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1. Introduction
We share our views on the identified ambiguity of some technical wording and table simplification/modification aspect as captured in WF [1].
2. Discussion
2.1 What is “Assigned to”, “Supported”?
[2] triggers the discussion what does “assigned to” intends for, and if searching 38.101-1 Clause 6, it would end up with 70+ results for “assigned to”. 
Similar discussion had been organized in NR_power_class agenda, the following content is reproduced from our paper [3].
------------------------------------------------------------------Start----------------------------------------------------------------------------
In RAN4 spec there seems no clear high-level statement/instruction that RF requirements are defined based on configured CC(s), while date back to Rel-15 it appears common understanding or at least majority’s understanding the RF requirements are based on configured CC(s) rather than activated/scheduled CC(s).
Observation 1: It is observed that there seems no clear high-level statement/instruction in RAN4 spec that RF requirements are for “configured CC(s)”, while dating back to Rel-15 that it is common understanding or at least majority’s understanding the requirements are applicable for “configured CC(s)” rather than “activated/scheduled CC”.
In addition, we have an internal discussion and also with our RAN2 colleagues, generally we do not think RAN2 group cares about RAN4’s power class related requirements/UE behaviors are based on “configured CCs” or “activated CCs”, they can follow RAN4’s decision if any.
[bookmark: OLE_LINK1]Observation 2: In terms of this power class related discussion, generally we do not think RAN2 group care about whether the power class capability or UE behaviors are changed for activation/deactivation cells, they can follow RAN4 decision if any.

Moreover, note that MPR for intra-band are already based on “scheduled CC(s)”, the following is excerpted from TS 38.101-1 Clause 6.2A.6.2.2.0, in which LCRB=0 is equivalent to this cell is not scheduled.
If OR (LCRB1 = 0, LCRB2 = 0)
MPR defined in Table 6.2.2-1 and Table 6.2.2-2 for PC3 and PC2 UE respectively
If OR( LCRB1 = 0, LCRB2 = 0 )
For PC3 UE, MPR defined in Table 6.2.2-1, except for B < 9 MHz where 5.5 dB MPR is used;

From certification perspective, the understanding is that the UE is verified with the Cell(s) configured and activated and scheduled, so it is clear which requirement should apply.
------------------------------------------------------------------End----------------------------------------------------------------------------

With above, “assigned to” has different meanings for different cases/requirements, we can only say for Rel-18 and backwards “assigned to” intends for “configure” for most requirements as majority’s understanding. 
Moreover, RAN4 must be very mindful on making any change to closed releases to avoid adverse impact for legacy UE/NW implementation. Based on the experience of the famous over one-year controversial discussion of NR_Power_Class, we feel pessimistic there would be any meaningful outcome. For instance, it has been discussed whether only PCAMX can be based on “scheduled CCs”, or other requirements such as ACLR/MPR as well, companies suggested to only focus on PCAMX to simplify the discussion and have some outcome at least, but unfortunately still no conclusion reached so far.
Observation 1: “Assigned to” has different meanings for different requirements.
Observation 2: Change closed release may have adverse impact on commercial implementation.
Observation 3: Change from open release may cause NBC issue.
Observation 4: Based on the experience of the famous over one year debate of NR_Power_Class, we feel pessimistic there would be any meaningful outcome.

[bookmark: _Toc21344435][bookmark: _Toc29801922][bookmark: _Toc29802346][bookmark: _Toc29802971][bookmark: _Toc36107713][bookmark: _Toc37251487][bookmark: _Toc45888394][bookmark: _Toc45888993][bookmark: _Toc61367711][bookmark: _Toc61373094][bookmark: _Toc68231044][bookmark: _Toc69084457][bookmark: _Toc75467468][bookmark: _Toc76509490][bookmark: _Toc76718480][bookmark: _Toc83580827][bookmark: _Toc84405336][bookmark: _Toc84413945]In addition, another similar language is “supporting” as following in clause 7.3A.2.1 of TS 38.101-1, what does it intend for? From the context, it should be for “configured”.
7.3A.2.1	Reference sensitivity power level for Intra-band contiguous CA
For intra-band contiguous carrier aggregation, the throughput of each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-2, and Table 7.3.2-3.
For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.2-3 and the downlink PCC carrier center frequency shall be configured closer to uplink operating band than any of the downlink SCC center frequency.

