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1.	Introduction
There was an indication of the inconsistency in a measurement condition of ACS for PDCCH/DCI in which the RB allocation is limited compared to PDSCH [1]. Since the interference level in the current ACS requirement is defined based on PDSCH power, the limit of RBs above is causing the PDCCH as a bottleneck of the throughput measurement.
[bookmark: _GoBack]There were some discussions for the solutions during the #94-e meeting [2]. We summarize our views on those comments in this contribution again and try to find considerable solutions.

2.	Discussion
2.1 Suggested solutions for the raised issue of ACS
 There were two ideas suggested as the solutions for this issue during the #94-e meeting, one was to increase a power spectrum density (PSD) of PDCCH/DCI to align the total power level with PDSCH, and the other was to maximize the PDCCH Aggregation Level (AL) as long as it fits into the channel BW to increase a number of RBs to be allocated. 
 We show our views from the next sub-clauses on these ideas.

2.2. Increase PSD of PDCCH to align the total power level with PDSCH
 To introduce this idea in the ACS measurement conditions, there are several factors or difficulties we need to solve. 
(1) Compliance issue with EPRE ratio requirement occurs
Aligning the output level between PDCCH and PDSCH by changing only the output power for PDCCH will introduce another discrepancy with the requirements described in TS38.101-1 Table C.3.1-1 [3]. Here we extract the table from TS38.101-1 Annex C.3.1. As can be seen below, the EPRE ratio between physical channels are supposed to be aligned in the current requirement except for DMRS. However if the PSD is to be changed only on the resource element of PDCCH, we need also to revisit this EPRE requirement, too.
[image: cid:image006.png@01D5F1A4.0E4CC360]
Observation 1: Current requirement of EPRE ratio is assuming all the physical channels are aligned between them except for DMRS. 
(2) Impact of EPRE ratio requirement to other Rx test cases
  In a case if we change the requirement of EPRE ratio above to solve the ACS testability issue, since this EPRE requirement is used also by other Rx test cases, the change will impact also to those other Rx test cases, which we cannot accept from the view point of already validated test cases in GCF and PTCRB, etc.
Observation 2: The change of EPRE ratio will have impacts also to other Rx test cases, which also have impacts to our verification activities in GCF and PTCRB, etc.

(3) Difficulties to control total power of PDCCH depending on UL/DL configuration
 Currently we use the aggregation level 4 in our test case since this is the only setting to support simultaneous UL/DL scheduling in one slot. So there are cases that we need to consider variable EPRE boosting depending on the patterns, DL only or both UL/DL are mapped. EPRE needs to be adjusted 3 dB lower or not during the test depending on the PDCCH mapping. Figure 2.2-1 shows the mapping pattern of PDCCH with DL grant and UL grant. Thus it requires to adjust total power level between PDCCH and PDSCH with every test pattern.
[image: cid:image003.png@01D5F1A4.0E4CC360]
Figure 2.2-1: PDCCH mapping image
 In addition to this, there is an issue with the control of OCNG mapping. From the current requirement, in a symbol where the PDCCH are mapped, RBs other than PDCCH resources are filled with OCNG. So actually the total power level at the UE RF block should be PDCCH + OCNG = PDSCH. Now in a case PDCCH REs are boosted, then the total power of symbols for PDCCH and PDSCH cannot be equal because of the additional power with OCNG. Or to avoid it, there is a need to stop filling OCNG in the corresponding RBs. Considering these multiple conditions, it is challenging for the test equipment to control the power level in every test pattern.
Observation 3: There are cases that PDCCH is mapped with DL grant only or UL/DL grant, which requires different power requirement of PDCCH.
Observation 4: Since RBs other than PDCCH resources are filled with OCNG, the total power is the sum of PDCCH and OCNG power and hence total level of symbol for PDCCH and PDSCH cannot be equal. 
Observation 5: It is challenging to adjust the total output power level with PDSCH depending on the PDCCH mapping in every test pattern.
Based on the observation 1 to 5 above, it is not acceptable for us to apply this solution.
Proposal 1: Do not apply the solution to increase PSD of PDCCH to align the total power level with PDSCH.

