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1.	Introduction
UL calibration gap was discussed in RAN#98-Bis-e and WF [1] was agreed. WF editing was little confusing since all the changes and we provide clean version here:
· Agreements: Based on the discussions and inputs from interested companies, phase I related study for UE power/coverage enhancement with body proximity sensing can be completed and Phase II work can start from RAN4#99e. Based on WID, the scope of phase II include
· Only type 1 gap is considered (all UE RF requirements will apply)
· Specify the UL gap configuration(s) and requirements
· Gap overhead should be jointly decided with a good balance of the requirement gains obtained in terms of P-MPR reduction.
· Specify related UE capability(ies) once requirements are clear
· FFS more details on how to design the capability(ies), including FFS on mutual signalling method using one-bit RRC flag from BS(s) and capability from UE(s) for the UL gap feature.
· Specify the related requirements and test case(s) to ensure that the performance gains are obtained from the introduction of UL gaps for proximity sensing
· The existing FR2 requirements won’t be impacted 
In addition, a sentence:
” Chair: RAN4 will not define any requirements until the corresponding testing methodology for the performance enhancement is clear.” 

2. 	Discussion
2.1	Requirements
First issue would be to understand how and what can be tested so that a proper test method can be specified. In [2] a test procedure is described in Figure 8 but the requirement for the EIRP different in the last phase is not defined. In order to conclude if the test is pass of fail, a limit should be defined in ran4 requirement. From the agreements and [2] we can see that 6 dB was used and 3-6 dB was referred to yield a positive network impact. It might make sense to define the testable improvement according to these numbers.
Proposal 1: EIRP improvement when UL gaps are configured is 6 dB
Since the improvement is based on P-MPR reduction, to ensure the UE behaviour is as specified, UE should report the P-MPR as part of the PHR. This would mean that when ever UE declares support for UL gaps, it is mandatory to support also mpe-Reporting-FR2. 
Proposal 2: When UE declares support for UL gaps, it is mandatory to support mpe-Reporting-FR2.
2.2	Test procedure 
The discussion and agreements do not mention anything about the MPE test setup but as noted in the chairman minutes, the test method shall be clarified before agreeing any requirements. UE that supports UL gap capability but is not configured the UL gaps, will apply P-MPR by default but the same UE needs to meet R16 conformance requirements (with P-MPR=0). Before test method discussion can be initiated, how to this UE behaves in normal conformance testing, or in other way, how a normal conformance testing can be performed to this UE. The test limits in RAN5 do not account for non-zero P-MPR and if UE applies NZ P-MPR in conformance, if would cause this UE to potentially to fail the tests. There are two ways to handle the situation.  These are not mutually exclusive but discussion on which direction should ran4 take would be beneficial:
1) A test mode is defined to the UE to let it know that the P-MPR should be set to 0 when regular conformance tests are performed
2) UE is always scheduled with UL gaps in all conformance tests and this feature is tested by not scheduling UL gaps
No 2 creates the problem that network and conformance test is burdened with UL gaps. If this can be accommodated depends on test configurations, for example many test cases assume average over 10 subframes and reference EVM is averaged over 60 frames so if gap periodicity is less than that, the conformance test cases need to be revisited. No 2 is leaves also quite a lot of freedom to the UE since in simplest form, it can just detect the scheduled of the gaps and if they are absent, apply P-MPR. The intention of the feature as described in [2] was to allow MPE scan using mmW antennas so neither of the tests ensure that is the case and UE is really uses those gaps for that purpose. To ensure UE takes advantage of the gaps in an intended way, an MPE test setup needs to be defined and then used in conformance testing for this feature. This way UE which is configured with gaps will take back off only when it senses human tissue or a phantom in proximity. 
Observation 1: To ensure by test that UE takes advantage of the gaps the way they were justified will need a MPE test setup 
2.3	Gap configuration
Since UL gaps are for MPE scan the, scan needs to be able to detect the human motion and the timing parameters should be motivated by human motion or human hand motion. RAN4 does not have any studies showing how frequently the scan would need to be performed to provide reliable detection for example when user reaches for the phone and grabs it by hand. 
Observation 2: RAN4 has no data or studies to understand how frequently a detection should be performed for reliable MPE scan   
From photography and cinematography (https://en.wikipedia.org/wiki/Shutter_speed) we can learn that using shutter speeds 1/48 or 1/60 sec freezes the motion enough. Those values would correspond to 17 and 21 msec periodicity. The detection also has a finite reliability so some level of averaging should be allowed. Allowing for 3 x averaging yields 5.5 and 7 msec periodicities for reliable MPE scan.
Proposal 3: UL gap periodicity is no shorter than 5 msec. 
Proposal 4: UL Gap periodicity is no longer than 20 msec. 
The gap duration needs also some discussion. Since the intent was to reuse [2] same hardware as for cellular communications, the HW needs some set up time and then sometime to perform the scan. How this scan exactly will be performed is not known so for example if frequency synthesisers need to be retuned back and forth so it is hard to estimate the time needed. 
Also related issue is the duplex method for the scan. For example, if scan is TDD, some time needs to be reserved for the TX-RX turn around time. If it is FDD, then time is consumed by setting up the HW for simultaneous TX and RX from the cellular TDD operation. 
Observation 3: MPE scan procedure is not known by RAN4 and therefore the time needed for the scan is difficult to estimate  
Retuning and setting TX and RX parts should be in the order of agreed TX-RX and retune times. The slot duration with 60 kHz is 250 usec and MPE scan should not take more time than that. 
Proposal 5: UL gap duration does not exceed 250 usec. 
Conclusion
We discussed the UL gap and its details for next steps and made the following observations:
Observation 1: To ensure by test that UE takes advantage of the gaps the way they were justified will need a MPE test setup 
Observation 2: RAN4 has no data or studies to understand how frequently a detection should be performed for reliable MPE scan   
Observation 3: MPE scan procedure is not known by RAN4 and therefore the time needed for the scan is difficult to estimate  
We then made the following proposals
Proposal 1: EIRP improvement when UL gaps are configured is 6 dB
Proposal 2: When UE declares support for UL gaps, it is mandatory to support mpe-Reporting-FR2.
Proposal 3: UL gap periodicity is no shorter than 5 msec. 
Proposal 4: UL Gap periodicity is no longer than 20 msec. 
Proposal 5: UL gap duration does not exceed 250 usec. 
References
[1]	R4-2105394, Way forward on UL gap for FR2, Apple
[2]	R4-2104849, UL gaps for Tx power management, Apple
 
