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1 Introduction

CB: # 22_NPN_F1

Nok:

- no immediate need to signal SIB10/HRNN from gNB-DU to gNB-CU.

-  Introduce a new single generic “SNPN Failure” cause value that can be applicable to SNPN failures.

-  Remove the NOTE in Available NPN Information IE and introduce its definition as proposed.

- 38.470: Remove the FFS regarding Serving NID usage in UE CONTEXT SETUP REQUEST

ZTE:

- gNB-DU shall inform HRNN of each NID/CAG to the gNB-CU as an explicit IE within NPN Information IE.  

-  Add new F1 cause value i.e., “SNPN not supported”, “CAG not supported” between gNB-CU and gNB-DU.

-  The list of CAG IDs supported needs to be introduced into the NPN Support Information IE as an CHOICE.

-  gNB-CU shall include the  activated(used) NIDs/CAGs to the gNB-DU in the  F1 SETUP RESPONSE message,  GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE, and GNB-CU CONFIGURATION UPDATE message. The gNB-DU shall only broadcast the activated(used) NIDs/CAGs.

E///:

- Include an additional IE (e.g. Selected SNPN  Information) into the UL RRC MESSAGE TRANSFER message containing the NID in order to indicate the selected SNPN in case of initial registration.

- Include an additional IE (e.g. SNPN Assistance Info for Network sharing) into the UL RRC MESSAGE TRANSFER message containing the NID in order to indicate the selected SNPN in case of initial registration.

- Acknowledge the applicability of RAN Sharing with multiple Cell-ID broadcast for SNPNs.

- Include available SNPN information in the F1 SETUP RESPONSE, the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE, the GNB-CU CONFIGURATION UPDATE messages.

- Extend the existing Available PLMN List IE and the Extended Available PLMN List IE with the NID IE.

- 38.470: remove editor’s note on “Whether to include PNI-NPN info, i.e. CAG ID”

CATT:

- send SIB10 from DU to CU with DU System Information IE.

- include Serving NPN Indication IE in DL/UL RRC MESSAGE TRANSFER messages.

- Available CAG information should not be transferred from CU to DU. Proposal 4: It is proposed to wait for SA2 reply for including CAG information in UE context setup from CU to DU.

- RAN Sharing: align F1 with Xn

HW,CT:

- Add semantics descriptions in the Served Cell Information NR IE to ignore the legacy PLMN identity.  

- Add the PNI-NPN Information in the NPN Support Information IE from the DU to the CU.

- SIB10 should be provided to CU, as part of the gNB-DU System Information IE.

- CU is responsible for configuring the parameters valueTag and areaScope associated with SIB10, and the configured parameters should be provided to DU as part of the gNB-DU System Information IE.

- Introduce the following cause values over F1: 

“NPN not supported”  

“NPN access denied”

- CAG info shall not be indicated in the UE Context Setup.

- align 38.470

(HW - moderator)
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2 For the Chairman’s Notes

Propose to capture the following:

· For NPN information to be included in Serving Cell Information IE, align with Xn.

· gNB-CU needs to be aware of the HRNN (SIB 10).

· gNB-DU system info could be extended to include SIB 10.

· DU is responsible for valueTag and areaScope associated with SIB10, and no need to inform CU.

· Agree to introduce a general cause value for interface related messages: e.g. "NPN not supported".

· Agree to introduce a new cause value "NPN access denied” for UE-associated messages.

· Agree to introduce a new IE to indicate available S-NPN information/list from the CU to the DU for Non-UE associated procedures

· No need to include PNI-NPI information in NPN Support Information IE, it was already included in the NPN Broadcast Information IE.

· No need to indicate the CAG information in the UE Context Setup procedure from the gNB-CU to the gNB-DU

Stage 3 TP to 38.473: R3-203714 is revised in R3-204188
Stage 2 TP to 38.470: R3-203715 is revised in R3-204189
Stage 2 TP to 38.401: R3-203631 is revised in R3-204265
For the following two issues, suggest to discuss in the next release.
· Shared-DU and dedicated logical-CU, per PLMN or per SNPN?


· Should the Configured/Available/Active CAG Information be signaled in interface messages from gNB-CU to gNB-DU in the interface message?

3 Discussion 

3.1 General Issues

3.1.1 Served Cell Information IE 

There is a proposal that the Served Cell Information IE for F1 can be aligned with Xn interface, e.g, the broadcast NPN information IE should include CGI, TAC, etc. to align with what broadcasted in SIB1. 

