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1. Introduction
CB: # 4_IAB_BarredCell
- IAB donor CU can send IAB node barred information to the IAB-DU or IAB donor DU?
- IAB barred information can be exchanged over X2/Xn?
(SS - moderator)
Summary of offline disc
2. For the Chairman’s Notes
Propose the following:
R3-203923 rev in 4088 – agreed
Propose to capture the following:
IAB donor CU can send IAB node barred information to the IAB-DU or IAB donor DU
IAB barred information exchange over X2/Xn is not supported in this release.
3. Discussion (Phase-I)
According to the contribution [1], the RAN2 agreements and the latest specification on IAB give us the following observations on IAB node accessing control:
Observation 1: A cell that an IAB node can access should satisfy two conditions together: 1) the cell supports IAB node access, i.e., the gNB serving this cell should have the IAB functionalities, and 2) the cell is not barred for IAB node access; 
Observation 2: the accessibility to a cell for an IAB node is different from that for an UE. In other words, a cell barred to the UE may not be barred to the IAB node, and vice versa.
3.1. Issue 1: IAB-barred information over F1
In legacy F1, Cells to be barred List IE is included in GNB-CU CONFIGURATION UPDATE message. It means that the barred cell can be determined by the gNB-CU. In IAB network, we face a new situation is that a cell may be barred to the IAB node, while not barred to a normal UE, and vice versa. Thus, the following proposal is given in [1]. 
Proposal 1: IAB donor CU can send IAB node barred information to the IAB-DU or IAB donor DU.

Q1: is proposal 1 agreeable?
	Company
	Answer (yes or no)
	Comments

	Samsung
	Yes
	A cell allowing IAB node access shall satisfy two conditions: 1) the serving node of such cell should support IAB functionalities, and 2) the cell is not barred to the IAB node.
The first condition can be pre-configured since this is node capability related information. 
The second condition cannot be always pre-configured since it may be related to other aspects, e.g., cell load, available BH links from the IAB node to the IAB donor CU, etc. Those aspects are not known by, e.g., OAM, and may be changed depending on the real case. On the other hand, in practice, we can have a cell barred to IAB while not barred to UE, and vice versa. In legacy F1, the gNB-CU can configure the barred information of each cell to gNB-DU; however, this is for UE access rather than IAB node access. 
Thus, we think the barred information to IAB node is needed over F1.

	QC
	Yes
	Agree with Samsung. This might further be a mean for the CU to limit the number of hops.  

	Nokia
	Yes
	

	CATT
	Yes
	Following the agreement of RAN2, IAB donor CU could decide to bar the IAB access for an IAB-DU, while the normal UE access is not barred. To support this case, add IAB barred indication in CU CONFIGURATION UPDATE seems needed.

	Huawei
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	KDDI
	Yes
	



Proposal 1: IAB donor CU can send IAB node barred information to the IAB-DU or IAB donor DU.

3.2. Issue 2: IAB-barred information over X2/Xn
In previous RAN3 meeting, we consider the capability of supporting IAB node can be pre-configured via, e.g., OAM. If my understanding is correct, at that time, the capability is referring to whether a cell has the IAB related functionalities, and this can be pre-configured via, e.g., OAM. However, w.r.t. whether a cell is barred for an IAB node or not, we are not sure if it can be pre-configurable or not. There are some cases to bar a cell:
· Case 1: a cell is barred to the UE, while not barred to the IAB node
In this case, normally, such cell will not appear in the serving cell information over X2/Xn. However, this results in that this cell cannot be used as the candidate for IAB node. We need a mechanism to tell the neighboring base stations that a cell is not barred to the IAB node; 
· Case 2: a cell is barred to the IAB node, while not barred to the UE
In this case, normally, such cell will appear in the serving cell information over X2/Xn. However, this results in that this cell will be used as the candidate for IAB node, which is not true. We also need a mechanism to tell the neighboring base stations that a cell is barred to IAB node. 
Moreover, in this case, barring IAB node may be because of the load status, which is dynamically changed. Thus, such barring information cannot be pre-configured in the base station. 
On the other hand, in the legacy case, the gNB-CU is empowered to bar or not bar a cell. For IAB, we may need follow the similar principle rather than purely relying on pre-configuration. 
Thus, contribution [1] gives the following proposal:
Proposal 2: IAB barred information can be exchanged over X2/Xn.

