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1. Introduction
In RAN4#110bis meeting, the intra-band contiguous CA has been discussed. As it is the first meeting, mostly the scenarios and A-MPR simulation assumptions are discussed while for the RF requirements, they are left open. In this contribution we would like to finalize the A-MPR simulation assumption and also give some initial discussion on the RF requirements.
2. Discussion
2.1 MPR A-MPR simulation
In the WF [1] agreed in the last RAN4#110bis meeting, the A-JMPR architecture 
WF:
It is proposed to use option 1 and option 3 as the starting point assumption for PC2 intra-band contiguous CA.
· RAN4 can consider all candidate RF architectures to derivePC2 MPR/A-MPR requirements for intra-band contiguous CA. 
· Further discuss these options in the next meeting.


The different architecture assumption has been also listed in the WF,
Firstly, for PC2 intra-band contiguous CA:
· Option 1: 1PA + 1LO.
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Figure 3-a PC2 intra-band contiguous CA assumption of 1PA+1LO
· Option 2: 2PA + 2LO, 
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Figure 3-b PC2 intra-band contiguous CA assumption of 2PA+2LO
· Option 3: 2PA + 1LO
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Figure 3-c PC2 intra-band contiguous CA assumption of 2PA+1LO
Consider the legacy sidelink MPR and A-MPR tables in Rel-16 and Rel-17, for PC2 sidelink single carrier cases, there are two tables as “table 6.2E.2.2-2 Maximum Power Reduction (MPR) for power class 2 NR V2X “and “Table 6.2E.2.2-3: Maximum Power Reduction (MPR) for power class 2 NR V2X with dual Tx” to consider different UE RF architecture. The specific chapter is captured below.
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For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for NR V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2E.2.2-1 for Power class 3 NR V2X UE and Table 6.2E.2.2-2 for power class 2 NR V2X UE.
Table 6.2E.2.2-2: Maximum Power Reduction (MPR) for power class 2 NR V2X
Modulation
Channel bandwidth/MPR (dB)

Outer RB allocations
Inner RB allocations

QPSK
≤ 5.5
≤ 2.5
[bookmark: _Hlk85623481]CP-OFDM
16QAM



64 QAM
≤ 6
≤ 4.5

256 QAM
≤ 7.0
For NR V2X UE supporting SL MIMO or Tx diversity, the allowed MPR for the maximum output power for NR V2X physical channels PSCCH and PSSCH are specified in Table 6.2E.2.2-3 for power class 2 UE.
Table 6.2E.2.2-3: Maximum Power Reduction (MPR) for power class 2 NR V2X with dual Tx
Modulation
Channel bandwidth/MPR (dB)

Outer RB allocations
Inner RB allocations
CP-OFDM 
QPSK
≤ 6.0
≤ 3.0

16QAM



64 QAM
≤ 7.0
≤ 5.5

256 QAM
≤ 9.0



For the second table, it is for UE supporting SL MIMO or TxD. This can be treated as 2 TX with 2 PAs.
Observation 1: There are two table for PC2 sidelink with 1TX and 2TX.
Observation 2: 2TX in PC2 sidelink MPR is defined as two PAs.
Also refer to the MPR table for NR UE CA, there are two tables as “Table 6.2A.2.1-1a: Contiguous RB allocation for Power Class 2” and “Table 6.2A.2.1-1b: Contiguous RB allocation for Power Class 2 with dual Tx”. 
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For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output power in 6.2A.1.1-1 with contiguous RB allocation is specified in Table 6.2A.2.1-1 for UE power class 3 CA bandwidth classes B and C. The MPR with contiguous RB allocation is specified in Table 6.2A.2.1-1a for power class 2 CA bandwidth classes B and C when the signalling is absent for dualPA-Architecture IE, and for power class 2 CA bandwidth classe C when the signalling is indicated for dualPA-Architecture IE. The MPR with contiguous RB allocation is specified in Table 6.2A.2.1-1b for power class 2 CA bandwidth classes B and C with TxD supported.
In case the modulation format or waveform type is different on different component carriers then the requirement is set by rules applied to the waveform type (DFT-s-OFDM or CP-OFDM) and modulation order used in the configuration with the largest MPR..
Unless otherwise specified, pi/2 BPSK in following MPR tables refers to both variants of pi/2 BPSK referenced in 6.2.2 tables 6.2.2-1.
Table 6.2A.2.1-1a: Contiguous RB allocation for Power Class 2 
Modulation
MPR for bandwidth class B(dB)
MPR for bandwidth class C(dB)

inner
Outer1
inner
outer
DFT-s-OFDM
Pi/2 BPSK
2.0
4.01
2.5
7

QPSK
2.0
4.01
2.5
7

16QAM
2.5
4.01
2.5
7

64QAM
3.0
4.51
5
7

256QAM
5.5
6.0
7
7.5
CP-OFDM
QPSK
2.5
5.01
3.5
8

16QAM
3.0
5.01
3.5
8

64QAM
3.5
5.01
5
8

256QAM
6.5
6.5
7
8
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.

