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1
Introduction
This paper discusses issues with existing SIB9 broadcast mechanism defined in Release 15 and its shortcomings. Further, it proposes a solution to tackle wasteful transmissions over F1AP. TP is provided in the Annex.
2
Discussion

The existing mechanism to handle SIB9 broadcast available in Release 15 is very wasteful from a transport and signalling perspective. Given that SIB9 is owned and encoded at gNB-CU, if the contents of SIB9 are modified (which by nature are updated given that they contain time reference information), the gNB-CU will trigger a gNB-CU Configuration Update procedure including gNB-CU System Information IE to provide the updated SIB9 to the gNB-DU. While for many of the Other-SI also owned and encoded at gNB-CU, their contents are only seldomly or less frequently updated, this is not the case for SIB9. This is due that SIB9 contains time reference information, which by nature requires updating the contents with latest time. That is, SIB9 needs to be updated based on the periodicity required for its broadcast and its updated contents transmitted to gNB-DU with the same periodicity. 
Further, considering the agreement at RAN3#104, in which the gNB-DU is optionally allowed to “reencode/refresh/overwrite” SIB9, this means that the gNB-CU although continuously provides updated SIB9 via gNB-CU Configuration Update procedures even when the gNB-DU does not need the updated info it is receiving. This is unnecessary given that the gNB-DU is anyway placing its own time reference info into the SIB9 prior to broadcasting it. Therefore, for a gNB-DU capable of generating accurate time reference information, wasteful messaging is continuously incurred, which can be as frequent as every 160ms as described in SA1 TR 23.734. 
“Quality of supported clocks may have impact to usage of RRC (and SIB) resources, because obtaining required precision for external clock may need quite frequent time information updates over Uu. For instance, if frequency offset of TSN GM of stratum-4 class is 32 ppm related to 5G GM, clock drift is 32 µs per second at worst case. In order to meet 1µs accuracy, the time information update interval needs to be five times shorter than 160 ms period for SIB, thus either RRC signalling is required in this case or the spec needs to be updated to allow shorter SIB periods. If accuracy class of TSN GM is stratum-3 (4.6 ppm), then SIB signalling is sufficient with the existing 160 ms period.”
Observation 1: gNB-CU encodes other-SI (including SIB9)

Observation 2: gNB-CU provides the updated contents of other-SI (including SIB9) to gNB-DU. In case of SIB9, these updates can be as frequent as every 160ms and configured for continuous broadcasting.

Observation 3: Regardless of the optional capability of a gNB-DU to “reencode/refresh/overwrite” SIB9 contents, a gNB-CU will not stop providing updates.

To address this wasteful and unnecessary signalling, it is proposed that the gNB-DU indicates its capability to generate other-SI related information (i.e. time reference information and SIB9). With this information, the gNB-CU can take a decision on whether to continuously provide updates for the indicated SIBs (i.e. SIB9 in the example under discussion) or not, and send an indication back to the gNB-DU. Upon reception of the gNB-CU’s decision not to send further updates (as it has acknowledged the gNB-DU can do it without further assistance), the gNB-DU can generate the agreed SIBs without requiring any further communication with the gNB-CU. 
It is also proposed that the mechanism is generalized to other-SI, given that other SIBs may be introduced in future which could also benefit from this functionality. Likewise, the gNB-CU should be able to enable/disable this function at the gNB-DU, e.g., if for some reason gNB-CU is the preferable entity to generate the SIB contents regardless of the additional capability at gNB-DU to generate SIB9 (or other-SI) by itself.
Proposal 1: Introduce a mechanism in Rel 16 to indicate capability of a gNB-DU to generate other-SI related content (including SIB9) and means for the gNB-CU to acknowledge the capability and halt further updates related to the indicated SIBs.