The moderator notices that this may be overlapped with the discussion in CB#21 for Xn, thus suggests to wait for discussion first, then decide whether to align F1 with Xn. 
Question: Wait for the discussion on Served Cell Information IE for Xn, then align F1 with Xn?

	Company
	Answer
	Comment

	Huawei
	Yes
	Currently we don’t see the need to extend broadcast NPN information IE should include CGI, TAC, etc. 
But given that served cell information IE may be discussed in the CB#21_NPN_Xn, we agree this can be further discussed based on the agreement over there. 

	Samsung
	Yes
	Ok to align.

	Nokia
	Yes to wait
	We see no need to extend at this point. 

	Qualcomm
	Yes
	Fine to align with Xn (not duplicate discussion)

	ZTE
	Yes
	No need to extend.

	NEC
	Yes
	Wait for the discussion outcome in CB # 21_NPN_Xn

	CT
	Yes
	

	CATT
	yes
	

	Ericsson
	Yes
	


3.1.2 Semantics for NPN Broadcast Information in Served Cell Information IE

There is a proposal to add the semantics descriptions for the second NPN Broadcast Information IE in the Served Cell Information NR IE to ignore the legacy PLMN identity, similar to the first NPN Broadcast Information IE as follows. Here we should note that the final Tabular architecture is still pending on the outcome of 3.1.1.

	>NPN Broadcast Information
	O
	
	9.3.1.y1
	If this IE is included, the content of the PLMN Identity List IE in the Broadcast PLMN Identity Info List is ignored.

	Aggressor gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated aggressor gNB Set ID of the cell

	Victim gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated Victim gNB Set ID of the cell


Question: Include the semantics for the second NPN Broadcast Information IE?

	Company
	Answer
	Comment

	Huawei
	Yes
	This makes the second NPN Broadcast Information IE is aligned with the first NPN Broadcast Information IE

Also based on the agreed papers in R3-202814/R3-202815 etc. at last RAN3#107bis-e meeting, the broadcast PLMNs IE denotes the broadcast PLMNs associated to the NR Cell Identity in the NG CGI IE. This is correct implementation to ignore Served PLMNs IE in the Served Cell Information NR IE

	Nokia
	Yes
	Proposed semantics are acceptable.

	ZTE
	Yes
	Adding the semantics description has less change in specification.

	NEC
	Yes 
	The proposed semantics is fine.

	CT
	Yes
	

	CATT
	No
	Propose to wait for conclusion in XN interface for NPN RAN sharing. This issue is similar with CB#21_NPN_XN section 3.5 solution 3. So, propose to align with XN.

	Ericsson
	
	Align with Xn


3.1.3 Human-readable network name

There are proposals to signal SIB10 from the DU to the CU, e.g. just to extend the DU System Information IE. While there is a proposal that there is no immediate need
Question. Does the gNB-CU need be aware of the available HRNN/SIB10? If yes, can the DU System Information IE be extended? 

	Company
	Answer
	Comment

	Huawei
	Yes
	We think this information is needed to be known by CU even if for information. Also this can be beneficial for the CU to the aware of the HRNN of different DUs. For example: when two DUs set the same HRNN for different NPNs, CU can find this collision and take corresponding actions (e.g. alert to OAM or deactivate some cells of one DU).

The gNB-DU System Information IE can be extended to include SIB10 message. 

	Samsung
	
	No strong opinion on whether it is immediate need or not.
But if we consider to siganlling SIB10 from DU to CU assuming only DU have HRNN, we’d like to further compare the two options discussed in the last meeting. Option 1 is DU encoding SIB10 and sending SIB10 to the CU. Option 2 is DU reporting HRNN as the cell information and CU encoding SIB10. There was no big difference identified. But with further consideration, We think currenlty only MIB/SIB1 are enconded in DU. Both of them are related to UE access. SIB 10 have no relationship with UE access. And option 2 has less standard impact, such as how to update value tag of SIB 10 in SIB 1. In option 2, we can use existing procedure to update Tag value for SIB10, like other SIBs. While in option 1, CU need to observe whether SIB10 is changed and may need to send back the SIB10 with its value tag to DU.

	Nokia
	Yes
	It follows general framework that both DU and CU inform their corresponding MIB/SIBs at setup.

Previous agreement that SIB10 is owned by DU should be kept as well.

	ZTE
	Yes
	We think the gNB-CU need be aware of the HRNN. 

