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Summary from RAN4#62bis
During RAN4#62bis, additional way forward for CLTD UE reference architecture was agreed in [1]. It was agreed to exclude Option B and keep Option A and Option C under discussion. This contribution presents our preferred option.
· Option A

· Baseline reference architecture: 1 full PA + 1 half PA without switch
· Question: the network needs to be informed of the UE capability of transmitting 23 dBm in activation state 3
· Nominal MOP in activation state 3: defined as 20 dBm
· MPR requirement would be specified per UE
· UPH and event 6 need to be updated
· Option B (Excluded)
· Baseline reference architecture: 1 full PA + 1 half PA with switch
· Nominal MOP in activation state 3: defined as 23dBm
· MPR requirement would be specified per UE
· UPH/event 6 don’t need to be updated
· IL due to switch needs to be accommodated

· Option C

· Baseline reference architecture: 2 full PAs
· Nominal MOP in activation state 5: defined as 23dBm
· MPR requirement for activation states 2 & 3 would be specified per UE; MPR requirement for activation state 1 is FFS
· UPH/event 6 do not need to be updated
2
Preferred baseline UE reference architecture
Our preferred UE reference architecture for CLTD is option A, conditioned that the network needs to be informed of the UE capability of transmitting 23 dBm in activation state 3. It is essential to inform the network of UE capability of transmitting 23 dBm in activation state 3 to fully utilize activation state 3. Otherwise the network needs to assume the worst case, which means that the UE can transmits only up to 20 dBm in CLTD activation state 3. In that case, the UE with a capability of transmitting 23 dBm in CLTD activation state 3 may not be configured in status 3 when the UE transmit power is over 20 dBm.
Once the UE signals the capability of transmitting 23 dBm in CLTD activation state 3, it might not be sensible to have nominal MOP of 20 dBm in CLTD activation state 3. Therefore, it is also proposed to have 23 dBm nominal MOP in CLTD activation state 3 when the UE signals the capability of transmitting 23 dBm in that state.
The option A is preferable to the Option C, since it allows additional improvement on current consumption substantially in a high transmit power region. The current consumption in a full power PA and a half power PA are compared in the next section.
Proposal 1: Choose option A as the baseline UE reference architecture for CLTD. Inform RAN2 of the need for signaling UE capability of transmitting 23 dBm in CLTD activation status 3.
Proposal 2: Have 23 dBm nominal MOP in CLTD activation state 3 when the UE signals the capability of transmitting 23 dBm in that state.
Our proposal is essentially to allow both option A and option C via additional UE capability signaling.
3
Current Consumptions

Additional current consumption due to the use of a full power PA compared to the use of a half power PA for the secondary transmit chain is shown in Figure 1. Additional current consumption is shown with the use of a legacy PA model and advanced APT PA model, respectively. It is shown that additional current consumption saving using a half power PA relative to a full power PA is quite significant especially when the UE transmit power is high. It should be noted that the high UE transmit power region is the most desirable case to achieve the coverage improvement via CLTD and to obtain the large current consumption savings compared to a legacy non-CLTD UE.
The assumptions in the PAs used in the analysis are following (same as in [2]):

· 3 gain-state Legacy PA / 3 gain-state APT PA

· Low-Mid gain state transition is between 2-3 dBm

· Mid-High gain state transition is between 12-13 dBm

· A half power PA assumes the same efficiency at the maximum power (21 dBm) as the full power PA at the maximum power (24 dBm)
· 3.5 dB post-PA insertion loss

· 3.7 V at the PA
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Figure 1: Additional current consumption for a full power PA relative to a half power PA
4
Conclusion
This contribution has presented our preferred baseline UE reference architecture with the supporting rationales. The following proposals have been made:
Proposal 1: Choose option A as the baseline UE reference architecture for CLTD. Inform RAN2 of the need for signaling UE capability of transmitting 23 dBm in CLTD activation status 3.

Proposal 2: Have 23 dBm nominal MOP in CLTD activation state 3 when the UE signals the capability of transmitting 23 dBm in that state.
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