technical clarifications when replying RAN5’s LS.
Proposal 4: it’s proposed to clarify Q2 for RAN5 as below.
1) Reference sensitivity side conditions (UL/DL configuration) specified in clause 7.3C should be considered under the conditions that channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.
2) Sensitivity allowance specified in Table 7.3C.2-2 and Table 7.3C .2-4 should be considered under the conditions that channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.
3) The SUL band combination with HD-FDD band specified in clause 7.3C should be verified under the conditions that channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I for corresponding HD-FDD band.
Observation 2: RAN4 had considered complying with RAN plenary’s guideline and completing this work item simultaneously when drafting the specifications. In other words, what we have agreed have been captured into the RAN4’s specification.
Proposal 5: RAN4 should reply RAN5’s LS (R5-228034) based on the agreed RAN4’s specification.


	R4-2312959
	Huawei, Hisilicon
	RAN4 thanks RAN5 for raising these questions. After discussion, RAN4 would like to clarify applicability of Rx requirements for RedCap UE as below.
According to the current specification TS 38.101-1, there is a general description to clarify how to verify the Receiver characteristics for RedCap UE as below.
	7.1I	General
For a Redcap UE the requirements in Section 7 shall be verified with the channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.



Since clause 7.3C belongs to Section 7, for a RedCap UE indicating SUL band combinations, the requirements in clause 7.3C in 38.101-1 shall be verified with the channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I, which is similar to the other RedCap UE receiver characteristics, e.g. ACS, blocking and so on.
For some specific details, it’s recommended to follow this general principle as below when specifying conformance test cases for RedCap UE indicating SUL band combinations.
1) Reference sensitivity side conditions (UL/DL configuration) specified in clause 7.3C should be considered under the conditions that channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.
2) Sensitivity allowance specified in Table 7.3C.2-2 and Table 7.3C.2-4 should be considered under the conditions that channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.
3) The requirements specified in clause 7.3C for SUL band combination with HD-FDD band should be verified under the conditions that channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I for corresponding HD-FDD band.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 3-1: 
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1-1: Do we agree that RAN4 specifications include Rx requirements for RedCap UE indicating support for SUL band combinations based on the argument “Since clause 7.3C belongs to Section 7, for a RedCap UE indicating SUL band combinations, the requirements in clause 7.3C in 38.101-1 shall be verified with the channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I, which is similar to the other RedCap UE receiver characteristics, e.g. ACS, blocking and so on”?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 2-1-2: If there is no agreement on Issue 3-1-1, what can RAN4 do at this meeting?
· Proposals
· Option 1: Reply to RAN5 that there is no consensus in RAN4.
· Option 2: Continue the discussion in next RAN4 meeting.
· Recommended WF
· TBA
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