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1 Introduction 
Based on the 1st round summary, the following was captured in [5]: 
Issue 4-2: BS PA model
· Proposals
· Option 1: Extract Psat from survey
· Recommended WF
· Discuss and companies provide input. 
Issue 4-3: Antenna models
· Proposals
· Option 1: Use RAN1 models as a starting point
· Recommended WF
· Discuss and companies provide input. 
	
	Status summary 

	Sub-topic#4
	Tentative agreements:
Issue 4-2: Survey data with respect to this SI should be summarized and concluded what Ran4 can assume about the PA. Propose a WF to capture that. 
Issue 4-3: Companies seemed to be ok starting from ran1 assumptions but everybody wanted to study and refine further. Include this in WF. 
Candidate options:
Recommendations for 2nd round: Continue the discussion on 4-2 and 4-3 in the WF.



Based on the above the WF on PA and antenna assumptions for 60 GHz BS is proposed in this contribution. 
2 Background
2.1 BS antenna configurations 
Based on the analysis of contributions submitted to the agenda item 13.2, the following inputs were collected on the antenna configurations: 
1. R4-2011292
The following observations were captured in [1], in relation to the antenna configuration and hardware feasibilities. Even though contribution in [1] was focused on UE, the below listed antenna-related findings are considered to be equqlly applicabed to BS: 
RF performance metrics – Such as noise figure and output power capability should be discussed. In this discussion also antenna configurations should be discussed. The end result together with the link budget parameters should be an understanding of the expected link performance.
Operating band – The study item covers from 52.6 to 71 GHz. A band definition needs to consider regulatory requirements, UE capabilities, and global band availability within the range. Once a sufficient understanding of the requirements is in place, a discussion of an applicable band can start. To understand UE capabilities and trade-offs between wide bandwidths and UE performance drop, a feasible antenna and RF HW frequency response discussion is needed.
2. R4-2011268
The following observation was captured in [2], in relation to the antenna array assumptions:
Observation: RAN1 LL/SL assumptions on the (BS and UE) antenna arrays shall be considered as the starting point for further study on the potential and practical antenna arrays for the 52.6 – 71 GHz range.

3. R4-2009921
The following observations and proposals were captured in [3], in relation to the BS antenna arrray and realted RF aspects: 
Observation 3-1: To compensate for degraded RF characteristics and increasing propagation losses larger antenna gain is of great interest.
Observation 3-2: The number of RF ports includes rows, columns and supported polarizations.
Observation 3-3: Antenna parameters are dependent of each other and must be selected carefully.
Proposal 3-1: To study the impact of larger array gain, use the array antenna parameter sets proposed in Table 3.4-3.
2.2	PA trends 
Based on the analysis of the contribution submitted to the agenda item 13.2, the following inputs were collected on the PA trends: 
1. R4-2011268	
The following proposal was captured in [2], in relation to the PA trends:  
Proposal: it is proposed to capture an extract from the referred PA survey in the TR 38.808, to depict the achievable saturated output power versus frequency for various RF technologies. 
2. R4-2009921
The following observations and proposals were captured in [3], in relation to the PA trends:
Observation 2-1: As expected, the PA trend analysis show that both achievable output power and PAE degrades over frequency and for 52.6-71 GHz will be worse compared to existing FR2 bands. This makes the thermal aspects more challenging for 52.6-71 GHz compared to FR2 bands as the area for radiating elements also will be smaller.
Observation 2-2: Initial analysis of PA dependencies indicates a feasible ACLR range of 20 – 25 dB for 52.6-71 GHz considering reasonable power efficiency needed to handle the thermal aspects. As we expect larger bandwidths for 52.6-71 GHz, the bandwidth aspects should also be weighted in.
Proposal 2-1: Consider the above information on PA trends when deciding emissions requirements and achievable power. Feasible ACLR seems to be in the range 20-25dB

