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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
To allow PC2 UE with 23+26 or 26+26 PA configurations to transmit power higher than 26dBm, new WID [1] was approved to further study the potential approaches. There were wide discussions on the approach of improvement of power class high limit, however, still several issues were open like Pcmax_L, MSD, TxD UE, etc. This paper will further discuss this topic.

2 Discussion
2.1 Pcmax_L
It is well recognized that if Pcmax_L is changed then many requirements like MPR/AMPR, MSD, etc. will not need to be revisited. And many companies support this motivation and keep the Pcmax_L unchanged to make this feature be simple and complete in Rel-17.

After so long discussion on details of the impact if allow UE to exceed the power class limitation, it should be recalled the motivation of this feature which is to make UE have higher Tx power capability and better performance. In last meeting it was questioned if not raise the Pcmax_L then it is not possible to distinguish UE with or without this capability in testing. Then maybe also it could be asked that what kind of degradation it will cause if not distinguish it? UE with this capability will be as good as the legacy UE if not better than it. From this sense, raise the Pcmax_L doesn’t add clear benefit of this feature, and it can only be used to check whether UE really have this capability. However, what’s the motivation for a UE to declare this capability if it doesn’t have this capability?

Observation 1:    There is no clear motivation for a UE to declare of this capability if it actually doesn’t support it.

Observation 2:    There is no clear system degradation with no change of Pcmax_L since UE with this capability will be as good as legacy UE if not better than it.

[bookmark: _Hlk95732014]Based on above consideration, and also the last meeting restriction, we don’t see the need to raise the Pcmax_L. And currently in the Rel-18 package many new UE architectures like 3T/4T are under discussion which rely on the conclusion of a simple and efficient raising UE max power approach. Timely close this WI is needed for Rel-18 discussions.

Observation 3:    A simple, efficient and timely concluded approach in Rel-17 for raising UE max power approach will be important for Rel-18 new UE architecture discussions since there are more complicated PA configurations there.

Proposal 1:         Keep Pcmax_L unchanged for UEs with higher Tx power capability than the power class nominal power.

2.2 MSD
[bookmark: _Hlk92443430][bookmark: _Hlk92443399]MSD is defined for band combinations have harmonic interference, harmonic mixing, cross band isolation, IMD interference, etc. In current spec, only IMD has the limitation of Tx power, i.e. min (20dBm, Pcmax_L) for PC3 CA, and min (23dBm, Pcmax_L) for PC2 CA. There is no Tx power limitation of other MSD scenarios, it can be interpreted as max Tx power is used in the testing. This can be seen in RAN5 38.521-1 REFSENS testing procedures as below figure.

[image: ]

Observation 4:    There is no Tx power limitation of harmonic, harmonic mixing and cross band isolation interference scenarios, and in RAN5 max Tx power is used in the testing with continues power UP command.

If UE is allowed to transmit higher power than the power class by increasing the power class higher limit, then interference also will be increased. 
· For example, UE is PC3 in band A + band B with 26+23 PAs, and has harmonic interference from band A to band B. In current spec, this PC3 UE will transmit at most 23dBm power in band A and the MSD in band B can be met. Once the power class high limit is lifting according to the max power in each branch, then this UE can transmit 26dBm in band A, and the harmonic interference to band B will be increased and the MSD needs to be increased too.

Observation 5:    For UEs with higher power capability in one branch than the total band combination power class, increasing Tx power higher limit will increase the interference and also MSD.

In last meeting this issue was brought out but didn’t drawn enough attention, and in the 1st round discussion it was considered as “single carrier MSD doesn’t need to be reconsidered”. However, as pointed above, once the max power in the test increased the MSD will be larger rather than keep it unchanged.

To resolve the issue above, three approaches can be used, the 1st and 2nd have been raised in last meeting, and 3rd is new for this meeting:
· Option 1: Review the MSD for the case that max power in one band exceeds the power class of the band combination;
· Option 2: Limit the max power capability of each branch to not exceeding the power class of band combination. More specifically, only allow below cases. 