The required changes can be limited to the following
· New optional IE that indicates the Other-SI related information that gNB-DU is able to generate. For example:
· gNB-DU Other-SI capability (time reference info, SIB9, …)
· This IE can be carried over F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE

· New optional IE that indicates that gNB-CU will no longer provide updates on certain SIBs belonging to Other-SI towards the gNB-DU. For example:

· gNB-CU Other-SI updates disabled (None disabled, SIB9,…)
· This IE can be carried over F1 SETUP REQUEST RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE
3
Conclusions
Observation 1: gNB-CU encodes other-SI (including SIB9)

Observation 2: gNB-CU provides the updated contents of other-SI (including SIB9) to gNB-DU. In case of SIB9, these updates can be as frequent as every 160ms and configured for continuous broadcasting.

Observation 3: Regardless of the optional capability of a gNB-DU to “reencode/refresh/overwrite” SIB9 contents, a gNB-CU will not stop providing updates.

Proposal 1: Introduce a mechanism in Rel 16 to indicate capability of a gNB-DU to generate other-SI related content (including SIB9) and means for the gNB-CU to acknowledge the capability and halt further updates related to the indicated SIBs.

Proposal 2: Agree on introducing the change proposed in the TP provided in the Annex.

Annex – Text Proposal for 38.473
8.2.3
F1 Setup 

8.2.3.1
General

The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. This procedure shall be the first F1AP procedure triggered for the F1-C interface instance after a TNL association has become operational.

NOTE:
If F1-C signalling transport is shared among multiple F1-C interface instances, one F1 Setup procedure is issued per F1-C interface instance to be setup, i.e. several F1 Setup procedures may be issued via the same TNL association after that TNL association has become operational.

The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also re-initialises the F1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 

8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation

The gNB-DU initiates the procedure by sending a F1 SETUP REQUEST message including the appropriate data to the gNB-CU. The gNB-CU responds with a F1 SETUP RESPONSE message including the appropriate data.

The exchanged data shall be stored in respective node and used as long as there is an operational TNL association. When this procedure is finished, the F1 interface is operational and other F1 messages may be exchanged.

If the F1 SETUP REQUEST message contains the gNB-DU Name IE, the gNB-CU may use this IE as a human readable name of the gNB-DU.

If the F1 SETUP REQUEST message contains the gNB-DU Served Cells List IE, the gNB-CU shall take into account as specified in TS 38.401 [4].

For NG-RAN, the gNB-DU shall include the gNB-DU System Information IE and the TAI Slice Support List IE.

The gNB-CU may include the Cells to be Activated List IE in the F1 SETUP RESPONSE message. The Cells to be Activated List IE includes a list of cells that the gNB-CU requests the gNB-DU to activate. The gNB-DU shall activate the cells included in the Cells to be Activated List IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included. 

For NG-RAN, the gNB-CU shall include the gNB-CU System Information IE in the F1 SETUP RESPONSE message.

For NG-RAN, the gNB-DU may include the RAN Area Code IE in the F1 SETUP REQUEST message. The gNB-CU may use it according to TS 38.300 [6].

For NG-RAN, the gNB-CU may include Available PLMN List IE, and optionally also Extended Available PLMN List IE, if the available PLMN(s) are different from what gNB-DU has provided in F1 SETUP REQUEST message, gNB-DU shall take this into account and only broadcast the PLMN(s) included in the received Available PLMN list(s).

The Latest RRC Version Enhanced IE shall be included in the F1 SETUP REQUEST message and in the F1 SETUP RESPONSE message.

If in F1 SETUP REQUEST message, the Cell Direction IE is present, the gNB-CU should use it to understand whether the cell is for UL or DL only. If in F1 SETUP REQUEST message, the Cell Direction IE is omitted in the Served Cell Information IE it shall be interpreted as that the Cell Direction is Bi-directional.
For NG-RAN, if the F1 SETUP REQUEST message contains the gNB-DU Other-SI Capability List IE, the gNB-CU may take this information into account to decide whether to provide updates for certain Other-SI to the gNB-DU.