In the current specification TR38.331, we can see SIB10 only includes the HRNN. Considering it is the gNB-CU’s responsibility to manage the other SIBs, it is benefit for gNB-CU decode/manage SIB10  for further function extension of SIB10. 

	NEC
	Yes 
	The gNB-CU should be aware of the available HRNN.

	CT
	Not necessary 
	Signalling HRNN to CU does not see obvious benefit, HRNN owned by DU can also be managed by OAM.

	Ericsson
	No
	As long as there is no function associated with the HRNN in the CU there is no justification to put this on F1


If the answer to previous is yes, there is proposal to discuss: Who is responsible for configuring the parameters valueTag and areaScope associated with SIB10, CU or DU?

This is due to the fact that parameters valueTag and areaScope should be configured for SIB10 and be included in SIB1, similar to SIB2~9. There seems three following options. 

· Option 1: DU is responsible for configuring valueTag and areaScope associated with SIB10, and DU does not informs CU of the configured parameters.  

· Option 2: DU is responsible for configuring valueTag and areaScope associated with SIB10, and DU informs CU of the configured parameters.  

· Option 3: CU is responsible for configuring valueTag and areaScope associated with SIB10, and CU informs DU of the configured parameters.  

Question. If the answer to the previous question is positive, which option is preferred for the valueTag and areaScope? 

	Company
	Answer
	Comment

	Huawei
	Option 3 or option 1
	Option 3 is our preferred solution, since it follows the same mechanism for configuring the parameters associated with SIB2~9, and the corresponding messages/IEs for SIB2~9 can be easily extended for SIB10. 

We are also fine to option 1 for this release. 

	Samsung
	Option 3
	It is existing mechanism used for other SIBs. 

	Nokia
	Option 1
	Option 2 is preferred. Likewise, we have concern of Option 3 due to non-backwards compatible change from Mandatory IE to Optional.

	ZTE 
	Option 3
	It’s better to follow the same mechanism as other SIBs (SIB2~9).

	NEC
	Option 3
	We also prefer following the current mechanism used for other SIBs.

	CATT

	Option 1
	SIB1 including valueTag and areaScope is encoded in DU. So, DU need to be aware of valueTag and areaScope. If DU is responsible for configuring valueTag and areaScope, the parameters should not be transferred in F1 interface. so, Option 1 is more convenient.

	CT
	Option 1
	

	Ericsson
	Option 1
	


3.1.4 Issue: Cause values
· Cause value for interface related messages
There are proposals to introduce cause values in case none of the (s)NPNs indicated by any of the cells in a gNB-DU has corresponding support in the core network during an F1 Interface Setup procedure. There are different flavors proposed are listed, e.g. 

· Option 1: “SNPN Failure” in R3-203127

· Option 2: “NPN not supported” in R3-203715 

· Option 3:“SNPN not supported”, “CAG not supported” in R3-203266

Question. Introduce cause values for interface related messages? And which option is preferred or any suggested value?

	Company
	Answer
	Comment

	Huawei
	Option 2
	Currently NPN support information is signaled from the DU to the CU (carrying SNPN, and may including PNI-NPN as discussed in section 3.3.1), if the cells cannot be supported, the CU can fail F1 with a simple cause value “NPN not supported”

	Samsung
	
	It is fine to introduce a generic cause value.

	Nokia
	Option 1
	In our view, mismatch of PNI-NPN should not fail the interface setup and hence we see as “NPN not supported” as being misleading. However, if there is intention to have a general cause for any non-UE associated procedure (regardless of SNPN or PNI-NPN), then a generic cause “NPN Failure” could be acceptable.

	ZTE
	Option 3
	For mismatch of the SNPN/PNI-NPN, the gNB-CU shall response the cause value respectively, e.g. “SNPN not supported”, “CAG not supported”.

If a single cause value is the final intention, “NPN not supported” may be preferred.

	NEC
	Option 3 or Option 2
	No strong opinion. Our preference is separate cause values. However, the generic cause value “NPN not supported” is also fine.

	CT
	Option 3 or 2
	Agreed with NEC

	Ericsson
	Option 2
	


· Cause value for UE-associated messages
There is a proposal to include cause value “NPN access denied”, the same as defined as Xn/NG for UE associated signaling. 
Question. Introduce new cause value “NPN access denied” for UE-associated messages? Or any other suggested value(s)? 

