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38.101 structure

Open items to discuss
One 38.101 with both sub-6 and mmW requirements or 38.101-1 and 38.101-2 for sub-6 and mmW
Previously some concerns on where to put common definitions. Solution is that they can be put in to two places. 
Alignment with BS spec
Workitem description must be updated to accommodate two specifications. 
WI updated must have note that requirements must be completed for both range 1 and range 2.
LG: We could have three requirements,
1) Common
a. NSA and CA cases would also be in this document
2) Range 1
3) Range 2
Samsung: CA between mmW and sub-6 maybe a problem
QC: We will anyway have to refer to different documents since NSA with LTE
Ericsson: We can put those in common part. We shoul call “common” as CA part
Huawei: Agree, what is common and what not is unclear. Should call CA part. Then sub-6 only has conducted and mmW only OTA
Dish: Common should only contain CA and NSA. 
QC: Placement of this part then could be also Appendix
Huawei: We proposed to separate CA and other long tables to separate document. No need to have separate spec but appendix approach works too
Agreement: Allocate two Technical Specifications, one for range 1 and one for range 2 requirements. 
Samsung: Core this is ok. Performance part has commonalities.
Intel: Same concern, we need to involve perf experts
LG: Not same requirement between range 1 and range 2
Dish: Our idea was to have third part to cover perf part 
Intel: CA requirements between sub-6 and mmW
Agreement: Allocate possible two or more Technical Specifications for core requirements. Further study if performance part can be in one document or need separate documents
Huawei: Not sure if need two specifications, RAN5 has one spec, just two documents
Dish: Not true, 521-1 and -2 are different specifications.

Skeleton
Docomo: Where to put NSA? Under suffixes or in to appendices?
Ericsson: Suffixes would be better
CATT: What is the content needed for NSA
QC: Combinations and excerptions
Nokia: Big table problem can be solved by doing sub-clause approach
Dish: Where to put 6-24 GHz requirements. 
QC: Split can be done between conducted and radiated frequency ranges
Ericsson: Where to put range 1 + range 2?
Nokia: prefer in both documents, excerptions for range 1 in range 1 document and range 2 excerptions similarly
Possible Agreement: Combinations of R1 and R2 will be put in to both documents but excerptions for range 1 in range 1 document and range 2 excerptions similarly in to range 2 document
Ericsson: Not good approach, if one person is working on one combination, he needs to open two documents
Dish: we proposed common document to capture r1+r2 aspects
R&S: Excerptions in one place is better approach
LG: specs should be simple. R1 doc, r2 doc and r1+r2 document. 
R&S: R1 and R2 documents and R1+R2 document as full, no excerptions. 
Docomo: LTE+NR excerptions for LTE, where to put
Agreement: Develop 
· NR range 1 SA document
· NR range 2 SA document
· full NR r1+ NR r2 and NR+LTE document (meaning not just excerptions)
FFS if separate TS are needed or just one TS with multiple parts
 Agreement: SA documents can follow 36.101 skeleton, FFS what is structure for “interworking document”
38.101-1 (Sub-6)
1	Scope
2	References
3	Definitions, symbols and abbreviations
4	General
5	Operating bands and channel arrangement
6	Conducted transmitter characteristics
7	Conducted receiver characteristics
8	Conducted performance requirement	
9	Conducted reporting of Channel State Information
[bookmark: OLE_LINK59][bookmark: OLE_LINK60]10	Radiated transmitter characteristics
11	Radiated receiver characteristics
12	Radiated performance requirement	
13	Radiated reporting of Channel State Information
Annex A (normative):	 Measurement channels
Annex B (normative):	 Propagation conditions
Annex C (normative):	 Downlink Physical Channels
Annex D (normative):	 Characteristics of the interfering signal
Annex E (normative):	 Environmental conditions
Annex F (normative):	 Transmit modulation
Annex G (informative):	Change history

38.101-2 (mmW)
1	Scope
2	References
3	Definitions, symbols and abbreviations
4	General
5	Operating bands and channel arrangement
6	Radiated transmitter characteristics
7	Radiated receiver characteristics
8	Radiated performance requirement	
9	Radiated reporting of Channel State Information
Annex A (normative):	 Measurement channels
Annex B (normative):	 Propagation conditions
Annex C (normative):	 Downlink Physical Channels
Annex D (normative):	 Characteristics of the interfering signal
Annex E (normative):	 Environmental conditions
Annex F (normative):	 Transmit modulation
Annex G (informative):	Change history
 