For NG-RAN, if the F1 SETUP RESPONSE message contains the gNB-CU Other-SI Updates Disabled IE, the gNB-DU shall take this information into account.
8.2.3.3
Unsuccessful Operation
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Figure 8.2.3.3-1: F1 Setup procedure: Unsuccessful Operation

If the gNB-CU cannot accept the setup, it should respond with a F1 SETUP FAILURE and appropriate cause value.

If the F1 SETUP FAILURE message includes the Time To Wait IE, the gNB-DU shall wait at least for the indicated time before reinitiating the F1 setup towards the same gNB-CU.

8.2.3.4
Abnormal Conditions

Not applicable.

<< next change>>

8.2.4
gNB-DU Configuration Update

8.2.4.1
General

The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.

8.2.4.2
Successful Operation

[image: image3.emf] 

gNB - DU  

G NB - DU  CONFIGURATION  UPDATE  

gNB - C U  

G NB - DU  CONFIGURATION  UPDATE   ACKNOWLEDGE  


Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation

The gNB-DU initiates the procedure by sending a GNB-DU CONFIGURATION UPDATE message to the gNB-CU including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU responds with GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.

The updated configuration data shall be stored in both nodes and used as long as there is an operational TNL association or until any further update is performed.

If gNB-DU ID IE is contained in the GNB-DU CONFIGURATION UPDATE message for a newly established SCTP association, the gNB-CU will associate this association with the related gNB-DU.

If Served Cells To Add Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall add cell information according to the information in the Served Cell Information IE. For NG-RAN, the gNB-DU shall include the gNB-DU System Information IE.

If Served Cells To Modify Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall modify information of cell indicated by Old NR CGI IE according to the information in the Served Cell Information IE and overwrite the served cell information for the affected served cell. Further, if the gNB-DU System Information IE is present the gNB-CU shall store and replace any previous information received.

If Served Cells To Delete Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall delete information of cell indicated by Old NR CGI IE.

If Cells Status Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall update the information about the cells, as described in TS 38.401 [4]. If if the Switching Off Ongoing IE is present in the Cells Status Item IE, contained in the GNB-DU CONFIGURATION UPDATE message, and the corresponding Service State IE is set to “Out-of-Service”, the gNB-CU shall ignore the Switching Off Ongoing IE.
If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included.

If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cells to be Activated List Item IE.

If Cells to be Deactivated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall deactivate all the cells with NR CGI listed in the IE.

If Dedicated SI Delivery Needed UE List IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU should take it into account when informing the UE of the updated system information via the dedicated RRC message.

For NG-RAN, the gNB-CU shall include the gNB-CU System Information IE in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message. The SIB type to Be Updated List IE shall contain the full list of SIBs to be broadcast.
For NG-RAN, the gNB-DU may include the RAN Area Code IE in the GNB-DU CONFIGURATION UPDATE message. The gNB-CU shall store and replace any previously provided RAN Area Code IE by the received RAN Area Code IE.

If Available PLMN List IE, and optionally also Extended Available PLMN List IE, is contained in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall overwrite the whole available PLMN list and update the corresponding system information.

If in GNB-DU CONFIGURATION UPDATE message, the Cell Direction IE is present, the gNB-CU should use it to understand whether the cell is for UL or DL only. If in GNB-DU CONFIGURATION UPDATE message, the Cell Direction IE is omitted in the Served Cell Information IE it shall be interpreted as that the Cell Direction is Bi-directional.

If the GNB-DU CONFIGURATION UPDATE message includes gNB-DU TNL Association To Remove List IE, and the Endpoint IP address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the gNB-DU TNL Association To Remove List IE, the gNB-CU shall, if supported, consider that the TNL association(s) indicated by both received TNL endpoints will be removed by the gNB-DU. If the Endpoint IP address IE, or the Endpoint IP address IE and the Port Number IE for one or both of the TNL endpoints is included in the gNB-DU TNL Association To Remove List IE in GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, consider that the TNL association(s) indicated by the received endpoint IP address(es) will be removed by the gNB-DU.
For NG-RAN, if the GNB-DU CONFIGURATION UPDATE message contains the gNB-DU Other-SI Capability List IE, the gNB-CU may take this information into account to decide whether to provide updates for certain Other-SI to the gNB-DU.