2.3 Maximize the PDCCH Aggregation Level to increase a number of RB allocation 
 Though the improvement might not be the level which can solve the issue completely, we think this solution is practical. As explained in issue (3) above, we are currently using aggregation level 4 in this test case. So we need some changes with requirements of aggregation level to apply this solution depending on the channel bandwidth, such as AL = 4 for 5MHz, AL = 8 for 10MHz and 15MHz, and AL = 16 for > 15MHz. 
Observation 6: It is possible to increase the ratio of PDCCH power in a symbol by maximizing the aggregation level, such as AL = 4 for 5MHz, AL = 8 for 10MHz and 15MHz, and AL = 16 for > 15MHz.
 And as we also mentioned above, currently only the aggregation level 4 is supporting the scheduling of simultaneous UL/DL transmission. Therefore we need also to revisit the definition of nrofcandidates for AG level 8 and 16 in TS 38.508-1 [4]. (Table 4.6.3-162: SearchSpace). Refer to the table outlined below for the proposal of changes. Note this can be done in RAN5.
Observation 7: There is also a need of changes in TS 38.508-1, which can be done in RAN5.
 From the analysis of observation 6 and 7, we agree to apply this approach.
Proposal 2: Apply the approach of maximizing the PDCCH aggregation level to increase a number of RB allocation.
 There is one thing that we should care when we apply this change in the specification. By changing the aggregation level, there is a possibility that the number of monitored PDCCH will reach to the maximum number of monitored PDCCH candidates which is defined in TS 38.213 clause 10.2 [5].  
Observation 8: There is a possibility that we may need to adjust the number of monitored PDCCH candidates per slot when we change the aggregation level.  
TS 38.508-1 Table 4.6.3-162: SearchSpace
	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n4
	
	

	
	n2
	
	FR1_5MHz OR FR1_10MHz

	    aggregationLevel4
	n2
	
	

	
	n1
	
	FR1_5MHz OR FR1_10MHz

	    aggregationLevel8
	n1 => n2
	
	

	
	n0
	
	FR1_5MHz OR FR1_10MHz

	    aggregationLevel16
	n0 => n2
	
	

	  }
	
	
	





3. Conclusion
In this contribution we introduced our views to the previously introduced solutions for the PDCCH testability issue with ACS.
Observation 1: Current requirement of EPRE ratio is assuming all the physical channels are aligned between them except for DMRS. 
Observation 2: The change of EPRE ratio will have impacts also to other Rx test cases, which also have impacts to our verification activities in GCF and PTCRB, etc. 
Observation 3: There are cases that PDCCH is mapped with DL grant only or UL/DL grant, which requires different power requirement of PDCCH.
Observation 4: Since RBs other than PDCCH resources are filled with OCNG, the total power is the sum of PDCCH and OCNG power and hence total level of symbol for PDCCH and PDSCH cannot be equal. 
Observation 5: It is challenging to adjust the total output power level with PDSCH depending on the PDCCH mapping in every test pattern.
Proposal 1: Do not apply the solution to increase PSD of PDCCH to align the total power level with PDSCH.
Observation 6: It is possible to increase the ratio of PDCCH power in a symbol by maximizing the aggregation level, such as AL = 4 for 5MHz, AL = 8 for 10MHz and 15MHz, and AL = 16 for > 15MHz.
Observation 7: There is also a need of changes in TS 38.508-1, which can be done in RAN5.
Proposal 2: Apply the approach of maximizing the PDCCH aggregation level to increase a number of RB allocation.
Observation 8: There is a possibility that we may need to adjust the number of monitored PDCCH candidates per slot when we change the aggregation level.
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Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)-
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