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Introduction
RRM requirements for Rel-17 ePOS were discussed in RAN4#99-e, and the outcomes are captured in the WF [1]. In particular, one topic discussed is A-GNSS enhancements, and related agreements are:
	· Performance requirements for additional BDS and NavIC signals need to be defined based on progress of RAN2 work.
· Note: RAN4 to seek clarification if new performance requirements are needed


In this paper we will provide our views on A-GNSS enhancement in Rel-17 positioning.
Discussion
The A-GNSS enhancements stem from the following objective in the WID:
	· Support the following enhancements of A-GNSS positioning  [RAN2, RAN3, RAN4]
· Specify support for BDS B2a signal
· Specify support for BDS B3I signal
· Specify support for NavIC to NR
· Note: This objective is applicable to NR and E-UTRA.


In RAN4#99-e, some companies commented that no new performance requirements are needed for the mentioned A-GNSS systems, and this should be clarified further in RAN4.
In RAN4, the specs 38.171 and 36.171 define performance requirements for A-GNSS, e.g. the positioning accuracy and the TTFF in different side conditions. As each A-GNSS system has its own technical character, some parameters of the side conditions are defined separately or each system. For example, following the condition for nominal accuracy requirements from clause 6.2 of 36.171 which are to ensure good accuracy for a position estimate when satellite signal conditions are good.
	In this requirement 6 satellites are generated for the terminal. If SBAS is to be tested one additional satellite shall be generated. If NavIC is to be tested one NavIC satellite shall be generated. AWGN channel model is used. The number of simulated satellites for each constellation is as defined in Table 6.8.
Table 6.7: Test parameters
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 6.8

	
	Total number of generated satellites 
	-
	6 or 7(2)

	
	HDOPRange
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	2

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	QZSS
	Reference signal power level for all satellites
	dBm
	-128.5

	SBAS
	Reference signal power level for all satellites
	dBm
	-131

	BDS
	Reference signal power level for all satellites
	dBm
	-133

	NavIC
	Reference signal power level for all satellites
	dBm
	-129

	NOTE 1:	"GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2:	7 satellites apply only for SBAS or NavIC case.





It can be seen that the number of satellites and the Reference signal power level are separately defined for each system. There are also other conditions and test setup that are specified for each A-GNSS system, e.g. satellite constellation and assistance data. On the other hand, it is noted that the requirements, e.g. poisoning accuracy and TTFF, are common to all systems. 
Observation 1: In 38.171 and 36.171 there are a number of side conditions and test setup that are specific to A-GNSS system
During the past years, when a new A-GNSS system was introduced to 3GPP, RAN4 has added the side conditions and test setup that are specific to it in 38.171 and 36.171, so that there are applicable requirements with proper side conditions and test setup. For example, NavIC has been introduced already in 36.171 in RAN4#94bis-e [2], and BDS B1C has been introduced already in 38.171 in RAN4#95-e [3]. 
It is noted that in these CRs, no new requirements on accuracy or TTFF were introduced, but only the side conditions and test setup that are specific to the concerned A-GNSS system were added.
Observation 2: When a new A-GNSS system was introduced to 3GPP, RAN4 has added the side conditions and test setup that are specific to it in 38.171 and 36.171.
In our view, RAN4 should simply follow the existing approach for introducing the new A-GNSS system in 36.171 and 38.171, and this includes BDS B2a and B3I to 36.171 and 38.171 as well as NavIC to 38.171. Of course, this work should be done when RAN2 has introduced the signaling support in RRC.
Proposal: RAN4 to introduce BDS and NavIC to 36.171 and 38.171 following the existing approach after RAN2 has introduced the signaling support.
Conclusions
In this paper we provided our views on A-GNSS enhancement in Rel-17 positioning.
Observation 1: In 38.171 and 36.171 there are a number of side conditions and test setup that are specific to A-GNSS system
Observation 2: When a new A-GNSS system was introduced to 3GPP, RAN4 has added the side conditions and test setup that are specific to it in 38.171 and 36.171.
Proposal: RAN4 to introduce BDS and NavIC to 36.171 and 38.171 following the existing approach after RAN2 has introduced the signaling support.
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