2.2 Dual Tx/2Tx/TxD/4Tx
One item for further clarification and discussion is as following:
Corrections and alignment related to more than one TX port and antenna connector language such as “dual TX”, “2tx”, “TxD”
From our experience, “Dual Tx” usually intends for “TxD” if the relevant description is not in “UL MIMO” clauses, similar clarification/discussion was conducted in last meeting for PC1.5 intra-band ULCA w/o UL MIMO and some clarification is that “Dual Tx” is not intended for “dualPA-Architecture”. Note that for TxD support, there is 2Tx-TxD and 4Tx-TxD, the per FS 4Tx-TxD (txDiversity4Tx-r18) and per FS 2Tx-TxD (txDiversity2Tx-r18) IE were introduced in Rel-18.
Some evidence are presented as following:
Example 1: Note 5 of Table 6.2.1-1, not from “UL MIMO” relevant clauses, which is applicable for all PC1.5 single CC operation as there is no mature commercial 29dBm PA by now, thus here “dual Tx” intends for “2Tx-TxD”
NOTE 5:	Achieved via dual Tx

Example 2: Excepted from clause 6.2.2, not from “UL MIMO” relevant clauses, here “dual Tx” intends for “2Tx-TxD”
For UE power class 1.5 with dual Tx, the allowed maximum power reduction (MPR) is defined in Table 6.2D.2-2 and Table 6.2D.2-3 in accordance with the indicated modifiedMPR-Behavior specified in Table L.1-1 for channel bandwidths ≤ 100 MHz

Example 3: Not from “UL MIMO” relevant clauses, here “dual Tx” intends for “2Tx-TxD”
Table 6.2.3.2-2: A-MPR' values Access (Power Class 1.5, 2 and 3)
	Modulation/Waveform
	A-MPR' (dB)

	
	PC3_A1
	PC3_A2
	PC2_A3
	PC2_A4
	PC1.5_A51
	PC1.5_A61

	DFT-s-OFDM
	Pi/2-BPSK
	≤ 3.5
	≤ 3.5
	≤ 3.5
	≤ 5.5
	≤ 5
	≤ 7

	
	QPSK
	≤ 4
	≤ 4
	≤ 4.5
	≤ 6
	≤ 6
	≤ 7.5

	
	16 QAM
	≤ 4
	≤ 4
	≤ 5
	≤ 6
	≤ 6.5
	≤ 7.5

	
	64 QAM
	≤ 4
	≤ 4.5
	≤ 5
	≤ 6.5
	≤ 6.5
	≤ 8

	
	256 QAM
	≤ 4.5
	≤ 6
	≤ 6.5
	≤ 8
	≤ 8
	≤ 9.5

	CP-OFDM
	QPSK
	≤ 5.5
	≤ 5.5
	≤ 6.5
	≤ 7.5
	≤ 8
	≤ 9

	
	16 QAM
	≤ 5.5
	≤ 5.5
	≤ 6.5
	≤ 7.5
	≤ 8
	≤ 9

	
	64 QAM
	≤ 5.5
	≤ 5.5
	≤ 6.5
	≤ 7.5
	≤ 8
	≤ 9

	
	256 QAM
	≤ 6.5
	≤ 8
	≤ 7.5
	≤ 10
	≤ 9
	≤ 11.5

	NOTE 1:	PC1.5 assumes dual Tx.



Example 4: Not from “UL MIMO” relevant clauses. This is a self-explanatory example, it is clearly marked “Dual Tx” is “UE indicating TxD supported”, further, it is clear it should be interpreted as 2Tx-TxD, rather than 4Tx-TxD

Table 6.2A.2.1-1b: Contiguous RB allocation for Power Class 2 with dual Tx2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer1
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	3.0
	5.01
	3.5
	8