 Q2: is proposal 2 agreeable?
	Company
	Answer (yes or no)
	Comments

	Samsung
	Yes
	As commented in Q1, a cell allowing IAB node access is also related to some aspects being unknown to, e.g., OAM. Thus, the pre-configuration method may not work. 
Normally, if a cell barred to the UE, the legacy method is to not include such cell in the serving cell information. However, when considering IAB node access, in some cases, a cell is barred to the UE while not barred to the IAB node; in some cases, a cell is barred to IAB node while not barred to UE. These information cannot be indicated to the neighboring gNBs by simply not including a cell in serving cell information. 
Thus, in the serving cell information, we can add an indication IE, e.g., Bar Indication = ENUMERATE (IAB-barred, UE-barred, …).

	QC
	Yes
	Agree with Samsung.

	Nokia
	Not sure
	For IAB, the information exchanged over X2/Xn is mainly used to determine the candidate cell for HO or DC. If no such indication over X2/Xn, the MN just select the target cell, then the HO/DC procedure is rejected by the target cell.

	CATT 
	Yes for X2, neutral for Xn. 
	We understand exchanging of the IAB Bar info could assist for the target IAB donor CU to decide whether could select the IAB node as the target for inter-CU migration.However, in this release inter-CU migration is not supported, exchanging of the IAB barred info in Xn is not essential.
 For X2, maybe it’s needed for correct EN-DC operation.

	Huawei
	Not needed
	We agree with Nokia that if inappropriate cell is selected by the MN, the SN can still reject the request in the response message, since the SN knows the request is for an IAB node because the IAB node indication is added in the request message.
I remember we have discussed the similar problem in previous RAN3 meeting, there are more candidate solutions other than the X2/Xn information exchange and the OAM configuration, e.g. relies on the assistant information reported by the IAB node after checking the IAB bar status from SIB1. But we converged to go for the OAM configuration solution for a simple solution. If we re-discuss this question again, we may need to spend more time on this issue. So, suggest to keep the current solution for R16.

	ZTE
	No
	Agree with Nokia and Huawei.

	Ericsson
	NO
	In addition to the negative comments above:
· Inter-CU HO is a pure Rel17 issue, and it is unclear why this issue is raised now.
· Even if this was in Rel16 scope, exchanging this IE over X2/Xn is an indication of feature support, which is what we normally avoid doing in RAN3.
· The use of cell barring for load balancing is a misuse of the mechanism. Cell barring is a long-term measure, while the proposing company sees it as a tool for dynamically balancing the load. Load balancing is to be handled by other mechanisms.

	KDDI
	No
	Agree with Nokia and Huawei.

	Samsung2 
	
	Some points for clarification w.r.t. comments received above:
· Since every company agrees to allow IAB donor CU to bar the cell for IAB, it means that IAB donor CU has the control to bar or not bar the cell for IAB. So, we cannot say bar information is a long-term measure, at least from specification point of view
· In Rel-16, we have X2 handover and Xn handover. For Xn handover, it is performed before the F1 interface setup between Source IAB-donor-CU and IAB node. Thus, this discussion is in the scope of Rel-16.
· In legacy, the intention of providing serving cell information over X2/Xn is to help each gNB to configure the measurement of the UE; if a cell is barred to the UE, this cell will not appear in the serving cell information; so the neighboring gNB of this cell will not configure the measurement to its UE. For IAB case, we also use this information to determine measurement configuration of IAB-MT.
· Some companies mentioned that the reject message can be used if a cell is barred to IAB node. First, we don’t have any cause value to indicate this rejection is because the IAB node is barred. Thus, it cannot forbid to continue send IAB node to such cell, even if this cell is IAB barred. Then, if we introduce new cause value of IAB-barred, the source LTE eNB or source IAB donor CU receives the rejection message with the new cause value from the target LTE eNB or target IAB donor CU; after that, the IAB node cannot be handed over to such target LTE eNB or target IAB donor CU even if the cell is not barred to IAB node after some period. 

