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1 Introduction
A-MPR for intra-band EN-DC DC_(n)41 has been discussed in previous RAN4 meetings [1][2][3][4], and A-MPR for NS_04 was specified in TS 38.101-3. It is noted that A-MPR for NS_04 only applies to North America and as a total power backoff, no MPR requirement was defined for intra-band EN-DC. However, DC_(n)41 could be used for other regions as well [5]. There were some discussions on how to define generic MPR in last RAN4 meeting, but no conclusion reached yet [6]. 
This contribution provides consideration on MPR/A-MPR for DC_(n)41. Specifically, more attention is paid on how to protect adjacent E-UTRA band 40 in China.
2 Discussion

2.1 General consideration
Requirements for intra-band contiguous and non-contiguous EN-DC which may have impact on power backoff are listed as below.

Table 1 Requirement of intra-band contiguous and non-contiguous DC_(n)41
	Requirements
	intra-band contiguous EN-DC
	intra-band non-contiguous EN-DC

	Transmit modulation quality
	sub-clause 6.4B.2.1 TS[7]
	sub-clause 6.4B.2.2 TS[7]

	Spectrum emissions mask
	sub-clause 6.5B.2.1.1 TS[7]
	sub-clause 6.5B.2.2.1 TS[7]

	Spurious emissions
	sub-clause 6.5B3.1.1 TS[7]
	sub-clause 6.5B3.2.1 TS[7]

	ACLR
	sub-clause 6.5B2.1.3 TS[7]
	sub-clause 6.5B2.2.3 TS[7]

	Spurious emission band UE co-existence
	sub-clause 6.5B3.1.2 TS[7]
	sub-clause 6.5B3.2.2 TS[7]


So far, there is no general MPR requirement defined for intra-band EN-DC. As discussed in [6], developing MPR requirements for DC_(n)41AA and DC_41A_n41A for PC2, PC3 and 29 dBm is one objective in the 29dBm power class WI. However, given the deployment demand for intra-band EN-DC in 2.6GHz band due to the latest spectrum allocation status in China, MPR and/or new A-MPR should be defined as soon as possible. If general MRP requirement for intra-band EN-DC may not be finished in time, one alternative option is to define A-MPR requirement specifically with consideration to protect Band 40 upon the requirements listed in Table 1. 
2.2 Requirements for different UE architectures
Now there are two kinds of UE architecture: single PA and dual PA. WF for new capability signalling for intra-band EN-DC and NR CA was agreed in last RAN4 meeting [9]. 

	· Wayforward for differentiate requirements with assumption of single PA and dual PA architectures

· A new one bit capability per band per band combination is considered from Rel.15 for intra-band EN-DC, intra-band UL CA and FDM-based ULSUP to enable referring to two sets of requirements with assumption of single PA and dual PA architectures

· At least the following requirements are involved by this capability bit

· A-MPR/MPR and MSD values for dual uplink

· Whether two sets of requirements will be introduced in RAN4 can be further discussed for each specific band combination

· Switching time between LTE UL and NR UL in single switched UL operation mode for intra-band non-contiguous EN-DC

· Other potential capabilities related to intra-band EN-DC can be further discussed


In current specification, it was agreed to define A-MPR requirements for NS_35 assuming a single PA architecture whereas for NS_04 assuming a dual PA architecture. However, according to the WF, we need to consider MPR/A-MPR requirements for both single PA and two PAs architectures. 
2.2.1 Single PA architecture
For the case of single PA architecture, MPR/A-MPR can utilize the method for DC_(n)71B based on equal PSD assumption. Requirements for both supporting dynamic power sharing or not should be defined. 
If the simulation results show that the MPR based on general requirements can already meet the co-existence requirements to protect band 40, these is no need to consider A-MPR, otherwise we may still need to consider a new NS signaling for the A-MPR requirement. If the A-MPR value is too large, single-uplink can be considered for single PA architecture. Additional switching time between LTE and NR shall be defined for this kind of scenario. 
Even though there is an agreement for the UE to indicate the one PA or two PAs capability, since n41 already supports UL MIMO in Rel-15, if there is no strong demand for the single PA architecture, we can deprioritize this scenario.
2.2.2 Dual PA architecture
Existing A-MPR requirements for DC_(n)41 are based on dual PA assumption. It is noted that the A-MPR requirements are based on both simulation results and measurement results [7]. 

	For UEs not supporting dynamic power sharing, with backoff applied independently

A-MPRE-UTRA = MAX( A-MPRsingle, E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 )

A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3 )

For UEs supporting dynamic power sharing , with IM# backoff applied equally to E-UTRA and NR

A-MPRE-UTRA = MAX( A-MPRsingle,E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 )

A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3)


According to the A-MPR for EN-DC NS_04, MPR/AMPR for single E-UTRAN and single NR was considered to calculate the final A-MPR for EN-DC. Existing A-MPRsingle,NR is derived based on simulation results while A-MPRIM3 is based on measurement results. It is very efficient to use the same methodology to derive the MPR/A-MPR to protect band 40. 

General MPR has been already specified, which can be used for single E-UTRA Band 41. Similarly, general MPR can be used for single NR n41. If the MPR requirement can already meet the co-existence requirement to protect band 40, there is no need to define A-MPR specifically for China. We need to run simulation to evaluate whether general MPR for single NR n41 meets the requirements to protect Band 40. Once the requirements for single RAT are solved, the next step is to consider A-MPRIM3. Because of the complexity of simulation model with dual PA architecture, we can’t achieve the results through the simulation easily. Alternative way is to build a test platform and some test cases need to be considered for the measurement, see the method used in [8].
In summary, the consideration on how to define the MPR/A-MPR requirements for DC_(n)41is illustrated in the block diagram as following. 
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3 Conclusion
Considerations on defining MPR/A-MPR requirements for DC_(n)41AA in other regions are provided in this contribution. Based on the analysis above, we have the following proposals:

Proposal 1: Deprioritize MPR/A-MPR requirements for single PA architecture

The following proposals are specific for dual PA architecture.
Proposal 2: Methodology used to define A-MPR requirement for NS_04 can be adopted for deriving requirement for other regions

Proposal 3: Evaluate firstly whether general MPR requirements can protect Band 40 enough, if not then consider whether to define a new NS signaling for A-MPR.
Proposal 4: Simulation and measurement assumptions should be discussed and decided in RAN4#89 meeting. 
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