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1	Introduction
The 29 dBm regulatory issues have been discussed several times [1], [2]. There was agreement on most of the issues except for  what the default power level will for a 29 dBm capable UE when p-Max is not broadcast in the SIB. So far, we have offline agreement for NR behavior, but not for LTE behavior. There are currently two camps: one camp wants the  maximum power level to be 26 dBm unless p-Max is set to 29 dBm in the SIB to avoid regulatory problems where 26 dBm is not legal, and another camp that wants to allow 29 dBm operation when p-Max is not present in the SIB, and that operators need to set p-Max in the SIB to avoid regulatory issues. This contribution discusses the issue and proposes a solution. 
2	Discussion
[bookmark: _Hlk20400780][bookmark: _Hlk22239522][bookmark: _Hlk30696734]The issue of when a 29 dBm capable UE can transmit at 29 dBm has been discussed online and offline several times. In Japan 29 dBm operation is not legal, so there must be a mechanism to prevent 29 dBm capable UEs from transmitting at greater than 26 dBm in Japan. Currently there is agreement on the behavior for NR. Because the NR base stations will be new there is not concern about having to upgrade tens of thousands of base stations to get them to transmit P-Max=26 dBm in the SIB. So, for NR there is agreement that a 29 dBm capable UE can transmit at 29 dBm unless a lower P-Max is broadcast in the SIB or sent in RRC signalling.
Observation 1: For NR there is agreement that a 29 dBm capable UE can transmit at 29 dBm unless a lower P-Max is broadcast in the SIB.
In LTE the situation is slightly different. Because there are 10s of thousands of legacy LTE eNBs deployed in the Japan, operators there say it would be unreasonable for them to update every legacy eNB to broadcast P-Max=26 dBm in the SIB to avoid a 29 dBm capable UE from transmitting at 29 dBm for initial access. On the other hand, CMCC prefers to not have to broadcast 29 dBm P-Max in the SIB because it would impact cell selection. Although a compromise was found for 26 dBm operation, it is not possible to use the same compromise for 29 dBm operation because 29 dBm operation would violate regulations in Japan. 
The A RAN2 contribution [3] describes how P-Max in the SIB serves two functions, one to limit the maximum transit power the a UE, and the second is for compensation to be used for cell reselection. Two alternatives were discussed in the paper:
· Alt.1: Resolve this issue in RAN2 under the assumption that HPUE shall assume 23dBm of output power (i.e. default  PC) at maximum if gNB does NOT signal any Pmax value
· Alt.2: PC2 UE can assume 26dBm of output power at maximum if gNB does NOT signal any Pmax value at least for band n41, n77, n78 and n79

In the end RAN4 accepted Alt.2 where the UE could transmit at 26 dBm for non-CA operation. However, when considering potential 29 dBm operation, we have a similar Alt. 1 and Alt. 2:
· Alt.1: Resolve this issue in RAN2 under the assumption that HPUE shall assume 26dBm of output power at maximum if gNB does NOT signal any Pmax value
· Alt.2: PC2 UE can assume 29dBm of output power at maximum if gNB does NOT signal any Pmax value at least for band n41, n77, n78 and n79
[bookmark: _GoBack]Because 29 dBm operation would be illegal in Japan, and because it is reportedly not feasible to require that all legacy LTE eNBs in Japan begin broadcasting P-Max in the SIB, Alt. 1 seems to be the only option for 29 dBm operation.
The 26 dBm RAN2 contribution [3] suggested adding a new NR parameter, P-Maxc that would be used for calculating Pcompensation. However, if we try the approach of adding P-Maxc for LTE, we would run into problems with legacy devices. If the network broadcast P-Max= 29 dBm and P-Maxc= 23 dBm, then new UEs that understand both of these parameters could utilize them so that transmit power of up to 29 dBm could be used and 23 dBm would be used for calculating the Pcompensation. However, a legacy UE would ignore the new P-Maxc parameter and would use P-Max for both max Tx power and for calculating Pcompensation. This would result in the cell shrinkage problem that CMCC is concerned about. In this case, a 23 dBm capable legacy UE would calculate Pcompensation = max(29dBm-23dBm,0)=6dB. So even worse than the 3 dB for 26 dBm in [3].  
If instead of introducing P-Maxc for LTE we introduce a new parameter P-MaxR, or P-Max Regulatory, then we could avoid the problem with cell shrinkage for legacy LTE UEs. If the network operator wants to limit the UE power to 26 dBm or below, it could do so by either setting P_Max  to 26 dBm or below, or by not broadcasting P-Max. We could set the rules that if P-Max is not broadcast then the UE can transmit at its maximum power up to its power class or 26 dBm, whichever is greater. UEs capable of 29 dBm would only be able to transmit greater than 26 dBm if P-MaxR is present and greater than 26 dBm. Legacy UEs could not exceed 26 dBm so could safely ignore P-MaxR. Only new UEs capable of transmitting above 26 dBm would need to process P-MaxR to determine if they could exceed 26 dBm.
Proposal 1: Introduce a new parameter P-MaxR that would be used to enable the network to allow LTE UE transmit power of greater than 26 dBm while not impacting the calculation of Pcompensation for legacy LTE UEs. 
Proposal 2: RAN4 should ask RAN 2 if P-MaxR could be introduced into the RAN2 specs in a backwards compatible manner back to Release 13. 
3	Conclusions 
Proposal 1: Introduce a new parameter P-MaxR that would be used to enable the network to allow LTE UE transmit power of greater than 26 dBm while not impacting the calculation of Pcompensation for legacy LTE UEs. 
Proposal 2: RAN4 should ask RAN 2 if P-MaxR could be introduced into the RAN2 specs in a backwards compatible manner back to Release 13. 
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