From R4-1704369
· 1	Scope
· 2	References
· 3	Definitions, symbols and abbreviations
· 4	General	
· 5	Interworking aspects with LTE
· 6	Operating bands and channel arrangement
· 7	Transmitter characterstics
· 8	Receiver characteristics
· 9 	Performance requirements
· 10 	Reporting of Channel State Information
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mmW output Power definition

Definitions
· Peak EIRP – Maximum EIRP what UE is able to generate towards any direction. UE can have only one value. It is up to test equipment to find peak value
· Boresight EIRP – EIRP measured when antenna and antenna array is pointed towards measurement antenna in such way that maximum antenna gain direction is towards measurement antenna. Perfect orientation must be based on manufacturer declaration or other methods. EIRP values for boresight may suffer from beam pointing errors
· Broadside EIRP – EIRP measured when UE broad (wide) side is pointed towards measurement antenna
Samsung: 

Open items to discuss 
TRP or EIRP?
Ericsson: We prefer TRP. Some companies propose min EIRP and max TRP. We propose TRP of 14 dBm and 20 dBm. Also we propose max limit for EIRP with the TRP.
Qualcomm: Ericsson proposal does not match with agreed WF. Pout requirement needs to match with assumptions we had in co-ex study
Ericsson: Beamforming mode requirement would address this. Co-ex study is more like a guideline, not a strict rule
QC: Closing UL requires Pout to be defined as EIRP. 
Ericsson: UE does not know what is EIRP for different conditions but UE knows what is its conducted domain power.
QC: If we show UE knows UE EIRP in different conditions, does Ericsson then agree to EIRP?
Ericsson: No, this can not be done. 
Qualcomm: Closing loop is not related to TRP, only EIRP. TRP is not feasible. How would UE know TRP with same logic?
Huawei: We do not know network planning if EIRP is not known. Power control has not been agreed. We prefer EIRP instead of TRP
QC: Issue is that Ericsson wants to spec also min limit for TRP. This would force UE antenna configuration exactly, not just min requirement
Ericsson: If someone would know antenna gain for BS and UE, then EIRP would work
Qualcomm: If two UEs, 14 dBm and 20 dBm TRP but both can do 34 dBm EIRP. What is the difference?
Ericsson:  Upper limit can be same for both, 23 dBm. 
Huawei: Seems like large range
Dish: Difficult to commit to numbers without seeing what kind of values we are talking about
Interdigital: Multibeam, TRP is better. Defines output power capability. RAN1 uses conducted power
Qualcomm: UE knows its antenna gain. Does BS not know its antenna gain?
Ericsson: Channel PL is not predictable. PC definition without min TRP we do not have information on power capability of the UE. Is the beam proposed by Qualcomm only beam that is usable
Conclusion: Ericsson will produce a document explaining a compromise proposal, by Wednesday. 
Huawei: Can Ericsson provide explanation on how wide beam and narrow beam are treated differently in power control

If EIRP, [90, 95] %-tile or peak EIRP?

Different proposals
· In this meeting, several papers discussed and proposed how to apply the agreement to power class definition
· For minimum EIRP
· Peak / boresight EIRP was proposed in [3], [6]
· Min EIRP requirement for 50 % CDF  (50 % of the beams) was proposed in  [4] and [5] and was outline as one possibility in [3]
· Min EIRP of 20, 50, 80 % tile was proposed in [10]
· For maximum EIRP
· Max 43 dBm EIRP was proposed in [8]
· 30 dBm in [9]
· For TRP
· Max 23 dBm was proposed in [5]
· Maximum TRP with value as FFS was proposed in [2], [3], [4], [8] and [9]


Proposals for how to write requirements for peak EIRP:
From R4-1705106	
[bookmark: _Toc368026227]6.2.2.1	UE Power class
The following UE Power Classes define the maximum output power (transmitted radiated power) for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least TBD.
Table 6.2.2.1-1: UE Power Class 
	Band
	TRP
Class 1 (dBm)
	Tolerance (dB)
	TRP
Class 2 (dBm)
	Tolerance (dB)

