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Introduction

# 12_IAB_Others_RANsharing

- QC

Discuss scenarios for RAN-sharing between PLMN and NPN with IAB.

Consider RAN-sharing between PLMN and NPN, where one network controls IAB.

Consider RAN-sharing between PLMN and NPN, where each network controls a separate set of hops on the IAB-network.

- ZTE

Consider the following scenarios for IAB RAN sharing:

- donor-CU is shared by different operators, while IAB-node supports only one operator.

- donor-CU is shared by different operators, and IAB-node is shared by different operators as well.

- donor-CU is not shared, but IAB-node is shared. In this case, IAB-node will connect to multiple donor-CUs.

How IAB-node simultaneously connects to multiple donor-CUs needs to be studied.

If IAB-node connects to multiple donor-CUs, the solution to avoid IAB-DU configuration conflict needs to be considered.

++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):

+ Warning: RAN sharing with CU-DU split was a very contentious topic! This resulted in RAN sharing as specified in TS 38.300 – possibly relevant for IAB?

+ Agree on a limited number of scenarios

+ NPN aspects

+ Attempt st2 TP?

(ZTE - moderator)

Summary of offline disc R3-205472
For the Chairman’s Notes

Propose to capture the following:

Proposal: Whether RAN3 to consider RAN sharing in IAB waits for RAN plenary conclusion.
Discussion 

Issue 1 IAB support for RAN shared between PLMNs
The network sharing provides a mechanism to allow multiple participating operators to share resources of a single shared network. RAN Sharing is an important function in 5G and has been specified in TS23.501. For CU/DU split scenario, two scenarios are discussed in RAN3: 1) shared-DU and shared-CU scenario; 2) shared-DU and non-shared-CU scenario. In the later, one DU may connect to more than one CUs which support different PLMNs. DU needs to setup F1 connection with each CU. 

Firstly, the necessity to support RAN sharing in IAB network should be discussed. RAN sharing allows multiple participating operators to share resources of a single shared network. The shared network operator allocates shared resources to the participating operators based on their planned and current needs and according to service level agreements. Sharing the same radio access network can save operators production cost to some extent. From this perspective, IAB network may be also shared by different operators. 

If RAN sharing between different PLMNs is supported in IAB network, the following scenarios might be considered:

Scenario 1: Donor-CU is shared by different PLMNs, and IAB-node is shared by different PLMNs as well. The scenario is shown in Figure 1. 
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Figure 1 Example for scenario 1

Scenario 2: Donor-CU is not shared, but IAB-node is shared. In this case, IAB-node will connect to two donor-CUs. The scenario is shown in Figure 2.
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Figure 2 Example for scenario 2

For scenario 2, an IAB-node needs to connect to two donor-CUs. In Rel-16, we only discussed the scenario that an IAB-node could connect to one donor CU. Whether and how to support simultaneous connections to multiple donor-CUs need to be clarified.   
Companies are encouraged to provide your views and comments into the table for the issue in the below.

Q1: Do you think RAN sharing between different PLMNs should be supported by IAB?

	Company
	YES/NO
	Comment

	Ericsson
	
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	Yes
	

	Samsung 
	
	We share the same view as Ericsson. Meanwhile, the legacy CU-DU split already support RAN sharing. If we start the discussion, we need first figure out what is missing for IAB case.

	Huawei
	
	Agree with Ericsson. 

	QC
	Yes
	RAN sharing and NPN are supported in 5G architecture. We may have forgotten it in the Rel-16/17 WIDs but we ultimately need to have an answer on how this would work.
We are fine with Ericson’s proposal to handle it in Rel-17 at a later stage, i.e., after we have made progress with the other agenda items. Companies are welcome to send contributions earlier. 

	ZTE
	
	We share the same view of most companies that RAN sharing and NPN should be considered but discussed at a later stage.

	AT&T
	Yes
	We support this work in Rel-17. Agree with QC comments.

	Futurewei
	
	Can this not already be supported via existing RAN sharing mechanisms?
Anyway, as it is not within the scope of the WID, it does not seem appropriate to simply add it at the WG level.

If current mechanisms are lacking, then enhancements could be considered for a future release, or the scope of the Rel. 17 WID would need to be increased. Either of these seem to be an issue for RAN plenary to decide.


Q2: If your answer to Q1 is YES, whether scenario 1 and 2 should be considered? If company considers other scenario, please provide the detailed scenario description.

	Company
	YES/NO
	Comment

	Ericsson
	
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	Yes
	Both scenarios should be supported. 