	Band combination power class
	PA configurations
	To be considered in this WI

	PC1.5
	PC2+PC2
	N

	
	PC2+PC1.5
	Y

	PC2
	PC2+PC2
	N

	
	PC3+PC3
	N

	
	PC3+PC2
	Y

	PC3
	PC3+PC3
	N

	
	PC5+PC5
	N

	
	PC5+PC3
	Y


· [bookmark: _Hlk95733591]Option 3: restricting UE Tx power of single carrier MSD to Pcmax_L as in IMD requirements.

Among these three options, the Option 3 is more future proof and aligned with MSD calculation when requirements were defined.

Observation 6:    To resolve the increased interference issue in single carrier MSD cases, it can either review the MSD, or limit max power capability of each branch in this WI, or define in the spec that max Tx power in testing is Pcmax_L as IMD requirements.

Proposal 2:         Specify UE Tx power for single carrier MSD as Pcmax_L which is same as what has been defined for IMD requirements to avoid the increased interference issue.

With above UE Tx power limitation for single carrier MSD, increasing the power class higher limit will cause no degradation of sensitivity for harmonic, harmonic mixing and cross band isolation interference scenarios, since same Tx is used in the MSD testing for legacy UE and increased Tx power UE.

Proposal 3:         No MSD needs to be changed with the condition of Pcmax_L unchanged with the precondition of Pcmax_L is used in the single carrier MSD testing.


3 Conclusion

2.1 Pcmax_L

Observation 1:    There is no clear motivation for a UE to declare of this capability if it actually doesn’t support it.

Observation 2:    There is no clear system degradation with no change of Pcmax_L since UE with this capability will be as good as legacy UE if not better than it.
Observation 3:    A simple, efficient and timely concluded approach in Rel-17 for raising UE max power approach will be important for Rel-18 new UE architecture discussions since there are more complicated PA configurations there.

Proposal 1:         Keep Pcmax_L unchanged for UEs with higher Tx power capability than the power class nominal power.

2.2 MSD

Observation 4:    There is no Tx power limitation of harmonic, harmonic mixing and cross band isolation interference scenarios, and in RAN5 max Tx power is used in the testing with continues power UP command.
Observation 5:    For UEs with higher power capability in one branch than the total band combination power class, increasing Tx power higher limit will increase the interference and also MSD.
Observation 6:    To resolve the increased interference issue in single carrier MSD cases, it can either review the MSD, or limit max power capability of each branch in this WI, or define in the spec that max Tx power in testing is Pcmax_L as IMD requirements.

Proposal 2:         Specify UE Tx power for single carrier MSD as Pcmax_L which is same as what has been defined for IMD requirements to avoid the increased interference issue.

Proposal 3:         No MSD needs to be changed with the condition of Pcmax_L unchanged with the precondition of Pcmax_L is used in the single carrier MSD testing.
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Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels. »

. The SS shall configure SCC as per TS 38.508-1 [5] clause 5.5.1. Message contents are defined in clause

7.3A1_1.1.43.¢

. SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [18], clauses 5.9, 6.1.3.10). Wait

for at least 2 seconds (Refer TS 38.133[19], clause 9.3). «

. SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to

Tables 7.3A.1_1.4.1-1 and 7.3A.1_1.4.1-2. on both PCC and SCC. The SS sends downlink MAC padding
bits on the DL RMC «

. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for

C_RNTI to schedule the UL RMC according to Table 6.2A.1.1.4.1-1 on both PCC and SCC. Since the UE
has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. o

. Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3A.1_1.5-1 and

73A1 1

for at least the duration of the throughput
measurement. Allow at least 200ms starting from the first TPC command in this step for the UE to reach
Pouax level. «

. Measure the average throughput for cach component carrier for a duration sufficient to achieve statistical

significance according to Annex H.2A.