	Company
	Answer
	Comment

	Huawei
	Yes
	This aligns F1 with other interfaces. Also in case the access control is failed by the AMF, the CU can notify the DU to release the UE context with the cause value. 

	Samsung
	Yes
	

	Nokia
	No
	In our view, CU is already aware of support of AMF and DUs prior to triggering a UE Context Setup/Modification. Hence, we see no need to introduce a specific value for UE associated procedures just for purpose of alignment with Xn/NG.

	Qualcomm
	No
	Agree with Nokia – at least we should see specific times when this could happen – it is completely different from handover or initial access as the different elements of the gNB should be operating in a consistent manner.

	ZTE
	Yes
	Aligned with other interfaces.

	NEC
	Yes 
	

	CT
	Neutral
	


3.2 S-NPN Issues

3.2.1 S-NPN Non-UE associated procedures issues

The Available SNPN Information IE is agreed to be included from the CU to the DU at last RAN3#107-bis-e meeting but with a note. “NOTE: This IE needs refinement”

There are three options as follows.

· Option 1: Remove the Available SNPN Information IE, while extend the existing Available PLMN List IE and the Extended Available PLMN List IE with the NID IE  (R3-203413)
· Option 2: Define the new format including PLMN ID and NID (R3-203127)
· Option 3: reuse the “9.3.1.y2 Broadcast SNPN ID List” IE (R3-203266, R3-203715)
Question. Which option is preferred solution to include available NPN information/list from the CU to the DU?

	Company
	Answer
	Comment

	Huawei
	Option 3
	Currently there is no need to extend the Available PLMN List IE and the Extended Available PLMN List IE though we propose this change at last meeting, since:

· This may not let F1 and Xn aligned 
· The NPN support information is included within the served PLMN IE. This change may not be aligned with the served PLMN IE. 

And there is no need to define a new format since the 9.3.1.y2 Broadcast SNPN ID List can be reused if it is agreed that there is no need to signal the available PNI-NPN list. 

	Nokia
	Option 2
	At last meeting there were already proposals to modify Available PLMN List and Extended Available PLMN List IEs, which was opposed under statement that these IEs should not be modified due to the structure being used also for Served Cell Information IE. Earlier remark from last meeting’s summary of offline discussion “The NID needs to be provided along the available PLMN List(s), however, as this IE is also used in the Served Cell Information, we probably should not touch the IE.””
Hence, we suggest work upon last meeting’s agreement to introduce a new IE for this purpose. That is, Option 2.

	Qualcomm
	Option 2
	This seems cleaner. Reuse of IEs may not always be the best option if the uses can be quite different (today it’s ok, but next year etc).

	ZTE
	Option 3
	Option 1 we proposed was discussed in the last meeting and it was concluded that Available PLMN List shall not be changed.

Option 2 and Option 3, in our view, both are OK, but we preferred Option 3. There is no need to define the new structure to include PLMN ID and NID. The Broadcast SNPN ID List IE can be reused in the current specification. 

	Ericsson
	Option 1
	Congratulations to the F1AP rapporteur to have made the PLMN List items extend-able.


There are proposals to support the RAN sharing case where Shared-DU has dedicated logical-CU per SNPN, therefore, there is need to include NID in the DL/UL RRC MESSAGE TRANSFER messages. Also there is proposal this case is not needed. 
Question: Should the network sharing where Shared-DU has dedicated logical-CU per SNPN is supported? And should the Serving NPN Indication IE be included in DL/UL RRC MESSAGE TRANSFER messages?

	Company
	Answer
	Comment

	Huawei
	Yes
	This feature should be supported in this release since the NPN sharing is an important feature, so as to the RAN sharing over F1 inference. 

	Nokia
	No
	We do not agree with view that it is “natural” to extend the prior network sharing agreement on having per PLMN dedicated logical-CU and extend to a be also covering a per SNPN dedicated logical-CU ran sharing scenario. 

Current RAN3 agreement is limited to per PLMN dedicated logical-CU.

	Qualcomm
	Tend to yes
	It is true that we have not decided this, but in general the expectation is that PLMN maps to SNPN, and so if we support multiple logical CUs per PLMN, then this seems to make sense for SNPN too. 

	ZTE
	No
	Similar views as Nokia. Whether such deployment is valid or not should be confirmed.

	NEC
	No
	We tend to agree that further discussion on the validity of the use case is needed.  

	CT
	Yes
	

	Ericsson
	Yes
	Just to clarify, dependent on the SIB1 content, if mutually exclusive sets of PLMNs&NIDs are associated with different Cell-IDs, then those mutually exclusive sets correspond to different networks. 