	QC
	Yes
	We need to consider another scenario (scenario 3): IAB-node and IAB-donor-DU are shared, but CUs are separate.

	ZTE
	Yes 
	

	AT&T
	Yes
	Both scenarios should be supported. Additional scenario proposed by QC should also be considered.

	Futurewei
	
	If there is agreement at the plenary level to do any additional work for this in Rel. 17, the I guess this would likely be limited to scenario 1.

	
	
	


Q3: If your answer to Q2 is YES, please provide the potential issues for each possible scenarios?

	Company
	Comment

	Ericsson
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	We do not see any issues to support the above scenarios. What is the difference to normal gNB-CU/DU network sharing?

	QC
	Scenario 1 is straight forward and may not need any further work.

The following issues arise for scenarios 2 and 3:

Which of the two CUs has donor function, i.e. manages IAB? 
If both CUs are donors, how do they coordinate topology, route and resource management? 
If one CU is donor, how would it configure BH RLC channels for traffic configured by the other CU?

	ZTE
	Scenario 1 seems no problem.

However, for scenario 2, there are some issues:
How IAB-node simultaneously connects to multiple donor-CUs, one possible solution is to reuse SgNB addition procedure. For example, IAB-MT first selects a CU 1 to access, and then CU 1 selects a suitable CU 2 for IAB-MT and performs SgNB addition procedure with CU2. 
In R16, it is CU to determine IAB-DU resource configuration. If CU1 and CU2 independently decides IAB-DU resource configuration, for the cell shared by PLMN1 and PLMN2, it may receive two different configurations. In this case, IAB-DU does not know which configuration should be applied. Thus, further study is needed to avoid the configuration conflict issue.  

	AT&T
	Agree with comments from QC

	Futurewei
	Seems like a good topic for a discussion paper to the next RAN plenary

	
	


Issue 2 IAB support for RAN shared between NPNs
The sharing scenarios involving non-public networks was discussed by SA2, which includes the following two scenarios.

-
NG-RAN is shared by multiple SNPNs (each identified by PLMN ID and NID);

-
NG-RAN is shared by one or more PNI-NPNs (with CAG) and one or more SNPNs.

An LS was sent from SA2 to RAN3 to capture the above two cases. According to RAN3’s discussion, only shared-DU and shared-CU case is considered for CU/DU split network. Whether to support shared-DU and non-shared-CU case has not reached a consensus so far. In other words, it is not allowed that one DU connects to more than one CUs which support different NPNs. 

If RAN sharing between NPNs is supported in IAB network, the following scenario as shown in Figure 3 [1] might be considered. As we can see, Donor-CU is shared by different NPNs, and IAB-node is shared by different NPNs as well. 
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Figure 3 Example for RAN shared between NPNs
Companies are encouraged to provide your views and comments into the table for the issue in the below.

Q4: Do you think RAN sharing between different NPNs should be supported by IAB?

	Company
	YES/NO
	Comment

	Ericsson
	
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	Yes
	

	Huawei
	
	Agree with Ericsson

	QC
	Yes
	Same motivation has RAN sharing between PLMNs

	ZTE
	Yes 
	Agree with QC

	AT&T
	Yes
	Same reasons as RAN sharing for multiple PLMNs

	Futurewei
	
	Similar to answer to Q1, if existing RAN sharing mechanisms suffice, that is fine. If major enhancements are envisioned, this would need to be discussed at the plenary level.



Q5: If your answer to Q4 is YES, do you agree to consider the scenario shown in Figure 3? If company considers other scenario, please provide the detailed scenario description.

	Company
	YES/NO
	Comment

	Ericsson
	
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	Yes
	

	Samsung
	
	Share the view of Ericsson

	QC
	Yes
	

	ZTE
	Yes 
	

	AT&T
	Yes
	

	
	
	


Q6: If your answer to Q5 is YES, please provide the potential issues for each possible scenarios?

	Company
	Comment

	Ericsson
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	We do not see any issues to support the above scenarios. What is the difference to normal gNB-CU/DU network sharing?

	QC
	Same as we raised above for scenarios 2 and 3.

	ZTE
	No enhancement is needed to support the scenario in Figure 3.

	AT&T
	The scenario in Figure 3 may be supported without enhancements. The issues with scenarios 2 and 3 from previous section mainly arise due to non-shared CUs. Those do not seem to apply to this scenario.  