	
	QPSK
	3.0
	5.01
	3.5
	8

	
	16QAM
	3.5
	5.01
	3.5
	8

	
	64QAM
	4.0
	5.51
	6
	8

	
	256QAM
	6.5
	7.0
	8
	8.5

	CP-OFDM
	QPSK
	3.0
	5.51
	4.0
	8.5

	
	16QAM
	3.5
	5.51
	4.0
	8.5

	
	64QAM
	4.0
	5.51
	5.5
	8.5

	
	256QAM
	7.0
	7.0
	7.5
	8.5

	NOTE 1: When 1 RB or 2 RB are allocated at the lower edge of lowest CC or upper edge of upper CC, MPR for outer is 5.5 dB.
NOTE 2: UE indicating TxD supported




Example 5: Excerpted from UL MIMO clause. Here “Dual Tx” intends for “2 Tx antenna ports”
Table 6.2D.2-1: Maximum power reduction (MPR) for power class 2 with dual Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	≤ 3.5
	≤ 1
	01

	
	QPSK
	≤ 3.5
	≤ 2
	0.52

	
	16 QAM
	≤ 3.5
	≤ 2.5
	≤ 1.5

	
	64 QAM
	≤ 3.5
	≤ 3

	
	256 QAM
	≤ 5.5

	CP-OFDM 
	QPSK
	≤ 4.0
	≤ 3.5
	≤ 2

	
	16 QAM
	≤ 4.0
	≤ 3.5
	≤ 2.5

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 8.0

	NOTE 1:	For a UE indicating support for UE capability [powerBoostRel18] or [powerBoostRel18TS] and if the IE [powerBoostPi2BPSKRel18] is set to 1, the reference power is increased by ΔPPowerBoost
NOTE 2:	For a UE indicating support for UE capability [powerBoostRel18] or [powerBoostRel18TS] and if the IE [powerBoostQPSKRel18] is set to 1, the reference power is increased by ΔPPowerBoost



Example 6: Excerpted from UL MIMO clause. Here “Dual Tx” intends for “2 Tx antenna ports”
A UE with dual Tx indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the requirement in clause 6.2 for at least one antenna connector when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for codebook-based transmission with precoding matrix W=1 [6.3.1.5 TS 38.211].

[bookmark: _Toc83580454][bookmark: _Toc84404963][bookmark: _Toc84413572][bookmark: _Hlk165909710]Example 6: Excerpted from UL MIMO clause. Here “Dual Tx” intends for “2 Tx antenna ports”
6.2D.2	UE maximum output power reduction for UL MIMO
[bookmark: _Hlk165909788]For UE with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1for PC3, Table 6.2D.2-1 for 2Tx PC2 when the UE does not indicate ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for the band and Table 6.2.2-2 for 2Tx PC2 when the UE indicates ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for the band, Table 6.2D.2-2 and Table 6.2D.2-3 for PC1.5 with dual Tx, Table 6.2D.2-4, 6.2D.2-5 for PC1.5 with 4 Tx respectively. For UE power class 1.5 with dual Tx, the allowed maximum power reduction (MPR) defined in Table 6.2D.2-3 is in accordance with the indicated modifiedMPR-Behavior specified in Table L.1-1 for channel bandwidths ≤ 100 MHz. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.
[bookmark: _Hlk103777762]For UE support uplink full power transmission (ULFPTx) for UL MIMO except the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16, the allowed MPR for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1 for PC3, Table 6.2D.2-1 when TxD is indicated and Table 6.2.2-2  when TxD is not indicated for PC2 , Table 6.2D.2-2 and Table 6.2D.2-3 for PC1.5 with dual Tx, Table 6.2D.2-4, 6.2D.2-5 for PC1.5 with 4 Tx respectively, and the requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode. A UE with dual Tx indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the maximum output power requirement with MPR according to clause 6.2.2. When a UE that indicates PC1.5 for a given band is limited to PC2 by the rules in clause 6.2.1, the MPR requirements in Table 6.2.2-2 apply. For UE support uplink full power transmission (ULFPTx) for UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.
Further, we think it is clear that “2Tx” intends for “2 Tx antenna ports”, and “4Tx” intends for “4 Tx antenna ports”.
And “TxD” can be either “2Tx-TxD” or “4Tx-TxD”, and it is easily to judge which it is based on the context.

