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1. Introduction
In RAN4 previous meeting, there has been discussion and specified the MPR/A-MPR requirements for PC1.5 intra-band EN-DC UE with 2 PA (26 dBm + 26 dBm) and 2 antenna RF architecture. Also the new WI for n77/n78 PC1.5 UE [1] was approved at last RAN plenary meeting. The WI objective are shown as follow
The objective of this work is to develop RF requirements that are applicable to new power UE mobile device and FWA operations over the 3GPP NR band n77 and n78, including
1. Introduce PC1.5 (29 dBm) power class and all associated requirements to both band n77 and n78 to enable single component carrier UL operation and dual-PA equipped devices for standalone NR operation. 
a. The PC1.5 specifications are applicable to both mobile and FWA form factors.
b. The PC1.5 specifications are applicable over the entire frequency range of Bands n77 and n78 and are not limited to operation in the US.  All regional regulations shall be adhered to.
2. Specify A-MPR for PC1.5 for Band n77 and n78 if needed
3. Reuse existing mechanism for PC1.5 to meet the regional SAR limit for n77 and n78 handheld device and meet all of the regulatory requirements.

In this contribution, we propose the example RF architectures for PC1.5 for n77/n78 NR UE in Rel-17. 
2. Previous PC 1.5 MPR/A-MPR requirements in Rel-16
In this section, we will take a look at how PC 15. UL MIMO in n41 and EN-DC B41/n41 A-MPR for PC1.5 intra-band EN-DC were developed in Rel-16. Firstly, a total sum power of PC1.5 is 29dBm, and the architecture option of 26dBm + 26dBm was used as baseline in Rel-16. 
The basic assmptions for MPR requirements of PC1.5 UL-MIMO in agreed WF [2] as follows: 
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Based on above RAN4 works, we share our observation as follow
Observation 1: For PC1.5 UL-MIMO requirements, the architecture with 2PA (26dBm +26dBm) and 2 Tx antenna used as baseline in Rel-16.
Also, remarkable point is that the previous P1.5 discussion and analysis of RAN4 work just fininshed in last year, we can follow above basic simulation assumption and reuse the MPR requirements in Table 6.2.2-4 for PC1.5 UL-MIMO UE in TS38.101-1.
Proposal 1: RAN4 should consider above basic simulations assumptions in for MPR/A-MPR requirements for PC 1.5 UE at n77/n78 in Rel-17. 
Proposal 2: If Proposal 1 is reasonable to derive n77/n78 MPR/A-MPR requirements for smart phone type UE, then RAN4 can reuse MPR requirement in Table 6.2.2-4 for PC1.5 UE with dual Tx in TS38.101-1.

Table 6.2.2-4 Maximum power reduction (MPR) for power class 1.5 with dual Tx
Modulation
MPR (dB)

Edge RB allocations
Outer RB allocations
Inner RB allocations
DFT-s-OFDM 

Pi/2 BPSK
≤ 6.5
≤ 3.5
≤ 1.5

QPSK
≤ 6.5
≤ 4
≤ 1.5

16 QAM
≤ 6.5
≤ 5
≤ 2.5

64 QAM
≤ 6.5
≤ 5.5
≤ 4

256 QAM
≤ 7.5
≤ 7.5
≤ 7.5
CP-OFDM 

QPSK
≤ 6.5
≤ 6
≤ 3

16 QAM
≤ 6.5
≤ 6
≤ 3.5

64 QAM
≤ 6.5
≤ 6.5
≤ 5

256 QAM
≤ 9.5
≤ 9.5
≤ 9.5

Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1. RBStart,Low = max(1, floor(LCRB/2))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(NRB/2)
where ceil(x) is the smallest integer greater than or equal to x.
An Edge RB allocation is the one for which the RB(s) is (are) allocated at the lowermost or uppermost edge of the channel with LCRB ≤ 2 RBs.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation or Edge RB allocation.
If CP-OFDM allocation satisfies following conditions, it is considered as almost contiguous allocation
NRB_gap / (NRB_alloc + NRB_gap ) ≤ 0.25
and NRB_alloc + NRB_gap is larger than 106, 51 or 24 RBs for 15 kHz, 30 kHz or 60 kHz respectively where NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs. The size and location of allocated and unallocated RBs are restricted by RBG parameters specified in clause 6.1.2.2 of TS 38.214 [10]. For these almost contiguous signals in power class 2 and 3, the allowed maximum power reduction defined in Table 6.2.2-1 is increased by
CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB,
where CEIL{x,0.5} means x rounding upwards to closest 0.5dB. The parameters of RBStart,Low and RBStart,High to specify valid RB allocation ranges for Outer and Inner RB allocations are defined as following:
RBStart,Low = max(1, floor((NRB_alloc + NRB_gap)/2))
RBStart,High = NRB – RBStart,Low – NRB_alloc –NRB_gap
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2.4 apply.



The followings are the simulation assumptions for A-MPR requirements of PC1.5 B41/n41 DC UE in Rel-16[5][6].
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Based on the above simulations assumptions, RAN4 specified new A-MPR requirements in TS38.101-3. Also RAN4 agreed that PC2 A-MPR requirements can be reused for PC 1.5 B41/n41 UE according to UE capability.
3. A-MPR simulation assumptions for PC 1.5 in n77/n78

Based on the A-MPR simulation assumption for PC 1.5 B41/n41 UE, we propose the basic A-MPR simulation assumptions for PC1.5 n77/n78 UE as follow.
The detailed regulation requirements will be discussed and captured in the simulation assumptions to comply with global usage in n77/n78 for PC 1.5 UE.
Basic A-MPR simulation assumptions for PC 1.5 NR UE in n77/n78 
· 2 Tx antennas and 2 PA with 26dBm +26dBm 
· Antenna isolation of 10dB
· Post PA loss of 4dB
· Equal power per Antenna
· Allow UL contiguous/non-contiguous resource allocation
· NR DFT-s-OFDM/QPSK with 30kHz SCS
· NR 60MHz CBW
· Various allocation combinations with range of aggregate BWs, with focus on “worst case” combinations (assumed to be near-equal allocation BWs).
· Determine back-off required to meet the regional regulations such as Additional SEM, Additional SE and specific ACLR limits
· Goal is to take data from multiple sources and determine whether or not define new A-MPR curves accommodating different implementations.
Proposal 3: RAN4 can derive A-MPR requirements based on the above simulations assumptions in section 3 for PC1.5 NR UE in n77/n78.

4. Conclusion
In this paper, we remind which the basic simulation assumptions are considered for MPR/A-MPR requirements for PC 1.5 UE.
Based on the detail simulation parameters and baseline RF architecture in section 2 and 3, we share our observation and proposals as follow
Observation 1: For PC1.5 requirements, the architecture with 2PA (26dBm +26dBm) and 2 Tx antenna used as baseline in Rel-16.
Proposal 1: RAN4 should consider above basic simulation assumptions for MPR/A-MPR requirements for PC 1.5 UE at n77/n78 in Rel-17. 
[bookmark: _GoBack]Proposal 2: If Proposal 1 is reasonable to derive n77/n78 MPR/A-MPR requirements for smart phone type UE, then RAN4 can reuse MPR requirement in Table 6.2.2-4 for PC1.5 UE with dual Tx in TS38.101-1.
Proposal 3: RAN4 can derive A-MPR requirements based on the above simulations assumptions in section 3 for PC1.5 NR UE in n77/n78.
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