	
	

	
	


Issue 3 IAB support for RAN sharing between PLMN and NPN
Regarding RAN sharing between PLMN and NPN, 5G MOCN also supports the following sharing scenarios:

-
NG-RAN is shared by one or multiple SNPNs and one or multiple PLMNs;

-
NG-RAN is shared by one or multiple PLMNs and one or multiple PNI-NPNs (with CAG).
raised the issue of RAN shared between PLMN and NPN, and proposed the following 2 scenarios.

Scenario 1: An NPN and a PLMN share the same RAN resources, where the RAN supports IAB. IAB is managed by one of these networks. An example is shown in Figure 4 [1].
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Figure 4 Example for RAN shared between PLMN and NPN in scenario 1
The NPN may be associated with an enterprise, which offers employee access to its own network as well as to one (or multiple) PLMN(s). According to 23.501, NPN and PLMN cannot use the same cell identifiers, which implies that NPN and PLMN must use separate gNB-CUs. In this case, either the NPN’s gNB-CU or the PLMN’s gNB-CU obtains IAB-donor functionality to control IAB-operation. The respective other network remains agnostic to IAB and uses the wireless backhaul as a conventional layer-2 transport network.

Scenario 2: The NPN and the PLMN share the same RAN resources, which include IAB and where the PLMN controls the inner IAB hops and the NPN controls the outer IAB hops. An example is shown in Figure 5 [1].
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Figure 5 Example for RAN shared between PLMN and NPN in scenario 2
The PLMN may be associated with a FWA operator, which provides access to an enterprise or home using the inner IAB hops, while the NPN extends coverage within enterprise or home via the outer IAB hops. Alternatively, the PLMN may provide wireless backhauling for in-train coverage via multiple hops, while the NPN represents an on-board local network using additional IAB hops.
Companies are encouraged to provide your views and comments into the table for the issue in the below.

Q7: Do you think RAN sharing between PLMN and NPN should be supported by IAB?

	Company
	YES/NO
	Comment

	Ericsson
	
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	Yes
	There may be a misunderstanding above. NPN and PLMN cannot use the same cell identifiers, BUT it does not mean NPN and PLMN must use separate gNB-CUs. They can use same gNB-CU, but just different cell ID. 

	Samsung
	
	Share the view of Ericsson

	Huawei
	
	Agree Ericsson 

	QC
	Yes
	Same reasons as for multi-PLMN or multi-NPN above.

	ZTE
	Yes 
	We can discuss this at a later stage. 

	AT&T
	Yes
	Same reasons as previous sections.


Q8: If your answer to Q1 is YES, do you think scenario 1 and 2 should be considered? If company considers other scenario, please provide the detailed scenario description.

	Company
	YES/NO
	Comment

	Ericsson
	
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	Yes
	Both scenarios should be supported, with a note that the intermediate IAB node shall support the PLMN/NPNs supported in the descendant nodes.

	QC
	Yes
	Scenario 3 should be considered, too.

	AT&T
	Yes
	Agree with comments from Nokia and QC.

	
	
	

	
	
	

	
	
	


Q9: If your answer to Q8 is YES, please provide the potential issues for each possible scenarios?

	Company
	Comment

	Ericsson
	This issue is not in IAB Rel17 WID. We may be open to discussing this later during the release, but let us please focus now on essential things that are clearly required by the WID.

	Nokia
	We do not see any issues to support the above scenarios. What is the difference to normal gNB-CU/DU network sharing?

	QC
	Same as above

	AT&T
	Issues related to coordination between donor CUs as described by QC for scenarios 2 and 3 in section 3.1 may need to be addressed.

	
	

	
	

	
	


Conclusion, Recommendations [if needed]

Summary:

Most companies agree to discuss RAN sharing at a later stage in Rel-17. The specific scenarios supported by IAB can be:

Sharing between different PLMNs

Sharing between different NPNs
Sharing between PLMN and NPN.
Since RAN sharing issue is not in IAB WID, one company proposes that this issue should be discussed in RAN plenary at first, and then RAN3 considers this issue based on the decision in RAN plenary.
whether RAN3 to consider this issue in Rel-17 depends on the decision in RAN plenary meeting.
Proposal 1: RAN sharing is discussed by RAN3 at a later stage in Rel-17.
Proposal 2: An LS to be sent to RAN plenary to consider support for RAN sharing in IAB. 
Proposal 3: The specific RAN sharing scenarios supported by IAB can be:

Sharing between different PLMNs
Sharing between different NPNs
Sharing between PLMN and NPN.
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