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Introduction
In RAN1 #107, RAN1 sent an LS to RAN4 regarding both DL and UL power control [1]:
RAN1 would like to ask RAN4 to kindly consider providing a recommendation on the min and max values for the desired DL Tx power adjustment, the actual DL Tx power adjustment, and the desired UL Tx PSD range. 
Below we discuss the response from RAN4 [2] and propose suitable range of both desired DL Tx power adjustment, the actual DL power adjustment as well as the desired UL Tx PSD range.
[bookmark: _Ref178064866]Discussion
Desired and actual DL Tx power adjustment
Regarding desired and actual DL Tx power adjustment, RAN4 provides the following response:
The actual applied DL Tx power adjustment indication from a parent node to an IAB-Node should be able to accommodate for individual resource elements up to 10dB range for QPSK, 6 dB for 16QAM and 0 dB for 64QAM and higher modulation orders with respect to specific beam(s) for Type 1-H and Type 1-O IAB-DU in FR1. While resource element power may change, the total power per carrier stays constant. There is no PSD range for type 2-O IAB-DU in FR2.
RAN4 only considers the dynamic power within the carrier, with different power adjustments per modulation order, 10 dB for QPSK, 6 dB for 16QAM and 0 dB for 64QAM and above. However, RAN4 does not mention anything about the total power, since the above applies provided “the total power per carrier stays constant.” 
The above timewise power changes do not consider the absolute requirement of an IAB node to maintain a constant cell coverage. In this respect, an IAB node cannot be expected to arbitrarily and instantaneously be able to change its total transmit power settings from one symbol to the next. However, for the case in point, due to beamforming constraints and the fact that DL Tx power control is limited to PDSCH and associated signals, a parent node is unlikely to communicate with any other nodes simultaneously or to use the slot in question for broadcast operations. Hence, assuming a slot addressed solely to an IAB node operating in simultaneous receive, the total power during that slot would remain constant. That would allow for power adjustment for the whole slot. However, specifying this behavior is RAN4’s responsibility. For that reason, another LS should be sent to RAN4, asking RAN4 whether slot-wise PSD differences is or can be supported.
[bookmark: _Toc95770995]DL Tx power control can be expected to be used in slots where the IAB node is singularly scheduled by the parent IAB node.
[bookmark: _Toc95770997]Send LS to RAN4 asking if slot-wise PSD differences is or can be supported for DL Tx power adjustment in IAB.
In order to manage possible RF impacts from slot-based power control, guard symbol may be required to allow the parent DU to change its power configuration in a controlled manner. Again, this is RAN4’s responsibility and RAN4 should therefore be asked for advice also in this matter. Allowing for such guard symbols to be configured between the parent node and the IAB node is different from the guard symbols already agreed upon and is presently not supported by the specification. For example, a guard symbol may be needed for a parent node switching between Case-1 Tx with and without any power adjustment. Additionally, guard symbols would substantially decrease the efficiency of the simultaneous reception mode. In our opinion, introducing additional guard symbols for DL TX power adjustment is not warranted at this time.
[bookmark: _Toc95770996]Slot-wise DL Tx adjustments requiring guard symbols may substantially reduce network efficiency and is not warranted.
[bookmark: _Toc95770998]Send LS to RAN4 asking whether DL Tx power adjustments can be implemented with sufficiently small RF impact such that guard symbols can be avoided.
With the above in mind, the question regarding a suitable range for such a slot-based DL Tx power control remains. The received response from RAN4 does not cover the above case. For that reason, we think it is constructive to again seek the advice from RAN4, this time with a better specified behavior in order for RAN1 to eventually define a suitable range for DL Tx power control.
[bookmark: _Toc95770999]Send LS to RAN4 asking RAN4 about a suitable range of semi-static (slot-wise) DL Tx power adjustment provided no guard symbols are introduced.
A draft LS is provided in Sec. 3.
