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Introduction
This thread is targeted for the Rel-15/16 maintenance inputs in this meeting, however, only the key issues that need to be discussed broadly is included considering most of the CRs/TPs will be treated one by one anyway in the meeting.
List of topics below: 
· Topic #1: Support of n41 NS_47 with PC1.5
· Topic #2: 30MHz reconfiguration failure when accessing 40MHz network of n28
· Topic #3: Clarification of carrier resource grid mapping
· Topic #4: LS to RAN2 on simultaneous Rx-Tx
· Topic #5: EIRP-based test metric for FR2 SEM
[bookmark: _Hlk118915315][bookmark: _Hlk118908522]Topic #1: Support of n41 NS_47 with PC1.5
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218527
	SoftBank
	[bookmark: _Hlk118908788][Proposal-1] We’d like to propose to invite evaluation/simulation results for NS_47 with PC1.5 for RAN4#106 (Feb/23 in Athens)
[Proposal-2] If situation permits, we’d like to conduct this activity under a maintenance AI for the flexibility of the first release applied.


Open issues summary
Sub-topic 1-1
Sub-topic description: n41 NS_47 was defined for PC3 and PC2 in current spec due to power class limitation in some countries to protect the domestic satellite services. Now PC1.5 (29dBm) would be allowed in the near future in Japan. There is proposal to evaluate the AMPR for PC1.5 in next meeting and discuss further in the maintenance AI for spec changes.
Open issues and candidate options before f2f meeting:
Issue 1-1: Open discussion for the future evaluation of PC1.5 for NS_47 in n41
· Proposal 1: invite evaluation/simulation results for NS_47 with PC1.5 for RAN4#106 (Feb/23 in Athens)
· Proposal 2: If situation permits, we’d like to conduct this activity under a maintenance AI for the flexibility of the first release applied.

· Recommended WF: 
· Comment collecting, and encourage companies to evaluate the AMPR in next meeting.

Issue 1-2: Simulation assumptions of PC1.5 for NS_47 in n41
Simulation conditions are: 
	    Tx CBW=30MHz, 2545 – 2575MHz (Fc=2560MHz)
	Protection requirements: -25dBm/MHz in 2530 – 2535MHz, -30dBm/MHz in 2505 – 2530MHz
    Results: Charts of Necessary backoff required vs. RBstart and Lcrb (or MHz expression as per NS_47 tables)
	 Power class: PC1.5 (PC2+PC2 2PA)
    Modulation orders: As per current scheme
DFT-s-OFDM: π/2-BPSK, QPSK, 16QAM, 64QAM, 256QAM
CP-OFDM: QPSK, 16QAM, 64QAM, 256QAM
	 SCS: Similar fashion of Table 6.2.3.18, 15kHz, 30kHz and 60kHz are considered/MHz-based expression



· Recommended WF: 
· Comment collecting about the simulation conditions.

[bookmark: _Hlk118915326]Topic #2: 30MHz reconfiguration failure when accessing 40MHz network of n28
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: _Hlk118910615]R4-2218650
	CMCC
	Proposal 1: it’s suggested to unify UE behavior about whether UE will internal check UE dedicated CBW upper and lower bound even when such bound are within operation band range as listed in issue 2-1-1.
Proposal 2: rightmost PRB will not be scheduled to avoid possible effect of system performance or RF requirements due to smaller guard band less than minimum RF requirements.
Observation 1: when gNB and UE have different CBW, either gNB side or UE side will not be aligned with channel raster.
Observation 2: 40kHz channel raster as exceptions should be allowed for band n28 UE when gNB’s CBW is larger than UE’s CBW as in following table if solution 1a) is finally approved.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	
	40x
	143628
	154628


Observation 3: 40kHz channel raster should be allowed as exceptions for band n28 gNB when gNB’s CBW is larger than UE’s CBW as in following table if solution 3 is finally approved.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	
	40
	144608
	155608


Proposal 3: it’s suggested to allow some exception of channel raster for band n28. i.e. 40kHz, for either gNB side or UE side.

	[bookmark: _Hlk118911792]R4-2218772
	Qualcomm
	Observation: Adopting solution 3 and adding a new channel raster position specific to the 40MHz CBW has the least overall specification and eco-system impact.
Proposal: Adopt Solution 3 and add a new channel raster position specific to the 40MHz CBW in TS 38.104.



The moderator can suggest a limited number of papers which could be presented.
Note: R4-2218650 from CMCC can be presented for overview of this issue and potential solutions.
Open issues summary
Sub-topic 2-1
Sub-topic description: In last meeting, two options are down selected for further discussion and papers in this meeting mainly focus on the two candidates.
	· Solution 1a): RAN4 allow carrier edge extend over duplex edge but not extend over band edge. 
· Solution 1a)-1: the 30 MHz channel bandwidth can be shifted by 1 PRB to increase the lower internal GB above 758 MHz and the rightmost PRB will not be scheduled,
· Solution 3: shift the guard band and the RB configuration at gNB side of 40MHz CBW by 40kHz (same as minimum guard band of 30MHz) to higher frequency.