For NG-RAN, if the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message contains the gNB-CU Other-SI Updates Disabled IE, the gNB-DU shall take this information into account.
8.2.4.3
Unsuccessful Operation
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Figure 8.2.4.3-1: gNB-DU Configuration Update procedure: Unsuccessful Operation

If the gNB-CU cannot accept the update, it shall respond with a GNB-DU CONFIGURATION UPDATE FAILURE message and appropriate cause value. 

If the GNB-DU CONFIGURATION UPDATE FAILURE message includes the Time To Wait IE, the gNB-DU shall wait at least for the indicated time before reinitiating the GNB-DU CONFIGURATION UPDATE message towards the same gNB-CU.

8.2.4.4
Abnormal Conditions

 Not applicable.
<< next change>>

8.2.5
gNB-CU Configuration Update 

8.2.5.1
General

The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.

8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation

The gNB-CU initiates the procedure by sending a GNB-CU CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB-DU. The gNB-DU responds with a GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.

The updated configuration data shall be stored in the respective node and used as long as there is an operational TNL association or until any further update is performed.

If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for which the NR PCI IE is included.

If Cells to be Deactivated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall deactivate the cell indicated by NR CGI IE.

If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cells to be Activated List Item IE.

If the gNB-CU System Information IE is contained in the gNB-CU CONFIGURATION UPDATE message, the gNB-DU shall include the Dedicated SI Delivery Needed UE List IE in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message for UEs that are unable to receive system information from broadcast.
If Dedicated SI Delivery Needed UE List IE is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-CU should take it into account when informing the UE of the updated system information via the dedicated RRC message.
If the gNB-CU TNL Association To Add List IE is contained in the gNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, use it to establish the TNL association(s) with the gNB-CU. The gNB-DU shall report to the gNB-CU, in the gNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the gNB-CU as follows:

-
A list of TNL address(es) with which the gNB-DU successfully established the TNL association shall be included in the gNB-CU TNL Association Setup List IE;

-
A list of TNL address(es) with which the gNB-DU failed to establish the TNL association shall be included in the gNB-CU TNL Association Failed To Setup List IE.
If the GNB-CU CONFIGURATION UPDATE message includes gNB-CU TNL Association To Remove List IE, and the Endpoint IP address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the gNB-CU TNL Association To Remove List IE, the gNB-DU shall, if supported, initiate removal of the TNL association(s) indicated by both received TNL endpoints towards the gNB-CU. If the Endpoint IP address IE, or the Endpoint IP address IE and the Port Number IE for one or both of the TNL endpoints is included in the gNB-CU TNL Association To Remove List IE, the gNB-DU shall, if supported, initiate removal of the TNL association(s) indicated by the received endpoint IP address(es).

If the gNB-CU TNL Association To Update List IE is contained in the gNB-CU CONFIGURATION UPDATE message the gNB-DU shall, if supported, overwrite the previously stored information for the related TNL Association(s). 
If the TNL Association usage IE is included in the gNB-CU TNL Association To Add List IE or the gNB-CU TNL Association To Update List IE, the gNB-DU node shall, if supported, use it as described in TS 38.472 [22].

For NG-RAN, the gNB-CU shall include the gNB-CU System Information IE in the GNB-CU CONFIGURATION UPDATE message. The SIB type to Be Updated List IE shall contain the full list of SIBs to be broadcast.
If Protected E-UTRA Resources List IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall protect the corresponding resource of the cells indicated by E-UTRA Cells List IE for spectrum sharing between E-UTRA and NR.

