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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In last meeting WF [1] is approved for UL gap for power management use case. This paper will further discuss the left issues.

2 Discussion
2.1 Whether UL GAP apply to all FR2 CG bands
LS [2] was sent to RAN2 for signaling definition in last meeting. One open issue is whether the UL GAP will be applied to all FR2 bands within or across CG for IBM UE as below. 
	[bookmark: _Hlk101260864]UE capability for inter-band FR2-FR2 CA/DC to indicate if UL transmission is feasible during UL gap when it is configured/activated
· UE capability type: per band per band combination and optional
· This UE capability applies to inter-band FR2-FR2 CA/DC only. RAN4 will further confirm IBM case in next meeting.



Figure 1 is an example of IBM UE architecture. It can be seen that for IBM UE separate Tx chain and antenna panels will be implemented for band combination A+B+C+D, this makes UE when UL GAP is configured for cell group A+B, the transmission of cell group C+D can be continued. Therefore, for IBM UE, the UE capability for inter-band FR2-FR2 CA/DC the per-band per BC capability to indicate if UL transmission is feasible during UL gap when it is configured/activated is applied.


Figure 1 IBM UE example
Observation 1:    IBM UE has separate Tx chain and antenna panels for a band combination, thus when UL GAP is configured for a band, the other bands could still be transmission if this band is in another Tx chain.

Proposal 1:         Inform RAN2 that the following per-band per BC capability is also applied to UE which indicate “IBM” or “Both”
· UE capability for inter-band FR2-FR2 CA/DC to indicate if UL transmission is feasible during UL gap when it is configured/activated

2.2 UL duty cycle and testing
Another open issue for UL GAP is the testing, and the step 1 and 2 in below table is agreed, but whether step 3 is needed is FFS. The UL GAP performance is defined as the gain comparing UE peak EIRP with or without UL GAP configured, and this is what step 1 and 2 tested. For step 3, it actually is not verifying the UL GAP gain, it looks like testing the maxUplinkdutycycle-FR2 UE behavior, i.e. lower duty cycle will get higher Tx power. Generally, our understanding is this is not directly related to UL GAP behavior, but part of Rel-15 discussion when the maxUplinkdutycycle-FR2 capability was introduced, and it is more related to RAN5 scope issue, maybe RAN5 is a better place for this discussion. 
	Step 1 and 2 below are agreeable. Step 3 is FFS. 

1. Measure the EIRP in a reference case where the UL duty cycle is configured larger than the maxUplinkDutyCycle-FR2 (or UL duty cycle = 20% if UE does not report the maxUplinkDutyCycle-FR2 ) and without the UL gap configured.  reference EIRP (PUMax,f,c_Gap_off) and P-bit = 1

2. Measure the EIRP where the UL duty cycle is configured larger than the maxUplinkDutyCycle-FR2 (or UL duty cycle = 20% if UE does not report the maxUplinkDutyCycle-FR2 ) and with the UL gap configured.  enhanced EIRP1 (PUMax,f,c_Gap_on) should be at least reference EIRP + 3 dB) and P-bit = 0. 
-  as there is no phantom is included in the test, correct UE behaviour is that 
Option1: no P-MPR is applied
Option 2: 0-3dB P-MPR is applied as agreed in previous agreement. 
-  UE in-band Tx power is measured during the gaps and should not be larger than TX_OFF power


FFS: 3. Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured.  P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [3] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 
[bookmark: _Hlk101270156]-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 



Observation 2:    UL GAP gain can be tested via step 1 and 2. The step 3 actually is not verifying the UL GAP gain, more like testing the maxUplinkdutycycle-FR2 UE behavior, i.e. lower duty cycle will get higher Tx power, maybe RAN5 is a better place for this discussion.

[bookmark: _Hlk101270887]And for the UE does not report maxUplinkDutyCycle-FR2, whether it is still correct UE behavior when the uplink duty cycle is reduced the PMPR will also be reduced is FFS. One reason is that RAN4 doesn’t restrict UE behavior when the maxUplinkDutyCycle-FR2 capability is not reported, UE can reduce the power or other means. For some UE it doesn’t monitor the UL duty cycle scheduled, then reduce the UL duty cycle will see no difference for this kind of UE, but it indeed can support UL GAP for human body detection and power control.
[image: ]
Observation 3:    For the UE does not report maxUplinkDutyCycle-FR2, UE behavior is undefined in RAN4, and UE may not monitor the scheduled UL duty cycle. In this case, reduce the UL duty cycle will not generate higher Tx power.

Proposal 2:         Only use step 1 and 2 as the testing of UL GAP gain.


3 Conclusion
This paper discusses the open issues about UL GAP remaining issues and get the following observations and proposals:

Observation 1:    IBM UE has separate Tx chain and antenna panels for a band combination, thus when UL GAP is configured for a band, the other bands could still be transmission if this band is in another Tx chain.

Proposal 1:         Inform RAN2 that the following per-band per BC capability is also applied to UE which indicate “IBM” or “Both”
· UE capability for inter-band FR2-FR2 CA/DC to indicate if UL transmission is feasible during UL gap when it is configured/activated

Observation 2:    UL GAP gain can be tested via step 1 and 2. The step 3 actually is not verifying the UL GAP gain, more like testing the maxUplinkdutycycle-FR2 UE behavior, i.e. lower duty cycle will get higher Tx power, maybe RAN5 is a better place for this discussion.
Observation 3:    For the UE does not report maxUplinkDutyCycle-FR2, UE behavior is undefined in RAN4, and UE may not monitor the scheduled UL duty cycle. In this case, reduce the UL duty cycle will not generate higher Tx power.

Proposal 2:         Only use step 1 and 2 as the testing of UL GAP gain.
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