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Introduction
The document contains discussions for Rel-15 NR Positioning specs maintenance (36.171, 37.171 and 36.171)
The document contains the following two topics:
· Topic #1: Frequency Bands for testing of A-GNSS Sensitivity (AI 5.1.10.1)
· Topic #2: Others (AI 5.1.10.2)
Topic #1: Frequency Bands for testing of A-GNSS Sensitivity (AI 5.1.10.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112138
	Apple
	Remaining issues on testing of A-GNSS Sensitivity requirements in NR and LTE (discussion)

	R4-2113303
	Xiaomi
	Discussion on Frequency Bands for testing of A-GNSS Sensitivity requirements in NR and LTE (discussion)

	R4-2114210
	Qualcomm Incorporated
	Frequency bands for testing of A-GNSS sensitivity requirements (CR 36.171)

	R4-2114208
	Qualcomm Incorporated
	Frequency bands for testing of A-GNSS sensitivity requirements (CR 38.171)



Open issues summary
Sub-topic 1-1: LTE and NR bands for testing
The WF from the previous meeting lists the following options:
There are two options left for discussion:
0. Option 1: LTE Bands 13, 14, 24, 44 and NR Bands n13, n14, n24, n79 and n96. In case of the same LTE and NR band supported by a UE, e.g., 14/n14, it suffices to test either LTE band 14 or NR band n14 because of the same interference mechanism (Apple, Xiaomi, Qualcomm, vivo, OPPO)
0. Option 2: all UE supported bands (Spirent, R&S)

· Proposal:
· Apple: On LTE and NR bands for testing, select Option 1.
· Xiaomi: option 1 is preferred.
· Recommended WF
· Discuss if Option 1 can be agreed.

Sub-topic 1-2: EN-DC bands for testing
The follow agreement is reached in the WF in the previous meeting:
0. When an EN-DC configuration generates second or third order intermodulation distortion (IMD) products falling into the following GNSS L1/E1/G1/B1 typical receiver bands (where supported by the UE), it shall be considered as a candidate for testing:
0. GPS L1 C/A :	1574.3970 – 1576.4430 MHz
0. Galileo E1 / GPS L1C:	1573.3740 – 1577.4660 MHz
0. GLONASS G1:	1597.5515 – 1605.8860 MHz
0. BDS B1I:		1559.0520 – 1563.1440 MHz
0. To further reduce testing, all EN-DC configurations are divided into groups with similar IMD level and risks. For each group, only one of the EN-DC configurations supported by the UE in the group shall be tested. Details can be found at Annex B of reference [1]. 

· New Proposal #1:
· Apple: Among the band combinations listed in Table 1 (see Tdoc R4-2112138), prioritize those that generate both 2nd and 3rd IMDs and deprioritize those that only affect some (not all four) GNSS receiver bands for testing. 
· New Proposal #2:
· Xiaomi: Only specify the IMD order for each group in the RAN4 spec and the detail test configuration for each band combination can be left to RAN5 with the guideline: The carrier frequencies and bandwidths for LTE band and NR band are selected such that the interference falls into the Rx of GNSS band.
· Recommended WF
· Discuss if either or both New Proposal #1 and/or Proposal #2 should be added to the already agreed WF.
Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: LTE and NR bands for testing
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Sub-topic 1-2: EN-DC bands for testing
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	


 

CRs/TPs comments collection
· The two CRs below implement the following:
· LTE and NR bands for testing: Option 1 from the WF.
· EN-DC bands for testing: agreements from the WF without the new proposals above.
· Recommended WF:
· Discuss if CRs can be endorsed 

	CR/TP number
	Comments collection

	R4-2114210
(CR)
(Qualcomm)
	Company A

	
	Company B

	
	

	R4-2114208
(CR)
(Qualcomm)
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 1-1
	LTE and NR bands for testing 
Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	
	



	
	Status summary 

	Sub-topic 1-2
	EN-DC bands for testing 
Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	
	



CRs/TPs
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	



Discussion on 2nd round (if applicable)


Topic #2: Others (AI 5.1.10.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112478
	MediaTek Inc., Rohde & Schwarz
	On the number of satellites for 3-GNSS scenarios (discussion)

	R4-2112479
	MediaTek Inc., Rohde & Schwarz
	CR on satellite allocation (draftCR 36.171) (plus CAT A draftCR)

	R4-2112481
	MediaTek Inc., Rohde & Schwarz
	CR on satellite allocation (draftCR 38.171) (plus CAT A draftCR)

	R4-2113444
	CATT
	Draft CR on 36.171 requirements for support of A-GNSS (draftCR 36.171)

	R4-2113443
	CATT
	Draft CR on 38.171 requirements for support of A-GNSS (draftCR 38.171)


Open issues summary
Sub-topic 2-1: On the number of satellites for 3-GNSS scenarios 
Observation 1: the way the GNSS scenarios are defined, the complexity of the test case increases with the number of constellations used.
Observation 2: this complexity increase is not consistent with the real field behavior: UEs supporting multiple constellations will generally see many more satellites.
Proposal 1: Increase the number of satellites to maintain always an overdetermined system with at least one equation more than unknowns, as shown (for example) in Table 1.
Table 1: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1(1)
	GNSS-2
	GNSS-3

	Single constellation
	High signal level
	1
	-
	-

	
	Low signal level
	5
	-
	-

	Dual constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	3
	-

	Triple constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	2
	2

	Note 1:	GNSS-1, i.e. the system having the satellite with high signal level, shall be selected by the device manufacturer.



· Recommended WF: 
· Discuss Observations and Proposal 1
· Discuss if draft CRs are able to be endorsed.
Sub-topic 2-2: References updated (CATT)
· Recommended WF: 
· Discuss if draft CRs are able to be endorsed.
Companies views’ collection for 1st round 
CRs/TPs comments collection
	TP/draftCR number
	Comments collection

	R4-2112478
(discussion)
(MediaTek Inc., Rohde & Schwarz)
	

	
	

	
	

	
	

	R4-2112479
R4-2112481
(draftCRs)
(MediaTek Inc., Rohde & Schwarz)
	

	
	

	
	

	
	

	R4-2113444
R4-2113443
(draft CRs)
(CATT)
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 

CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2112479
R4-2112481
(MediaTek Inc., Rohde & Schwarz)
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2113444
R4-2113443
(CATT)
	



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2112138
	Remaining issues on testing of A-GNSS Sensitivity requirements in NR and LTE
	Apple
	
	

	R4-2113303
	Discussion on Frequency Bands for testing of A-GNSS Sensitivity requirements in NR and LTE
	Xiaomi
	
	

	R4-2114210
	Frequency bands for testing of A-GNSS sensitivity requirements
	Qualcomm Incorporated
	
	

	R4-2114208
	Frequency bands for testing of A-GNSS sensitivity requirements
	Qualcomm Incorporated
	
	

	R4-2112478
	On the number of satellites for 3-GNSS scenarios
	MediaTek Inc., Rohde & Schwarz
	
	

	R4-2112479
	CR on satellite allocation
	MediaTek Inc., Rohde & Schwarz
	
	

	R4-2112481
	CR on satellite allocation
	MediaTek Inc., Rohde & Schwarz
	
	

	R4-2113444
	Draft CR on 36.171 requirements for support of A-GNSS
	CATT
	
	

	R4-2113443
	Draft CR on 38.171 requirements for support of A-GNSS
	CATT
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Spirent Communications
	Richard Catmur
	richard.catmur@spirent.com

	
	
	



Note:
1. Please add your contact information in above table once you make comments on this email thread. 
1. If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

