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Introduction
This contribution presents ETRI’s views on Rel-17 eIAB maintenance based on [1], [2] and [3].

Discussion
In RAN1#108-e meeting, it was agreed that the IAB-MT shall consider the provided DL TX power adjustment in addition to Pc when deriving CSI feedback as captured in Table 1. 

[bookmark: _Ref101508268]Table 1. The agreed IAB-MT behavior for CSI feedback with the provided DL TX power adjustment.
	Agreement
The IAB-MT shall account for the provided DL TX power adjustment (as indicated by the parent-node) in addition to Pc when deriving CSI feedback.



To implement the above agreement, the following CR on UE assumptions for CSI derivation was agreed in RAN1#109-e meeting as in Table 2.

[bookmark: _Ref101541171]Table 2. Updated UE assumptions on CSI in [1] and [4].
	If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PDSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PDSCH reception
-	The bandwidth as configured for the corresponding CQI report.
-	The reference resource uses the CP length and subcarrier spacing configured for PDSCH reception 
-	No resource elements used by primary or secondary synchronization signals or PBCH.
-	Redundancy Version 0.
	The ratio of PDSCH EPRE to CSI-RS EPRE is as given in Clause 5.2.2.3.1.
-	In addition, the IAB-MT shall account for the provided DL TX power adjustment, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	Assume no REs allocated for NZP CSI-RS and ZP CSI-RS.
<Omitted text>


However, as quoted by Table 3, the DL TX Power Adjustment MAC may include information that the provided DL TX power adjustment is applied only for a given set of frequency resources (see the cyan highlighted part in Table 3 for details). Consequently, there still be a certain level of ambiguity on CSI derivation at UE side due to the potential misalignment between the bandwidth configuration from CSI report perspective (i.e., the yellow highlighted part in Table 2) and the frequency resources, in which the DL TX power adjustment is applied (the cyan highlighted part in Table 3).

[bookmark: _Ref110351215]Table 3. DL TX Power Adjustment MAC CE in TS38.321 [2].
	[bookmark: _Toc109217732]6.1.3.63	DL TX Power Adjustment and Desired DL TX Power Adjustment MAC CEs
<Omitted text>
-	Multiplexing mode info ID: The two rightmost bits indicate which of the four multiplexing modes defined in TS 38.473 [27] is applicable. The third rightmost bit of this field indicates whether multiplexing restrictions mode information contained in the two rightmost bits of the field are applicable to non-overlapping frequency resources. This bit is set to 1 when multiplexing mode information contained in the two rightmost bits of the Multiplexing mode info ID field is applicable to non-overlapping frequency resources. This field is set to 0 when multiplexing mode information contained in the two rightmost bits of the Multiplexing mode info ID field is not applicable to non-overlapping frequency resources. The remaining 5 bits of this field are set to zero. The length of the field is 8 bits;
<Omitted text>
-	DU resource configuration ID: when this field is set to 00, the provided power adjustment is applied on FDM resources where the simultaneous MT and DU signals are non-overlapping in the frequency-domain; when this field is set to 01, the provided power adjustment is applied on non-FDM resources where the simultaneous MT and DU signals may overlap in the frequency-domain for a given (MT CC, DU cell); when this field is set to 10, the provided power adjustment is applied on FDM resources where the simultaneous MT and DU signals are non-overlapping in the frequency-domain, and on non-FDM resources where the simultaneous MT and DU signals may overlap in the frequency-domain for a given (MT CC, DU cell). The length of the field is 2 bits;
<Omitted text>



For instance, a parent node may allocate different types of resources (e.g., non-FDM and/or FDM resources) to the IAB-node at a given time instance as represented by Figure 1. In Figure 1, it was assumed that the frequency resources (resource A and B) are evenly / similarly allocated for non-FDM (TDM in this example) and FDM operations, which should not be a corner case. Or simply it could be translated into the case that the FDM resource (resource B) is a subset of non-FDM resource (resource A) from the frequency-domain perspective. In this case, unless the network configures a dedicated CSI report for an FDM operation, which is not always possible / desirable for various reasons including CSI feedback and signaling overheads, it also can be assumed that frequency resources covering the wider one among resource A and B (i.e., resource C) are allocated for a CSI report. If the IAB-MT is indicated with the DL TX power adjustment, e.g., of -6dB values on the FDM resources (resource B) by the DL TX Power Adjustment MAC CE as in Table 3, the PDSCH EPRE at the FDM resources (value B, -96 dBm in this example) will be 6 dB lower than that at the non-FDM resources, which are not associated with the DL TX power adjustment (value A, -90 dBm in this example). 

Observation 1: DL TX power adjustment can only be associated with a subset of frequency resources among those for CSI report.