Desired UL Tx PSD range
For the desired UL Tx PSD range, RAN4 responds:
The desired IAB-MT UL Tx PSD range indicated from an IAB-node to a parent node should be able to accommodate up to 10dB range for Local Area IAB-MT and up to 5dB range for Wide Area IAB-MT both for FR1 and FR2. 
Additionally, in order to limit development costs and time to market, and thereby maximize likelihood for deployment, Rel-17 enhanced IAB should not mandate HW changes. The RAN4 requirements in Clause 6.3.2.1.2 in TS 38.174 [3] are formulated as “total power dynamic range for each NR carrier shall be larger than or equal to” 5 dB or 10 dB, for wide and local area nodes, respectively, where the dynamic rang is the range between the maximum and minimum controlled transmit power as defined in Clause 6.3.2.1.1 in [3]. To our knowledge, there is no mechanism allowing the parent node to discern a larger dynamic range than the above values, and hence, the existing values can serve as hard limits for the desired UL Tx PSD range. For that reason, we propose that the desired UL Tx PSD range is set according to the specified minimum total power dynamic range according to Clause 6.3.2.1.2 in [3] with increments of 1 dB, and in relation to the maximum controlled transmit power in the channel bandwidth as it is for the dynamic range.
[bookmark: _Toc95771000]The desired UL Tx PSD range is set in relation to the maximum controlled transmit power according to the specified minimum total power dynamic range as defined in Clause 6.3.2.1.2 in TS 38.174, with increments of 1 dB.
[bookmark: _Ref95302809]Draft LS to RAN4
Overall description
RAN1 thanks RAN4 for its response to the LS on the range of power adjustments parameters for eIAB. RAN1 has discussed the matter of DL Tx power adjustments further and has the following clarifications regarding the IAB-DU behavior to use of DL Tx power control.
From RAN1’s perspective, the following properties for DL Tx power control can be assumed:
DL Tx power adjustments is an optional feature.
DL Tx power adjustments by the parent IAB node only applies to slots in which the IAB node is operating in simultaneous reception multiplexing mode.
DL Tx power adjustments are only specified for PDSCH and its associated DMRS and PTRS.
DL Tx power adjustment is only configured for slots in which only the IAB node is scheduled, i.e., no FDM with other IAB nodes or UEs.
DL Tx power would remain constant throughout a slot in which it is adjusted.
Considering the above, RAN1 respectfully asks RAN4 to answer the following three questions:
1. Is it RAN4’s opinion that slot-wise DL Tx PSD differences are or can be supported?
2. Would it be possible to support DL Tx power adjustments with sufficiently small RF impact such that it is possible to avoid guard symbols?
3. What would be a suitable range of semi-static (slot-wise) DL Tx power adjustment provided no guard symbols are introduced?
Action
To RAN WG4
ACTION: RAN1 respectfully asks RAN4 to answer the above questions, allowing RAN1 to finalize specification of the DL Tx adjustment feature in Rel-17 enhanced IAB. 
Conclusion
In the previous sections we made the following observations: 
Observation 1	DL Tx power control can be expected to be used in slots where the IAB node is singularly scheduled by the parent IAB node.
Observation 2	Slot-wise DL Tx adjustments requiring guard symbols may substantially reduce network efficiency and is not warranted.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Send LS to RAN4 asking if slot-wise PSD differences is or can be supported for DL Tx power adjustment in IAB.
Proposal 2	Send LS to RAN4 asking whether DL Tx power adjustments can be implemented with sufficiently small RF impact such that guard symbols can be avoided.
Proposal 3	Send LS to RAN4 asking RAN4 about a suitable range of semi-static (slot-wise) DL Tx power adjustment provided no guard symbols are introduced.
Proposal 4	The desired UL Tx PSD range is set in relation to the maximum controlled transmit power according to the specified minimum total power dynamic range as defined in Clause 6.3.2.1.2 in TS 38.174, with increments of 1 dB.
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