If the GNB-CU CONFIGURATION UPDATE message contains the Protected E-UTRA Resource Indication IE, the receiving gNB-DU should forward it to lower layers and use it for cell-level resource coordination. The gNB-DU shall consider the received Protected E-UTRA Resource Indication IE when expressing its desired resource allocation during gNB-DU Resource Coordination procedure. The gNB-DU shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same gNB-DU.

If Available PLMN List IE, and optionally also Extended Available PLMN List IE, is contained in GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall overwrite the whole available PLMN list and update the corresponding system information.

If Cells Failed to be Activated Item IE is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-CU shall consider that the indicated cells are out-of-service as defined in TS 38.401 [4].
For NG-RAN, if the GNB-CU CONFIGURATION UPDATE message contains the gNB-CU Other-SI Updates Disabled IE, the gNB-DU shall take this information into account.
8.2.5.3
Unsuccessful Operation
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Figure 8.2.5.3-1: gNB-CU Configuration Update: Unsuccessful Operation

If the gNB-DU cannot accept the update, it shall respond with a GNB-CU CONFIGURATION UPDATE FAILURE message and appropriate cause value.

If the GNB-CU CONFIGURATION UPDATE FAILURE message includes the Time To Wait IE, the gNB-CU shall wait at least for the indicated time before reinitiating the GNB-CU CONFIGURATION UPDATE message towards the same gNB-DU.

8.2.5.4
Abnormal Conditions

Not applicable.

<< next change>>

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

	gNB-DU Other-SI Capability List
	O
	
	9.3.1.x
	Indicates the gNB-DU capabiliy to generate Other-SI related information
	YES
	ignore


	Range bound
	Explanation

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


<< next change>>

9.2.1.5
F1 SETUP RESPONSE

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

Direction: gNB-CU ( gNB-DU
	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-CU Name
	O
	
	PrintableString(SIZE(1..150,...))
	Human readable name of the gNB-CU. 
	YES
	ignore

	Cells to be Activated List
	
	0.. 1
	
	
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	List of cells to be activated
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>>gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU 
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled. 
	YES
	ignore

	gNB-CU RRC version 
	M
	
	RRC version 9.3.1.70
	
	YES
	reject

	gNB-CU Other-SI Updates Disabled List
	O
	
	9.3.1.x
	Indicates the Other-SI that gNB-CU will no longer update.
	YES
	ignore


	Range bound
	Explanation

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


<< next change>>

9.2.1.7
GNB-DU CONFIGURATION UPDATE

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

NOTE:
If F1-C signalling transport is shared among several F1-C interface instance, this message may transfer updated information associated to several F1-C interface instances.

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

	Served Cells To Add List
	
	0..1
	
	Complete list of added cells served by the gNB-DU
	YES
	reject

	>Served Cells To Add 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
	-
	

	Served Cells To Modify List
	
	0..1
	
	Complete list of modified cells served by the gNB-DU
	YES
	reject

	>Served Cells To Modify Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	NR CGI

9.3.1.12
	
	-
	

	>>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
	-
	

	Served Cells To Delete List
	
	0..1
	
	Complete list of deleted cells served by the gNB-DU
	YES
	reject

	>Served Cells To Delete Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	NR CGI

9.3.1.12
	
	-
	

	Cells Status List
	
	0..1
	
	Complete list of active cells
	YES
	reject

	> Cells Status Item
	
	0 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Service Status
	M
	
	9.3.1.68
	
	-
	

	Dedicated SI Delivery Needed UE List
	
	0..1
	
	List of UEs unable to receive system information from broadcast
	YES
	ignore

	> Dedicated SI Delivery Needed UE Item
	
	1 .. <maxnoofUEIDs>
	
	
	EACH
	ignore

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	-
	

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-DU ID
	O
	
	9.3.1.9
	
	YES
	reject

	gNB-DU TNL Association To Remove List 
	
	0..1
	
	
	YES
	reject

	>gNB-DU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	reject

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-DU.
	-
	-

	>>TNL Association Transport Layer Address gNB-CU
	O
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU
	-
	-

	gNB-DU Other-SI Capability List
	O
	
	9.3.1.x
	Indicates the gNB-DU capabiliy to generate Other-SI related information
	YES
	ignore


	Range bound
	Explanation

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

	maxnoofUEIDs
	Maximum no. of UEs that can be served by a gNB-DU. Value is 65536.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.


