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Discussion and Decision
1
Introduction
In this paper, we discuss several open issues for NR positioning support over F1AP.

2
Discussion
2.1
SRS Configuration signaling

The Positioning Information Exchange procedure in NRPPa enables the LMF to request that UL SRS be configured for a target UE. The LMF provides Requested SRS Transmission Characteristics in the NRPPa: POSITIONING INFORMATION REQUEST which the gNB may take into account when configuring SRS transmissions for the target UE. Then, the gNB provides the SRS Configuration to the LMF in the NRPPa: POSITIONING INFORMATION RESPONSE.

In case of CU-DU split, F1AP signaling is needed that is equivalent to the NRPPa Positioning Information Exchange procedure. In the existing F1AP specification, the SRS configuration is determined by the gNB-DU and provided to the UE via the gNB-CU as follows:
-
gNB-DU includes the SRS Configuration in the CellGroupConfig IE within the DU to CU RRC Information IE, which can be sent to the gNB-CU in the UE CONTEXT SETUP RESPONSE, UE CONTEXT MODIFICATION RESPONSE, and UE CONTEXT MODIFICATION REQUIRED messages.

-
Upon receiving the CellGroupConfig IE, the gNB CU performs RRC Reconfiguration as described in TS 38.331, and transparently signals the CellGroupConfig IE to the UE.

Therefore, positioning information exchange over F1AP should take the following Rel-15 principles into account:

Principle #1:
When the gNB-DU has an SRS Configuration to signal to the UE, it is included within the CellGroupConfig IE.
Principle #2:
gNB-CU is not expected to decode the CellGroupConfig IE.

Assuming the above two principles, there are two options for introducing positioning information exchange over F1AP.
Option A: Reuse existing F1AP procedures 
Step 1)
gNB-CU sends UE CONTEXT MODIFICATION REQUEST to gNB-DU, including a new Requested SRS Transmission Characteristics IE.
Step 2)
gNB-DU determines the UL SRS Configuration, taking into account the Requested SRS Transmission Characteristics.
Step 3)
gNB-DU sends the UE CONTEXT MODIFICATION RESPONSE to the gNB-CU including the CellGroupConfig IE in the DU to CU RRC Information IE which the gNB-CU passes transparently to the UE, and including a new SRS Configuration IE which the gNB-CU passes transparently to the LMF.

Later, if the gNB-DU decides to change the SRS Configuration (for whatever reason) before transmission of the UL SRS for positioning by the UE is completed, then:

Step 4)
gNB-DU sends the UE CONTEXT MODIFICATION REQUIRED to the gNB-CU including the CellGroupConfig IE in the DU to CU RRC Information IE which the gNB-CU passes transparently to the UE, and including a new SRS Configuration IE which the gNB-CU passes transparently to the LMF.
Option B: Introduce new dedicated F1AP positioning procedures
Step 1)
gNB-CU sends new POSITIONING INFORMATION REQUEST to gNB-DU, including the Requested SRS Transmission Characteristics IE.

Step 2)
gNB-DU determines the UL SRS Configuration, taking into account the Requested SRS Transmission Characteristics.

Step 3)
gNB-DU sends both of the following:
-
UE CONTEXT MODIFICATION REQUIRED to the gNB-CU including the CellGroupConfig IE in the DU to CU RRC Information IE which the gNB-CU passes transparently to the UE; and

-
new POSITIONING INFORMATION RESPONSE to the gNB-CU, including the SRS Configuration IE which the gNB-CU passes transparently to the LMF.

Later, if the gNB-DU decides to change the SRS Configuration (for whatever reason) before transmission of the UL SRS for positioning by the UE is completed, then:

Step 4)
gNB-DU sends both of the following:

-
UE CONTEXT MODIFICATION REQUIRED to the gNB-CU including the CellGroupConfig IE in the DU to CU RRC Information IE which the gNB-CU passes transparently to the UE; and

-
new POSITIONING INFORMATION UPDATE to the gNB-CU, including the SRS Configuration IE which the gNB-CU passes transparently to the LMF.

Either option is feasible. Option B maintains a 1:1 mapping of NRPPa procedures with F1AP procedures and allows positioning information exchange to evolve independently from context management procedures; however, it has the drawback of “double signaling” in the uplink. Option A is more signaling efficient; however, it may be less futureproof if additional functionality is added to the NRPPa Positioning Information Exchange procedure that is less suitable to map to existing F1AP procedures.
Proposal 1:
For positioning information exchange/update, RAN3 to discuss whether to adopt Option A (reuse existing F1AP procedures with new IEs) or Option B (introduce new dedicated F1AP positioning procedure).
2.2
Positioning-only DU

It is stated in the TS 38.305 BL CR that “a gNB-DU which includes TRP functionality does not need to offer cell services”. Two characteristics of such a “positioning-only DU” are as follows:
-
The gNB-DU has no served cells.
-
The gNB-DU does not support RRC.
In the F1 SETUP REQUEST message, the gNB-DU Served Cells List IE is optional and a “positioning-only DU” would be expected to omit it. However, the RRC Version IE is mandatory and it should be clarified how a “positioning-only DU” would set the value for this IE.
Proposal 2:
In the F1 SETUP REQUEST message, clarify in the semantics description of the RRC Version IE that if the RRC protocol is not supported in the gNB-DU, the IE is set to all ‘0’s.
3
Conclusion
The following is proposed:

Proposal 1:
For positioning information exchange/update, RAN3 to discuss whether to adopt Option A (reuse existing F1AP procedures with new IEs) or Option B (introduce new dedicated F1AP positioning procedure).
Proposal 2:
In the F1 SETUP REQUEST message, clarify in the semantics description of the RRC Version IE that if the RRC protocol is not supported in the gNB-DU, the IE is set to all ‘0’s.
A TP for the F1AP BL CR is provided in Appendix A for proposal 2.
A
Appendix: TP for TS 38.473 BL CR
Start of text for TS 38.473
9.2.1.4
F1 SETUP REQUEST

This message is sent by the gNB-DU to transfer information associated to an F1-C interface instance.

NOTE:
If a TNL association is shared among several F1-C interface instances, several F1 Setup procedures are issued via the same TNL association after that TNL association has become operational.

Direction: gNB-DU ( gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-DU ID
	M
	
	9.3.1.9
	
	YES
	reject

	gNB-DU Name
	O
	
	PrintableString(SIZE(1..150,...))
	
	YES
	ignore

	gNB-DU Served Cells List
	
	0.. 1
	
	List of cells configured in the gNB-DU
	YES
	reject

	>gNB-DU Served Cells Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	

	gNB-DU RRC version 
	M
	
	RRC version 9.3.1.70
	
	YES
	reject

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-node.
	YES
	ignore


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


Next Change
9.3.1.70
RRC Version

This information element is used to identify RRC version corresponding to TS 38.331 [8].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Latest RRC Version
	M
	
	BIT STRING (SIZE (3))
	This IE is not used in this release.
	-
	

	Latest RRC Version Enhanced
	O
	
	OCTET STRING (SIZE (3))
	Latest supported RRC version in the release corresponding to TS 38.331 [8]. For a 3GPP specification version x.y.z, x is encoded by the leftmost byte, y by the middle byte, and z by the rightmost byte.

If the RRC protocol is not supported in the gNB-DU, this IE is set to all ‘0’s.
	YES
	ignore


End of text for TS 38.473