Issue 2-1-1: Which Solution is preferred
· Proposal 1: Either Solution 1a or Solution 3 is adopted, allow some exception of channel raster for band n28. i.e. 40kHz, for either gNB side or UE side (R4-2218650)
· Proposal 2: Adopt Solution 3 and add a new channel raster position specific to the 40MHz CBW in TS 38.104. (R4-2218772)

Recommended WF: Go with proposal 2 considering these two proposals are similar in adopting Solution 3?

Issue 2-1-2: About Option 1a, whether UE will internal check CBW upper and lower bound even when such bounds are within operation band range
· Proposal 1: as long as max RB configuration doesn’t extend duplexer edge, UE dedicated CBW is allowed to extend over duplexer edge without possible malfunction. In other words, UE doesn’t internal check the minimum guard band since this is not needed. 
· Proposal 2: UE dedicated CBW is not allowed to extend over duplexer edge
· Proposal 3: Unify UE behaviour of either Option 1 or Option 2 in the spec (R4-2218650)

[bookmark: _Hlk118910654]Issue 2-1-3: If proposal 1 of Issue 2-1-2 is agreed, whether it is ok to below proposal from R4-2218650
· [bookmark: _Hlk118911416]Proposal: Rightmost PRB will not be scheduled to avoid possible effect of system performance or RF requirements due to smaller guard band less than minimum RF requirements. (R4-2218650)


[bookmark: _Hlk118915335]Topic #3: Clarification of carrier resource grid mapping
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218811
R4-2218812 (CAT-A)
R4-2218813 (CAT-A)
	Ericsson
	38.104 CR: Clarification of carrier resource grid mapping

	R4-2218814
R4-2218815 (CAT-A)
R4-2218816 (CAT-A)
	Ericsson
	38.101-1 CR: Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2218817
R4-2218818 (CAT-A)
R4-2218819 (CAT-A)
	Ericsson
	38.101-2 CR: Carrier resource grid mapping to channel raster and use of UE-specific bandwidth



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 2-1
Moderator note: Those three CRs seems are connected with the Irregular CBW SI discussions. Can be discussed one by one.

Topic #4: LS to RAN2 on simultaneous Rx-Tx
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: _Hlk118913714]R4-2218820
	Ericsson
	Draft LS to RAN2 on simultaneous Rx-Tx for band pairs of an advertised BC



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 2-1
Moderator note: Below proposals were agreed in last meeting in summary R4-2214219, LS was not discussed. Can treat LS directly.
	Proposal 1: The indication of simultaneous Rx-Tx for an advertised BC should therefore be modified as follows:
-- simultaneousRxTxInterBandCA is included also if the UE supports simultaneous RxTx across all band entires of the BC except intra-band TDD and inter-band TDD-TDD band pairs of overlapping or partially overlapping TDD bands
-- simultaneousRxTxInterBandCAPerBandPair is not included 
- if the UE does not support simultaneous Rx-Rx for any band pair of the combination (then simultaneousRxTxInterBandCA is not included either)
- if the UE includes simultaneousRxTxInterBandCA unless the BC contains a TDD intra-band CA or an TDD-TDD inter-band CA overlapping or partially overlapping band pair for which the UE supports simultaneous RxTx (the corresponding bit then set to “1”). 
This also means that support of simultaneous Rx-Tx for intra-band TDD or inter-band TDD-TDD of overlapping TDD parts would become an explicit capability by the band-pair signaling.
Proposal 2: the same for EN-DC
Proposal 3: send the draft LS below to RAN2