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



While mentioning the 1TX and 2TX, there is some confusion here. In TS 38.101-1, the chapter 6.2A.2.1 is captured as below. From the general part, it can be found that the table 6.2A.2.1-1a for power class 2 CA bandwidth classes B and C when the signalling is absent for dualPA-Architecture IE. While when the dualPA-Architecture IE is indicated, the table 6.2A.2.1-1b MPR is used with TxD supported. The dualPA-Architecture IE captured in TS 38.306 is shown below.
	dualPA-Architecture
For band combinations with single-band with UL CA, this field indicates the support of dual PA and dual LO frequencies for FR1, or dual LO frequencies for FR2. If absent in such band combinations, the UE supports single PA and single LO frequency for all the ULs for FR1, or single LO frequency for all the ULs for FR2. For other band combinations, this field is not applicable.
	BC
	No
	N/A
	N/A


It can be seen the dualPA-Architecture IE assumes dual PA and dual LO as basis. 
Observation 3: For NR intra-band contiguous CA, the dualPA-Architecture IE is used to differentiate the MPR requirements.
Observation 4: The dualPA-Architecture IE assumes dual PA and dual LO.
In such case, to derive the MPR for PC2 intra-band contiguous sidelink CA, as agreed in the previous meeting, both 1TX and 2TX needs to be considered. Here 2 TX at least should refers to 2 PAs which is the same for both PC2 NR intra-band CA and PC2 Sidelink.
Proposal 1: To consider both 1 PA and 2 PA architecture for intra-band sidelink CA MPR simulation.
To consider the LO architecture, in NR Sidelink PC2 it is not considered. This is because the single carrier PC2 NR sidelink only needs one LO.  While for intra-band CA cases, as can be seen in observation 3 and 4, currently 1 PA with 1 LO is assumed as 1 TX in legacy NR intra-band CA requirements. While currently the frequency range of band n47 is at most 70MHz, which is not a large frequency separation as in the NR band n78 with as large as 400MHz. This makes one LO for both PAs feasible and it is why the option 3 in figure 3-c is chosen as starting point. At this time, it is somehow too early to make decision that for 2PAs, if 1 LO and 2 LO will have different MPR requirements. Companies are encouraged to further accomplish the simulation and, in the end, to see if different MPR are needed for different LO architecture.
Observation 5: For A-MPR simulation, the MPR influence for 2 TX with 1 LO or 2 LO can be further analysed.
2.2 UE TX requirements
As currently the intra-band PC3 CA has already been finished in Rel-18, we try to figure our the additional PC2 introduction will have what kind of impact to the specification. Below we listed a table for easy tracking.
	Requirement
	Update

	UE power class
	Update the PC2 as 26dBm

	MPR/A-MPR
	Update the MPR/A-MPR for PC2

	Configured output power
	Update PC2 if needed 

	ACLR
	Update PC2 intra-band CA ACLR


For the UE power class, simple table update is OK.
For the MPR/A-MPR, it will be concluded after the simulation work is done.
For configured output power, the Sidelink intra-band contiguous CA PC3 has reused the NR CA mechanism and they are both captured as below:
For uplink intra-band contiguous carrier aggregation when same slot pattern is used in all aggregated serving cells, 
	PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , PEMAX,CA,(PPowerClass,CA– ΔPPowerClass,CA) – MAX(MAX(MPR, A-MPR) + ΔTIB,c + TC + TRxSRS, P-MPRc ) }
PCMAX_H  = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA ,PPowerClass,CA– ΔPPowerClass,CA }
For SL transmission of intra-band contiguous CA when same slot pattern is used in all aggregated component carriers. 
PCMAX_L = MIN{10 log10 ∑ pEMAX,C - TC,PEMAX,CA,  PPowerClass, SL_CA – MAX(MAX(MPR,  A-MPR) + ΔTIB,c+TC, P-MPR ), PRegulatory }
PCMAX_H = MIN{10 log10 ∑ pEMAX,CA , PPowerClass, SL_CA, PRegulatory }


	



It can be seen that the ΔPPowerClass,CA is introduced in NR CA while not in SL CA. The definition is captured as below.
-	ΔPPowerClass,CA = 3 dB for a power class 2 capable UE when the requirements of default power class are applied as specified in sub-clause 6.2.A.1.1; otherwise ΔPPowerClass,CA = 0 dB;
It is propose to also introduce the ΔPPowerClass,CA in sidelink intra-band contiguous PC2 CA.
Proposal 2: To introduce ΔPPowerClass,CA in sidelink intra-band contiguous PC2 CA.
For the PC2 ACLR, currently the NR CA 31 dB ACLR is used. It is proposed to reuse the same ACLR requirement as NR CA PC2 to sidelink intra-band contiguous CA PC2.
Proposal 3: For intra-band contiguous PC2 CA, it is proposed to reuse 31dB ACLR.
2.3 UE RX requirements
Since in Rel-19, only PC2 is introduced based on current PC3 requirement, there is no UE RX requirements update needed.
Proposal 4: No UE RX requirement for PC2 intra-band contiguous CA to be added based on Rel-18.
3	Conclusions
In this contribution, we give further analysis on the intra-band PC2 sidelink CA TX requirements. The observations and proposals are as below.
Observation 1: There are two table for PC2 sidelink with 1TX and 2TX.
Observation 2: 2TX in PC2 sidelink MPR is defined as two PAs.
Observation 3: For NR intra-band contiguous CA, the dualPA-Architecture IE is used to differentiate the MPR requirements.
Observation 4: The dualPA-Architecture IE assumes dual PA and dual LO.
Observation 5: For A-MPR simulation, the MPR influence for 2 TX with 1 LO or 2 LO can be further analysed.
Proposal 1: To consider both 1 PA and 2 PA architecture for intra-band sidelink CA MPR simulation.
Proposal 2: To introduce ΔPPowerClass,CA in sidelink intra-band contiguous PC2 CA.
Proposal 3: For intra-band contiguous PC2 CA, it is proposed to reuse 31dB ACLR.
Proposal 4: No UE RX requirement for PC2 intra-band contiguous CA to be added based on Rel-18.
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