	“28 GHz”
	20 dBm
	TBD
	
	

	
	
	
	
	



6.2.2.2	Additional requirement on EIRP
(only for mmW bands and for a particular UL “beamforming mode” subject to the indicated UE capability)
Table 6.2.2.2-1: additional requirement on minimum EIRP (coverage efficiency)
	Band
	
Class 1 (dBm)
	Class 2 (dB)

	“28 GHz”
	27 dBm
	

	
	
	



The requirements in Table 6.2.2.2-2 apply for each operating band listed regardless of power class and operating mode.
Table 6.2.2.2-2: additional requirement on maximum EIRP
	Band
	Maximum
EIRP (dBm)

	“28 GHz”
	43 dBm

	
	



From R4-1705677	
	Power Class
	Peak EIRP (dBm)
	Tolerance (dB)

	A
	32
	+2/-4

	B
	26
	+2/-4

	Note: Tolerance does not include test equipment measurement uncertainty




From R4-1704531
	Band number
	Power Class A

	
28GHz
	TRP
	EIRP

	
	Nominal
	Tolerance
	Nominal
	Tolerance

	
	23
	+2/-2
	34
	+2/-6
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R4-1705106	Definition of UE power class
						  CR-  rev  Cat:  (Rel-15) v
					Source: Ericsson, Sony
Abstract: 
It is proposed that TRP is used for defining the UE power class (with an EIRP requirements is specified in addition for each power class)
Discussion: 

Decision: 		The document was not treated.


R4-1705201	Output power Requirement for mmW
						  CR-  rev  Cat:  (Rel-15) v
					Source: Qualcomm Incorporated
Discussion: 

Decision: 		The document was not treated.

R4-1705677	mmW UE power class
					Source: MediaTek Inc.
Discussion: 

Decision: 		The document was not treated.


R4-1704531	NR – UE Power Class definition for cmW and mmW ranges
						  CR-  rev  Cat:  (Rel-15) v
					Source: InterDigital, Inc.
Abstract: 
In this contribution we discussed the Power Class definition for the cmW and mmW :
Proposals:
Proposal 1:  Power class definition should include a testable TRP limit (reachable) which should account generically for multiple simultaneous beams transmissions.
Proposal 2: Minimum EIRP performance requirement has to be included in the power class definition.
Proposal 3: The EIRP minimum performance requirement along with EIRP tolerance and maximum TRP are enough to characterize the UE power class.
Proposal 4: It is proposed that the following format to be agreed for Power Class definition:
Band number 28GHz
	   Power Class A
  TRP	                          EIRP
Nominal/Tolerance  Nominal/Tolerance
23	 +2/-2	         34	   2/-6
Proposal 5: Define Maximum Configured Power Pcmax,b per beam as an EIRP value.
Proposal 6: When multiple simultaneous UL beams are used, the maximum power test requirement should be done against the TRP value.
Discussion: 

Decision: 		The document was not treated.
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						  CR-  rev  Cat:  (Rel-15) v
					Source: Intel Corporation
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Decision: 		The document was Withdrawn.

R4-1705222	Further discussion on mmWave power class definition
						  CR-  rev  Cat:  (Rel-15) v
					Source: Huawei, HiSilicon
Abstract: 
This contribution proposes how to define the mmWave power class.
Discussion: 

Decision: 		The document was not treated.


R4-1705226	mmWave UE power class definition
						  CR-  rev  Cat:  (Rel-15) v
					Source: Sumitomo Elec. Industries, Ltd
Abstract: 
This contribution discusses the power class definition using TRP and EIRP.	
Discussion: 

Decision: 		The document was not treated.

R4-1705108	Metrics for power reduction, minimum output power and configured output power for mmW bands
						  CR-  rev  Cat:  (Rel-15) v
					Source: Ericsson, Sony
Abstract: 
It is proposed to specify requirements on power reduction, minimum output power and configured output power (not excluding additional EIRP requirements)
Discussion: 

Decision: 		The document was not treated.

R4-1705107	UE power classes for 28 GHz
						  CR-  rev  Cat:  (Rel-15) v
					Source: Ericsson, Sony
Abstract: 
UE power classes discussed: TRP around 20 dBm and possibly a lower power class
Discussion: 

Decision: 		The document was not treated.