Proposal 1: Discuss and confirm the following understanding:
- “Dual Tx” is not intended for “dualPA-Architecture”
- “Dual Tx” intends for “2Tx-TxD” if the relevant description is not from UL-MIMO clauses
- “Dual Tx” intends for “2Tx antenna connectors” if the relevant description is from UL-MIMO clauses
- “2Tx” intends for “2Tx antenna connectors”, “4Tx” intends for “4Tx antenna connectors”
- “TxD” can be either “2Tx-TxD” or “4Tx-TxD”, it is easy to judge which it is based on the context.\

Proposal 2: If Proposal 1 can be confirmed, further discuss whether to add general clarification in Clause 4, for “Dual Tx”.
2.3 Table simplification
The WF [1] capture 2 aspects for table simplification, to be further considered.
The first is as following, we understand this is to be aligned with the Table simplification made for NR-CA configuration. However, no clear benefit is foreseen for this approach, as the number of rows does not reduce while readability does not improve. In addition, it’s easy to make mistakes during this kind of mitigation, Samsung submitted two Rel-18 draft CRs to correct the mistakes made for FR1+FR2 NR-CA.
Proposal 3: Do not consider the following Table simplification for FR1+FR2 EN-DC, unless there is clear benefit foreseen.
Table 5.5B.5.1-1: Inter-band EN-DC configurations including FR2 (two bands) (From TS 38.101-3)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	…
	…

	DC_2A_n258A
DC_2A_n258D
DC_2A_n258G
DC_2A_n258H
DC_2A_n258I
DC_2A_n258J
DC_2A_n258K
DC_2A_n258L
DC_2A_n258M
DC_2A_n258O
DC_2A_n258P
DC_2A_n258Q
	DC_2A_n258A/D/G/H/I/J/K/L/M/O/P/Q

	DC_2A_n258(2A)
DC_2A_n258(3A)
DC_2A_n258(4A)
DC_2A_n258(5A)
	DC_2A_n258A

	…
	…



The other proposal is to merge the CA tables as following, it may slightly reduce the spec length by 13 pages, but the readability is dramatically decreased as a sacrifice, thus it is not preferred. 
Proposal 4: Do not consider the following approach for Table simplification as the readability is dramatically decreased in exchanging for reducing the spec length by 13 pages.
	NR CA bands 

	CA_n1-n3, CA_n1-n5, CA_n1-n7,CA_n1-n8, CA_n1-n18, CA_n1-n20, CA_n1-n26, CA_n1-n28 CA_n1-n38,

	CA_n1-n40, CA_n1-n411, CA_n1-n46, CA_n1-n67, CA_n1-n74, CA_n1-n75, CA_n1-n771 No, CA_n1-n781 No




2.4 A new issue, what does “this bit is not set” mean?
In Table L.1.1, it mentions many times “If this bit is set to 1, XXX requirements applies, If the bit is not set, YYY requirements applies”. Take the following table as example, it is not crystal clear to us what does “If the bit is not set” mean? There could be the following three interpretations:
· Interpretation 1: modifiedMPR-Behavior should be present and this bit is set to 0 → From the perspective of English grammar
· Interpretation 2: modifiedMPR-Behavior is absent → Given it is not necessary for UE to specifically indicate this IE if only leftmost bit is utilized which is a waste of signaling 
· Interpretation 3: Including both Interpretation 1 and 2. → Most reasonable for example a legacy Rel-16 UE supporting n39 may not indicate this IE
 
Table L.1-1: Definitions of the bits in the field modifiedMPR-Behavior
	NR Band
	Index of field
(bit number)
	Definition
(description of the supported functionality if indicator set to one)
	Notes

	n30
	0 (leftmost bit)
	Requirements for network signalling value NS_21 as defined in Clause 6.5.2.3.y of 38.101-1 v17.6.0 and A-MPR as defined in Clause 6.2.3.14 of 38.101-1 v17.6.0.
	This bit shall be set to 1 by a UE supporting the Rel-17 version of the specification.
If the bit is not set, then requirements for NS_21 as defined in Clause 6.5.2.3.3 of 38.101-1 v16.11.0 and A-MPR as defined in Clause 6.2.3.14 of 38.101-1 v16.11.0 apply.

	n39
	0 (leftmost bit)
	PC 1.5 MPR as defined in Table 6.2D.2-3
	This bit may be set to 1 by a UE of any release supporting power class 1.5. This bit is intended to be set by larger form factor FWA devices. If the bit is not set for a Rel-17 and later UE, PC 1.5 MPR as defined in Table 6.2D.2-2  applies. If the bit is not set for a Rel-16 and earlier UE, MPR in Table 6.2.2-4 of 38.101-1 v16.5.0 applies.