<< next change>>

9.2.1.8
GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by a gNB-CU to a gNB-DU to acknowledge update of information associated to an F1-C interface instance.

NOTE:
If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.

Direction: gNB-CU ( gNB-DU
	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

	Cells to be Activated List
	
	0.. 1
	
	List of cells to be activated
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Cells to be Deactivated List
	
	0.. 1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	gNB-CU Other-SI Updates Disabled List
	O
	
	9.3.1.x
	Indicates the Other-SI that gNB-CU will no longer update.
	YES
	ignore


	Range bound
	Explanation

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


<< next change>>

9.2.1.10
GNB-CU CONFIGURATION UPDATE

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

NOTE:
If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.

Direction: gNB-CU ( gNB-DU
	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

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-CU TNL Association To Add List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Information
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	M
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	gNB-CU TNL Association To Remove List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Transport Layer Address gNB-DU
	O
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-DU.
	YES
	reject

	gNB-CU TNL Association To Update List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	Cells to be barred List
	
	0..1
	
	List of cells to be barred.


	YES
	ignore

	>Cells to be barred List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> Cell Barred
	M
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	Protected E-UTRA Resources List
	
	0..1
	
	List of Protected E-UTRA Resources.
	YES
	reject

	>Protected E-UTRA Resources List Item
	
	1.. <maxCellineNB>
	
	
	EACH
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. maxCellineNB)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	-
	

	>> E-UTRA Cells List
	
	1
	
	List of applicable E-UTRA cells. 
	-
	

	>>> E-UTRA Cells List Item
	
	1 .. <maxCellineNB>
	
	
	-
	

	>>>>EUTRA Cell ID
	M
	
	BIT STRING (SIZE(28))
	Indicates the E-UTRAN Cell Global Identifier as defined in subclause 9.2.14 in TS 36.423 [9].
	-
	

	>>>>Served E-UTRA  Cell Information
	M
	
	9.3.1.64
	
	-
	

	gNB-CU Other-SI Updates Disabled List
	O
	
	9.3.1.x
	Indicates the Other-SI that gNB-CU will no longer update.
	YES
	ignore


	Range bound
	Explanation

	maxCellingNBDU
	Maximum nunmerbs of cells that can be served by a gNB-DU. Value is 512.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.


<< next change>>

9.3.1.X
gNB-DU Other-SI Capability List
This IE is used by gNB-DU to indicate its capability to generate Other-SI related information.. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	gNB-DU Other-SI Capability
	
	1.. <maxnoofCapabilityTypes>
	
	

	>Capability Type
	M
	
	ENUMERATED(SIB9, …)
	Indicates a certain capability to generate Other-SI related information.


	Range bound
	Explanation

	maxnoofCapabilityTypes
	Maximum no. of capability types, the maximum value is 32.


<< next change>>

9.3.1.X
gNB-CU Other-SI Updates Disabled List
This IE is used by gNB-CU to indicate the Other-SI that will no longer be update. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	gNB-CU Other-SI Updates Disabled
	
	1.. <maxnoofOtherSITypes>
	
	

	>Other-SI Type
	M
	
	ENUMERATED(none disabled, SIB9, …)
	Indicates a certain Other-SI that the gNB-CU will not provide updates.


	Range bound
	Explanation

	maxnoofOtherSITypes
	Maximum no. of capability types, the maximum value is 32.
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