In terms of RRC definitions: if in SIB1, the CellAccessRelatedInfo contains the NPN-IdentityInfoList-r16 with more than one NPN-IdentityInfo-r16 then each of this NPN-IdentityInfo-r16 would contain a different CellIdentity/TAC(/RANAC), hence each NPN-IdentityInfo-r16  corresponds to a different logical NG-RAN (node), different F1-C interface instance different CU. This is valid for SNPN and PNI-NPN.


3.3 PNI-NPN Issues

3.3.1 PNI-NPN Non-UE associated procedures issues

· PNI-NPN Information in the NPN Support Information IE from the DU to the CU
There are proposals to add the PNI-NPN Information in the NPN Support Information IE from the DU to the CU, which seems already agreed at last meetings. 

Question. Should the PNI-NPN Information be included in the NPN Support Information IE in interface messages from gNB-DU to gNB-CU in the interface setup and configuration update procedures (yes/no/FFS)?

	Company
	Answer
	Comment

	Huawei
	Yes
	This was agreed in RAN3#105 meeting but seems missing in our specification.  

· Over F1, need to signal cell supported list of CAG IDs from DU to CU.

	Samsung
	Yes
	

	Nokia
	No
	There is no need.

In F1 case, the NPN Support Information IE does not need to be extended by a list of CAGs due to the new NPN Broadcast Information IE per cell. Thus, it will always only contain one NID only. This also raises aspect on whether to keep the CHOICE structure, which is no longer needed given last meeting’s agreements and is unnecessary. Hence, we further propose to the NPN Support IE to be simply replaced by NID in Served Cell Information IE.

	Qualcomm
	??
	The question says CU to DU, the text says DU to CU…

If this is about DU to CU, this information is part of cell configuration (I assume we are not talking of DU support). So it seems related to the issue of how to organize the cell information. If I understand correctly Nokia’s argument, this seems to make sense.
If it is about CU to DU, then clearly no need.

	ZTE
	Yes


	Similar views as HW. It is already agreed. 

	NEC
	Yes 
	

	CATT
	No
	CAG information has be included in NPN Broadcast Information IE. 

	Ericsson
	???
	Likewise confused CU to DU or DU to CU? CAG information is only provided from the DU to the CU in the Served Cell Information


· PNI-NPN Information from the CU to the DU
There is proposal to include activated(used) CAGs from CU to DU, while another proposal is not. 
Question. Should the Configured/Available/Active CAG Information be signaled in interface messages from gNB-CU to gNB-DU in the interface message?

	Company
	Answer
	Comment

	Huawei
	Yes
	As the DU may not use all CAG IDs it supported, thereby the CU needs to inform the DU of the CAGs to be activated.

If no conclusion, we agree this can be further discussed in next release. 

	Samsung
	No
	No strong need for this release. Can further discuss in next release.

	Nokia
	No
	Can be discussed further in next release.

	Qualcomm
	No
	Cannot see even how this works. DU does not “support CAGs”. Cells are configured with CAGs. Changes can be done by configuration.

	ZTE
	Yes
	Only partial CAG IDs supported by the gNB-DU will be used, therefore the gNB-CU needs to inform the activated CAGs to the gNB-DU,

	NEC
	No
	This needs further discussion in the next release. 

	CATT
	No
	

	Ericsson
	???
	Likewise confused CU to DU or DU to CU? CAG information is only provided from the DU to the CU in the Served Cell Information


3.3.2 PNI-NPN UE associated procedures issues

All related proposals to this meeting see no need to include PNI-NPN info in UE associated procedures, e.g., for purpose of manual selection, based on the LS response from other groups. 

The moderators suggests to close this question with the following proposal: No need to indicate the CAG information in the UE Context Setup from the gNB-CU to the gNB-DU. 

	Company
	Comment

	Nokia
	Agree with the proposal being captured with following update

“No need to indicate the CAG information in the UE Context Setup from the gNB-CU to the gNB-DU for purpose of manual selection”.

Any further discussion (if needed), can take place in next release.

	Qualcomm
	Agree with moderator and Nokia

	NEC
	No need to capture any text. 
The issue of whether to indicate the CAG information in the UE Context Setup,  could be discussed in the next release.

	CT
	Can be considered in next release

	Ericsson
	No need


4 Conclusion, Recommendations

See section 2.
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