Proposal 5: RAN4 to clarify what is the correct interpretation for “If the bit is not set” in Table L.1-1 of 38.101-1. Improve the spec wording if necessary. 
· Interpretation 1: modifiedMPR-Behavior should be present and this bit is set to 0 → From the perspective of English grammar
· Interpretation 2: modifiedMPR-Behavior is absent → Given it is not necessary for UE to specifically indicate this IE if only leftmost bit is utilized which is a waste of signaling 
· Interpretation 3: Including both Interpretation 1 and 2. → Most reasonable for example a legacy Rel-16 UE supporting n39 may could not indicate this IE

3. Conclusion
For “Assigned to” “Supported”:
Observation 1: “Assigned to” has different meanings for different requirements.
Observation 2: Change closed release may have adverse impact on commercial implementation.
Observation 3: Change from open release may cause NBC issue.
Observation 4: Based on the experience of the famous over one year debate of NR_Power_Class, we feel pessimistic there would be any meaningful outcome.
For “Dual Tx/2Tx/TxD/4Tx”:
Proposal 1: Discuss and confirm the following understanding:
- “Dual Tx” is not intended for “dualPA-Architecture”
- “Dual Tx” intends for “2Tx-TxD” if the relevant description is not from UL-MIMO clauses
- “Dual Tx” intends for “2Tx antenna connectors” if the relevant description is from UL-MIMO clauses
- “2Tx” intends for “2Tx antenna connectors”, “4Tx” intends for “4Tx antenna connectors”
- “TxD” can be either “2Tx-TxD” or “4Tx-TxD”, it is easy to judge which it is based on the context.
Proposal 2: If Proposal 1 can be confirmed, further discuss whether to add general clarification in Clause 4, for “Dual Tx”.

For Table simplication:
Proposal 3: Do not consider the following Table simplification for FR1+FR2 EN-DC, unless there is clear benefit foreseen.
Table 5.5B.5.1-1: Inter-band EN-DC configurations including FR2 (two bands) (From TS 38.101-3)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	…
	…

	DC_2A_n258A
DC_2A_n258D
DC_2A_n258G
DC_2A_n258H
DC_2A_n258I
DC_2A_n258J
DC_2A_n258K
DC_2A_n258L
DC_2A_n258M
DC_2A_n258O
DC_2A_n258P
DC_2A_n258Q
	DC_2A_n258A/D/G/H/I/J/K/L/M/O/P/Q

	DC_2A_n258(2A)
DC_2A_n258(3A)
DC_2A_n258(4A)
DC_2A_n258(5A)
	DC_2A_n258A

	…
	…



Proposal 4: Do not consider the following approach for Table simplification as the readability is dramatically decreased in exchanging for reducing the spec length by 13 pages.
	NR CA bands 

	CA_n1-n3, CA_n1-n5, CA_n1-n7,CA_n1-n8, CA_n1-n18, CA_n1-n20, CA_n1-n26, CA_n1-n28 CA_n1-n38,

	CA_n1-n40, CA_n1-n411, CA_n1-n46, CA_n1-n67, CA_n1-n74, CA_n1-n75, CA_n1-n771 No, CA_n1-n781 No



A new issue, what does “if the bit is not set” mean?
Proposal 5: RAN4 to clarify what is the correct interpretation for “If the bit is not set” in Table L.1-1 of 38.101-1. Improve the spec wording if necessary. 
· Interpretation 1: modifiedMPR-Behavior should be present and this bit is set to 0 → From the perspective of English grammar
· Interpretation 2: modifiedMPR-Behavior is absent → Given it is not necessary for UE to specifically indicate this IE if only leftmost bit is utilized which is a waste of signaling 
· Interpretation 3: Including both Interpretation 1 and 2. → Most reasonable for example a legacy Rel-16 UE supporting n39 may could not indicate this IE
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