Issue 2-1-1: Whether the LS R4-2218820 is agreeable?
· Recommended WF: TBA

[bookmark: _Hlk118915352]Topic #5: EIRP-based test metric for FR2 SEM
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219776
	Anritsu
	Observation 1: The approximation formula suggested has several major differences with the ideal equation based on the same model.
Observation 2: The current six FR2 bands specified are very different, some bands are narrow-band and other ones are wide-band. Some UE models may have multiband antennas, single-band antennas or both, that can have a big impact on the antenna directivity beam-peak direction over frequency and on the antenna directivity magnitude over frequency.
Observation 3: UE antenna directivity is generally optimized to be maximum at the center of a frequency band such to be good for the full bandwidth of the targeted FR2 band while not optimized for the frequency spectrum not targeted by the UE antenna.
Observation 4: Using as suggested the wanted signal directivity (ΔP = PTMAX -PUMAX) instead of the actual directivity at the frequency corresponding to the SEM targeted could be one factor leading to significant underestimation of the SEM TRP and possibly non-conformant UE to pass conformance test.
Observation 5: Using as suggested SEM EIRP in the beam-peak direction of the wanted signal instead the SEM peak EIRP corresponding to the actual beam-peak direction SEM could be one factor leading to significant underestimation of the SEM TRP and possibly non-conformant UE to pass conformance test.
Observation 6: The proposed formula involves the use of 3 measured parameters to determine the specified SEM TRP parameter but assume some equivalence with wanted signal frequency (antenna directivity, beam-peak direction). In addition to those approximations, each measured parameter is affected by the MUs. The resulting calculated SEM TRP may be well below the actual SEM TRP as measured using the currently agreed method particularly for some combinations of UE model, frequency band, frequency offset Δfoob.
Proposal 1: Due to the formula approximation being very sensitive to the UE and its antenna design, as well as the measured band and measured frequency offset, the text description in TS 38.101-2 clause 6.5.2.1 should not be modified to “The requirement is specified as TRP and is verified in beam locked mode with the test metric of EIRP at the beam peak direction subtracted by the power difference between maximum peak EIRP (PUMAX) and maximum TRP (PTMAX)”.
Proposal 2: A LS to RAN5 could be sent to officialise formally the RAN4 discussion that took place about EIRP-based SEM and let RAN5 investigate if FR2 SEM conformance testing procedure should be modified.

	R4-2219820
	Apple
	Observation 1: When the in-band (in-channel) signal to SEM power spectral density (PSD) ratio is maintained in all spatial directions under beamforming, it is equivalent to that the SEM is beam-formed in the same direction as in-band signal.
Observation 2: The new SEM test metric equivalency to SEM TRP is validated from both mathematical derivation and Lab measurement data.
Proposal 1: Modify the text description in TS 38.101-2 clause 6.5.2.1 from “The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).” to “The requirement is specified as TRP and is verified in beam locked mode with the test metric of EIRP at the beam peak direction subtracted by the power difference between maximum peak EIRP (PUMAX) and maximum TRP (PTMAX)”.
Proposal 2: Send an LS to RAN5 to share RAN4’s understanding and recommendation on the new SEM test metric equivalency to SEM TRP.

	[bookmark: _Hlk119083824]R4-2218821
	Ericsson
	Observation 1: The coarse TRP method for Spurious result in a 75% reduction of number of grid points at the expense of an approximately 5 dB stricter test requirement. UEs with at least 5 dB margin to passing the requirement can utilize the coarse TRP method. 
Observation 2: If using coarse TRP also for SEM the potential test time savings are bigger than in the metric change proposal while not increasing the risk of passing non-conformant UEs.
Observation 3: If agreeing to proceed with coarse TRP for SEM an updated MU analysis need to be performed
[bookmark: _Hlk119083860]Proposal 1: For RAN5 to decide if improving test time for SEM is essential enough to justify optimization which require a revised MU analysis.
Proposal 2: If proposal 1 is endorsed, develop a coarse TRP method for SEM.  



The moderator can suggest a limited number of papers which could be presented.
Moderator note: All three papers can be briefly presented considering they have different opinions on this fundamental issue.
Open issues summary
Sub-topic 2-1
Moderator note: Below proposals were agreed in last meeting in summary R4-2214219, LS was not discussed. Can treat LS directly.

Issue 2-1-1: Whether new SEM test metric equivalency to SEM TRP has been justified?
· Option 1: The new SEM test metric equivalency to SEM TRP is validated from both mathematical derivation and Lab measurement data. (R4-2219820)
· Option 2: Due to the formula approximation being very sensitive to the UE and its antenna design, as well as the measured band and measured frequency offset, the text description in TS 38.101-2 clause 6.5.2.1 should not be modified (R4-2219776)
· Option 3: If using coarse TRP also for SEM the potential test time savings are bigger than in the metric change proposal while not increasing the risk of passing non-conformant UEs. (R4-2218821)

· Recommended WF: TBA

Issue 2-1-2: Whether to change the text description in TS 38.101-2 clause 6.5.2.1
From: “The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).” 
To: “The requirement is specified as TRP and is verified in beam locked mode with the test metric of EIRP at the beam peak direction subtracted by the power difference between maximum peak EIRP (PUMAX) and maximum TRP (PTMAX)”.
· Option 1: Yes. (R4-2219820)
· Option 2: No (R4-2219776)

Issue 2-1-3: If send LS to RAN5 what should be included
Moderator note: Option 3 is coarse TRP test method which is different from Option 1/2 the EIRP based SEM test method.
· Option 1: share RAN4’s understanding and recommendation on the new SEM test metric equivalency to SEM TRP. (R4-2219820)
· Option 2: officialise formally the RAN4 discussion that took place about EIRP-based SEM and let RAN5 investigate if FR2 SEM conformance testing procedure should be modified. (R4-2219776)
· [bookmark: _Hlk119083983]Option 3: For RAN5 to decide if improving test time for SEM is essential enough to justify optimization which require a revised MU analysis, if it is agreed then develop a coarse TRP method for SEM. (R4-2218821)