3. R4-2009974 
The following proposal was captured in [4], in relation to the key RF technologies:  
Proposal 5: RAN4 should take a lead investigating the trends for key technologies such as PA receiver, filters etc at early stage.
3 Way Forward
3.1 BS antenna configurations
Based on inputs [1, 2, 3], the following WF is proposed for the BS antenna configurations analysis: 
WF#1: analysis of the BS antenna array (including its size, configuration, achievable gains, etc.) to be captured in the TR 38.808, considering RAN1 LL/SL assumptions on the BS antenna arrays as the starting point for further study on practical aspects of the BS antenna arrays design.
3.2 	PA trends analysis
Based on inputs [2, 3, 4], the following WF is proposed for the PA trends analysis: 
WF#2: 52.6 – 71 GHz frequency range extract from the PA survey in [6] to be captured in the TR 38.808, to depict the achievable saturated output power versus frequency for various RF technologies.
3.3 Others BS-related topics
It was found that also some additional BS-related topics were raised during this meeting. For sake of progress, it is proposed to also consider those in this WF document. 
3.3.1 	BS architecture 
According to the first round summary, the following was captured in [5]: 
It seems many lean towards using AAS architecture. Tentative agreement is to keep studying AAS architecture but look in to technologies for other too.
Based on contributions in [2, 3], the AAS BS architecture is considered as baseline design for the BS in 52.6 – 71 GHz frequency range. Therefore the following is proposed as WF:  
WF#3: it is proposed to capture in the TR 38.808 that the AAS BS architecture is considered as the baseline design for the BS operating in 52.6 – 71 GHz frequency range. Further analysis on other BS architecture options is not precluded next meeting. 
3.3.2 	BS classes
Referring to [2], the following was observed: 
Observation: WA BS does not seem to be practical deployment case for above 52.6 GHz. 
WF#4: : it is proposed to capture in the TR 38.808 an observation on the BS classes Further inputs on the BS classes analysis for 52-71 GHz range are encouraged from interested companies. 
3.3.3 	Noise Figure
Referring to [2], the following was observed based on reference to ETSI TR in [7]: 
Observation: Even though the NF values were already decided for the simulation purposes, the above information on NF values across the frequency ranges is seen as fitting the RAN4 part of the SI. 
WF#5: it is proposed to capture information on the achievable NF range values in the RAN4 part of the TR 38.808, based on reference to ETSI TR 101 854 or other technical input provided.
3.3.4 	Key RF characteristics and BS RF requirements
Referring to [2, 3], the following was observed and proposed in relation to the RF aspects: 
Observation 2-2: Initial analysis of PA dependencies indicates a feasible ACLR range of 20 – 25 dB for 52.6-71 GHz considering reasonable power efficiency needed to handle the thermal aspects. As we expect larger bandwidths for 52.6-71 GHz, the bandwidth aspects should also be weighted in.
Proposal 2-1: Consider the above information on PA trends when deciding emissions requirements and achievable power. Feasible ACLR seems to be in the range 20-25dB
Proposal 5: RAN4 should take a lead investigating the trends for key technologies such as PA receiver, filters etc at early stage.
WF#6: for the next meeting, collects further inputs on the key RF characteristics in 52.6-71 GHz range, as well as inputs on the (selected) BS RF requirements. Related TP(s) to be TR to be provided for next meeting, considering work-split. 
4 Conclusions
The following Way Forward was formulated for approval: 
WF#1: analysis of the BS antenna array (including its size, configuration, achievable gains, etc.) to be captured in the TR 38.808, considering RAN1 LL/SL assumptions on the BS antenna arrays as the starting point for further study on practical aspects of the BS antenna arrays design.
WF#2: 52.6 – 71 GHz frequency range extract from the PA survey in [6] to be captured in the TR 38.808, to depict the achievable saturated output power versus frequency for various RF technologies.
WF#3: it is proposed to capture in the TR 38.808 that the AAS BS architecture is considered as the baseline design for the BS operating in 52.6 – 71 GHz frequency range. Further analysis on other BS architecture options is not precluded next meeting. 
WF#4: it is proposed to capture in the TR 38.808 an observation on the BS classes. Further inputs on the BS classes analysis for 52-71 GHz range are encouraged from interested companies. 

WF#5: it is proposed to capture information on the achievable NF range values in the RAN4 part of the TR 38.808, based on reference to ETSI TR 101 854 or other technical input provided..
WF#6: for the next meeting, collects further inputs on the key RF characteristics in 52.6-71 GHz range, as well as inputs on the (selected) BS RF requirements. Related TP(s) to be TR to be provided for next meeting, considering work-split. 
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