We believe that the intention of the previous CR in [4] is to clarify that the IAB-MT assumes value B if the CSI reference resource is associated with DL TX power adjustment (from time-domain perspective) and otherwise (i.e., if the CSI reference resource is NOT associated with DL TX power adjustment) the IAB-MT should use value A for CSI derivation. However, since it is not necessarily required to have a dependency between the frequency resource configuration for a CSI report (resource C) and the frequency resource allocation for IAB-DU/MT operation modes (resource A and/or resource B), the following interpretation on PDSCH EPRE calculation for CSI generation could be drawn:
· Interpretation: For CSI feedback with CSI reference resource indicated with the DL TX power adjustment, 1) the IAB-MT shall derive PDSCH EPRE by powerControlOffset and DL TX power adjustment across frequency resources associated with that DL TX power adjustment and 2) shall derive PDSCH EPRE by powerControlOffset across frequency resources NOT associated with that DL TX power adjustment. (Apply value A and B over resource A and B, respectively)
It should be noted that with some of CSI configurations (e.g., with wideband CQI over resource C), the effective value of PDSCH EPRE will not be the intended one (i.e., apply value A and B over resource A and B, respectively) but could be an erroneous one (i.e., apply value C over resource C). Given that the minimum requirements on CSI feedback accuracy is quite high as in Table 4, potential impacts from the erroneous PDSCH EPRE value above may not be negligible according to the configuration scenarios.
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[bookmark: _Ref110417369]Figure 1. An example of frequency resource allocation for IAB-DU/MT simultaneous operations.

Observation 2: CSI report of IAB-MT may not be accurate due to the following gap between spec interpretation and the corresponding IAB-MT behaviour on PDSCH EPRE derivation:
· Interpretation: For CSI report with CSI reference resource indicated with the DL TX power adjustment, 1) the IAB-MT shall derive PDSCH EPRE by powerControlOffset and DL TX power adjustment across frequency resources associated with that DL TX power adjustment and 2) shall derive PDSCH EPRE by powerControlOffset across frequency resources NOT associated with that DL TX power adjustment. (Apply value A and B over resource A and B, respectively)
· IAB-MT behaviour: For CSI report with frequency resources, which are wider than FDM resources, the IAB-MT may derive PDSCH EPRE by averaging DL TX power adjusted ones and not-adjusted ones. 
[bookmark: _Ref110431476]Table 4. Minimum requirements on CSI feedback accuracy of IAB-MT [3].
	[bookmark: _Toc74583294][bookmark: _Toc76542107][bookmark: _Toc82450089][bookmark: _Toc82450737][bookmark: _Toc89949126][bookmark: _Toc98755515][bookmark: _Toc98763106][bookmark: _Toc106184035]8.2.3.2.2	Minimum requirements
For the parameters specified in Table 8.2.3.2.1-1, and using the downlink physical channels specified in Annex TBA, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.



One simple solution to resolve such mismatch as described in Observation 2 is to align the frequency resources of CSI report and those for DL TX power adjustment. The fact that RAN1 agreed to focus on the CSI report with DL TX power adjustment in the corresponding slot as in [4] strongly motives this proposal, we think. In this regard, the following text proposal can be made.
Proposal 1. Adopt the TP in Table 5.

[bookmark: _Ref101542378]Table 5. TP for TS38.214 to capture the agreements on eIAB CSI feedback.
	[bookmark: _Hlk101545771]5.2.2.5 CSI reference resource definition
<Omitted text>
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PDSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PDSCH reception
-	The bandwidth as configured for the corresponding CQI report.
-	The IAB-MT shall only assume the frequency resources as indicated by the DL TX power adjustment MAC CE, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	The reference resource uses the CP length and subcarrier spacing configured for PDSCH reception 
-	No resource elements used by primary or secondary synchronization signals or PBCH.
-	Redundancy Version 0.
-	The ratio of PDSCH EPRE to CSI-RS EPRE is as given in Clause 5.2.2.3.1.
-	In addition, the IAB-MT shall account for the provided DL TX power adjustment, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
<Omitted text>



The corresponding draft CR is available in [5].

Conclusion
In this contribution, ETRI’s views on eIAB maintenance were shown and the following observations and proposals were made:
Observation 1: DL TX power adjustment can only be associated with a subset of frequency resources among those for CSI report.
Observation 2: CSI report of IAB-MT may not be accurate due to the following gap between spec interpretation and the corresponding IAB-MT behaviour on PDSCH EPRE derivation:
· Interpretation: For CSI report with CSI reference resource indicated with the DL TX power adjustment, 1) the IAB-MT shall derive PDSCH EPRE by powerControlOffset and DL TX power adjustment across frequency resources associated with that DL TX power adjustment and 2) shall derive PDSCH EPRE by powerControlOffset across frequency resources NOT associated with that DL TX power adjustment.
· IAB-MT behaviour: For CSI report with frequency resources, which are wider than FDM resources, the IAB-MT may derive PDSCH EPRE by averaging DL TX power adjusted ones and not-adjusted ones. 

Proposal 1. Adopt the following TP:
	5.2.2.5 CSI reference resource definition
<Omitted text>
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PDSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PDSCH reception
-	The bandwidth as configured for the corresponding CQI report.
-	The IAB-MT shall only assume the frequency resources as indicated by the DL TX power adjustment MAC CE, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	The reference resource uses the CP length and subcarrier spacing configured for PDSCH reception 
-	No resource elements used by primary or secondary synchronization signals or PBCH.
-	Redundancy Version 0.
-	The ratio of PDSCH EPRE to CSI-RS EPRE is as given in Clause 5.2.2.3.1.
-	In addition, the IAB-MT shall account for the provided DL TX power adjustment, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
<Omitted text>
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