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1.	Introduction
Till RAN4#99-e meeting, RAN4 has agreed the “per-band” scheme for the MOP package (max EIRP, max TRP, min peak EIRP, EIRP spherical coverage) for inter-band UL CA. The main job next step is to define relaxation values per-band. Besides regular relaxation factors for inter-band CA, total power concept, power consumption and thermal issues were also proposed for further evaluation according to the WF [1, R4-2107854].
In this contribution, we present our view on inter-band UL CA especially the consideration on power consumption and heating issues.
2. 	Discussion
Before discussing FR2 inter-band UL CA requirements, there are several open issues which are the preconditions including power control, Scell dropping, etc.
2.1	power control of FR2 inter-band UL CA
CA power control scheme is the scope of RAN1 responsibility. However, for FR2, RAN4 has agreed not to introduce p-NR-FR2 or p-UE-FR2 in Rel-17. For FR2 inter-band UL CA/DC, there is no clear rule in RAN1 yet. In RAN4#99e meeting, RAN4 has discussed the LS [2, R4-2107605(R1-2104018)] from RAN1:
……
RAN1 is discussing below changes as one possible solution to define power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in NR-DC case without requiring p-NR-FR2
 
----start TP to sub clause 7.6.2 of TS 38.213----------
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
--------- end TP ----------------
 
However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility, for the following two possible cases:
1) uplink CCs of MCG and uplink CCs of SCG are in different frequency bands in FR2.
2) uplink CCs of MCG and uplink CCs of SCG are in the same frequency band in FR2.
……
 

Though above LS is for FR2 NR-DC, it is very similar situation for FR2 inter-band UL CA. RAN4 discussion on this issue was also closely coupled with FR2 inter-band UL CA requirements.
Total power concept for FR2 inter-band UL CA was proposed in last meeting in RAN4 FR2 RF WI thread. It is unclear in both RAN1 and RAN4. It seems RAN1 is relying on p-UE-FR2 which is not available yet and waiting for RAN4 input.
RAN4 has confirmed that MOP requirements for FR2 inter-band UL CA based on IBM between different frequency groups are per-band. However, per-band requirements do not exactly mean independent power control. If there is not any limitation on output power, the power consumption will be doubled for two bands. It would not be extendable when UL CA is enhanced to support more bands.
Observation 1:	RAN4 needs to discuss whether independent power control apply for FR2 inter-band UL CA based on IBM between different frequency groups.
2.2	Scell dropping of FR2 inter-band UL CA
In recent RAN#92e plenary meeting, Scell dropping issue was discussed and companies commented that the Scell drop issue is not only an issue for FR1 UL CA, but also an open issue applicable for FR2 UL CA. If there is Scell drop in both conformance test and real network, there is no foundation for RAN4 to define minimum requirements for UL CA. RAN4 either needs to define UL CA requirements based on scenarios when Scell dropping does not occurs, or waits until Scell dropping is resolved.
Observation 2:	RAN4 needs to discuss the Scell dropping issue for FR2 UL CA.
It is noted that both power control issue and Scell dropping issue is not in current scope of Rel-17 FR2 RF WI. It can be added as new objective since it is the precondition for defining inter-band UL CA requirements.
2.3	EIRP requirements of FR2 inter-band UL CA
Based on discussion in section 2.1 and 2.2, it seems challenging to define minimum EIRP requirements for both UL CCs under simultaneous maximum output power transmission. 
If there is not any limitation on total power consumption, and the power control is independent, all “up” TPC command can be applied for both bands. Then the min peak EIRP and spherical coverage could be defined following similar relaxation framework as that of DL CA. however, the problem is the power consumption and heating issue. It is not practical for PC3 handheld UE.
If there is some kind of limitation on total power consumption, all “up” TPC command applied for both bands, then min peak EIRP and spherical coverage requirements might be relaxed up to 7dB per band [3, R4-2109559], moreover, there might be Scell drop issue.
[bookmark: _GoBack]In order to solve the conflict, one possible solution in middle way may be to only require maximum output power transmission for tested band and a relative low output power can be configured for non-tested band. Since the requirement are to be defined per-band, the MOP per-band does not have to be achieved simultaneously. UE behaviour under simultaneous maximum output power transmission could be up to UE implementation or further discussion with RAN2.
With such middle way solution, the requirement relaxation is moderate and UE power consumption is also acceptable.
Proposal 1:	RAN4 needs to discuss power configuration assumption for FR2 inter-band UL CA and UE power consumption should be addressed in some manner.
Observation 3:	One possible solution in middle way may be to only require maximum output power transmission for tested band and a relative low output power can be configured for non-tested band.
On the other hand, all above discussion is not only related with RAN4, but also related with other working groups. Further discussion crossing WGs seems helpful.
Observation 4:	crossing-WG discussion is needed for FR2 inter-band UL CA requirements.
3. 	Conclusion
Observation 1:	RAN4 needs to discuss whether independent power control apply for FR2 inter-band UL CA based on IBM between different frequency groups.
Observation 2:	RAN4 needs to discuss the Scell dropping issue for FR2 UL CA.
Proposal 1:	RAN4 needs to discuss power configuration assumption for FR2 inter-band UL CA and UE power consumption should be addressed in some manner.
Observation 3:	One possible solution in middle way may be to only require maximum output power transmission for tested band and a relative low output power can be configured for non-tested band.
Observation 4:	crossing-WG discussion is needed for FR2 inter-band UL CA requirements.
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