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1 Introduction
The SI on New Band 41 UE power class supporting +26 dBm was finished at RAN#72, and the related discussion and conclusion were recorded in TR 36.886 [1]. Then, the follow-up WI was approved at RAN #72 in [2]. The objective of WI includes the following parts:
· Develop a new feature to enable single carrier UL operation for Band 41 E-UTRA UE Power Class 2 (+26 dBm) 

· Impact on eNode B blocking requirements was assessed in TR 36.886 so no further work is needed in this area. 

· Impact on CA combinations was assessed in TR 36.886 so no further work is needed in this area

· Impact on Band 7 and 38 was assessed in TR 36.886 so no further work is needed in this area

· The changes to TS36.101 are documented TR 36.886 section 6 and section 7 and shall be used to develop the corresponding CR’s. 

· RAN2 to extend Band 41 HPUE signalling enhancement that exists in Release 13 to be release independent. 

· Compatibility of Band 41 networks with the maximum power of 23dBm is to be considered.

Based on the discussion in SI, some specifications changes for Band 41 HPUE have been captured in TR 36.886 and therefore one of main work in this WI is to implement these changes properly in the corresponding CRs. 
Moreover, some issues such as compatibility of a B41 HPUE working in the B41 network with the maximum power of 23dBm, and support of TDD UL/DL configuration 0/6 for B41 HPUE should be further discussed.  

2 Discussion
2.1 B41 HPUE in normal PC3 network

B41 HPUE can be used to enhance the coverage of B41 network. However, due to the regulation restriction in some regions and different deployment plans from different operators, some B41 networks are operated in normal power class 3 (PC3) mode. In this case, when a B41 HPUE works in the PC3 network, the maximum power should be 23dBm but not 26dBm. 
Based on uplink power control mechanism in TS 36.213 section 5.1.1, the UE transmit power for PUSCH without simultaneous PUCCH can be given by
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 is the configured UE transmit power in subframe i for serving cell c, and it is determined through the following equations from section 6.2.5 of TS 36.101
PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with

PCMAX_L,c = MIN {PEMAX,c – ΔTC,c,  PPowerClass – MAX(MPRc + A-MPRc + ΔTIB,c + ΔTC,c + ΔTProSe, P-MPRc)}

PCMAX_H,c = MIN {PEMAX,c,  PPowerClass}

where PEMAX,c is the value given by IE P-max for serving cell c, which is defined in TS 36.331; and PPowerClass is the UE maximum output power defined in TS 36.101.

Based on the equations above, we can see that the configured UE transmit power PCMAX,c  is mainly decided by PEMAX,c, PPowerClass, as well as MPR, A-MPR. 
For a HPUE in B41 network, it should be firstly informed whether it works in PC2 or PC3 network. One straightforward way is using the existing RRC signalling P-max, i.e. when P-max  ( 23dBm, it indicates the HPUE works in PC3 network, or when P-max > 23dBm, it means the HPUE works in PC2 network. Or alternatively, we can develop a new network signalling to inform the HPUE the allowed maximum UE transmit power in the network. 

Observation 1: It is feasible to use the exiting RRC signalling P-max or develop a new network signalling to inform the HPUE whether it works in PC2 or PC3 network.
Considering specification impact of two alternatives, we have the following proposal.
Proposal 1: To reduce the specification impact, use the exiting RRC signalling P-max to inform the HPUE whether it works in PC2 or PC3 network.
For a HPUE working in PC3 network, there are two possible options to cofigure the UE transmit power 
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:
· Opt 1: The HPUE still works in PC2 mode, PPowerClass is configured as 26dBm, and the PEMAX,c is limited as ( 23dBm through RRC signalling P-Max 
· Opt 2: The HPUE falls back to PC3 mode and PPowerClass is configured as 23dBm
In Opt 1, PPowerClass, MPR and A-MPR remain the same values as that in PC2 mode. In Opt 2, HPUE works in PC3 network exactly like a normal PC3 UE, and UE vendors have the opportunity to optimize the device design for both PC3 and PC2 modes. This will make the same device more attractive to both PC2 and PC3 operators. Moreover, in our understanding, it can be implemented by software to configure PPowerClass and hence the additional implementation complexity is very moderate. Therefore, it is reasonable to adopt Opt 2 for HPUE working in PC3 network.
Proposal 2: HPUE should work in PC3 fallback mode in PC3 network, and the corresponding fallback test case should be added in RAN5.
2.2 TDD UL/DL configuration 0/6 for B41 HPUE

In order to satisfy SAR requirements, B41 HPUE can only apply in TDD UL/DL configuration 1-5. In this case, the network should void to configure HPUE and TDD UL/DL configuration 0/6 simultaneously. For HPUE implementation, there are two options: 
· Opt a: HPUE can only support TDD UL/DL 1-5 in band 41 no matter it works in PC2 or PC3 fallback mode.

· Opt b: HPUE can support all the TDD UL/DL configurations when it falls back to PC3 mode.
As we know, the TDD UL/DL configuration is signalled through RRC signalling TDD-config and all the configurations can be used in the real network. Therefore, HPUE with Opt a will fail to work in the PC3 network when configuration 0/6 is configured. 
Another case is that if the PC2 network makes a mistake and configures TDD UL/DL configuration 0/6, HPUE should have the ability to fall back to PC3. Moreover, in some TDD PDCCH/ePDCCH demodulation tests in TS 36.101/521, UL/DL configuration 0 is used. Therefore, in order to ensure the robustness of B41 HPUE, Opt b should be adopted. 
Based on the discussion above, we have the following proposals: 

Proposal 3: HPUE can support all the TDD UL/DL configurations when it falls back to PC3 mode.
Proposal 4: Clarify the UE behaviour in RAN4 specification when TDD UL/DL configuration 0/6 is configured for HPUE, and add the corresponding fallback test case in RAN5. 
3 Conclusion

In this paper, we provide the discussion on the compatibility of HPUE working in PC3 network and TDD UL/DL 0/6 configuration for B41 HPUE, with the following observation and proposals:
Observation 1: It is feasible to use the exiting RRC signalling P-max or develop a new network signalling to inform the HPUE whether it works in PC2 or PC3 network.
Proposal 1: To reduce the specification impact, use the exiting RRC signalling P-max to inform the HPUE whether it works in PC2 or PC3 network.
Proposal 2: HPUE should work in PC3 fallback mode in PC3 network, and the corresponding fallback test case should be added in RAN5.
Proposal 3: HPUE can support all the TDD UL/DL configurations when it falls back to PC3 mode.

Proposal 4: Clarify the UE behaviour in RAN4 specification when TDD UL/DL configuration 0/6 is configured for HPUE, and add the corresponding fallback test case in RAN5. 
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