Except the above clarifications, we would like to mention the following two cases for dealing with:
· Case1: a cell is barred for IAB, not barred to UE
· Case 2: a cell is barred to UE, not barred to IAB
These two cases exist after we introduce IAB barred information from CU to DU, as proposed in Q1, and it can be under the control of CU. Without any change to X2/Xn, how to differentiate the above two cases?
If case 1 happens, the LTE eNB or Source IAB donor CU will try to select the cell as candidate cell of IAB node, the rejection message will be received, as proposed by some companies; then, this does not forbid to continuously send the IAB node to the cell as we mentioned in above clarification. 
If case 2 happens, we assume this cell should be contained in the serving cell information. The LTE eNB or source IAB donor CU will hand over UE to the target, and the request will be rejected without knowing the cell is UE barred. Then, the LTE eNB or source IAB donor CU will continuously send UE to such cell. This will delay UE handover, which is a serious problem. 
Please companies not supporting proposal 2 provide their understandings on how to differentiate the above two cases over X2/Xn.



Summary: 2 among 8 companies think the Proposal 2 is needed. Considering the majority view, the moderator gives the following potential proposal:
Proposal 2: IAB barred information exchange over X2/Xn is not supported in this release. 

If Proposal 2 is not agreeable, the current stage 2 may need some clarifications to align with RAN2 agreements. Specifically, in NSA integration procedure, the following text is given
	[bookmark: _Hlk41911713]Phase 1-1. IAB-MT part setup with E-UTRAN. In this phase, the IAB-MT part connects to the LTE network as a UE, by performing RRC connection setup procedure with an eNB, authentication with the EPC, IAB-node’s access traffic-related radio bearer configuration at the E-UTRAN side, and optionally, OAM connectivity establishment by using the IAB-MT’s PDN connection. The IAB-node can select the IAB-supporting eNB based on an over-the-air indication from eNB (transmitted in SIB1). To indicate its IAB capability, the IAB-MT includes the IAB-node indication in RRCConnectionSetupComplete message, to assist the eNB to select an MME supporting IAB. The eNB then configures the IAB-MT part with an NR measurement configuration in order to perform discovery, measurement and measurement reporting of candidate gNBs. To enable the eNB choose an SgNB which supports IAB function, the IAB capability of neighbour gNBs can be pre-configured in the eNB (e.g. by OAM).
NOTE: Other ways to enable the eNB know the IAB capability of neighbour gNBs are not precluded.


The highlighted part indicates that an IAB node can access the SgNB as long as it supports IAB function (or the SgNB has the IAB capability). However, RAN2 agreement indicates that the “iab-Support” IE in SIB1 has the following meanings:
“This field combines both the support of IAB-node and the cell status for IAB-node. If the field is present, the cell supports IAB-nodes and the cell is also considered as a candidate for IAB-nodes; if the field is absent, the cell does not support IAB and/or the cell is barred for IAB-node.”
Where “the support of IAB-node” indicates the IAB capability of the cell, while “the cell status for IAB-node” indicates whether the cell is barred to the IAB node or not. So, we can some misalignment between RAN2 and RAN3 specifications.Thus, some clarifications to Stage 2 may be needed, for example:
To enable the eNB choose an SgNB which supports IAB node access, the IAB support capability of the serving cell in neighbour gNBs (i.e., the cell supports IAB-nodes and the cell is also considered as a candidate for IAB-nodes) can be pre-configured in the eNB (e.g. by OAM).
NOTE: Other ways to enable the eNB know the IAB support capability of the serving cell in neighbour gNBs are not precluded.

Q3: Regardless of the answers to Q2, please indicate whether the stage 2 clarifications are needed or not? If needed, please indicate the preferred wording (the above revision can be considered as the start point)
	Company
	Answer (need or not need)
	Comment

	Samsung
	Need
	If proposal 2 is not agreeable, the above clarification is needed to align with RAN2 agreements. 
If proposal 2 is agreeable, the stage 2 needs to be revised accordingly. 

	QC
	Need
	We prefer proposal 2 over the stage-2 bandaid. 

	Nokia
	Not sure
	Refer to comment above, even the SN does not bar IAB, the SN can still reject the procedure, e.g. no resource. It may be just a normal case when select an inappropriate SN.

	CATT
	Need
	The Stage 2 text just above the “Q3” is needed.

	Huawei
	Not need
	Agree with Nokia.

	ZTE
	Not sure
	Agree with Nokia and Huawei.

	Ericsson
	Not written properly
	Although we understand the need to differentiate between the IAB support and IAB cell status, the proposed change basically says that OAM should preconfigure/reconfigure the neighbor IAB cell status, which does not seem meaningful. Preconfiguring the info about IAB support of neighbor nodes by the OAM should be allowed and the current text in the BL CR already captures that. 

	KDDI
	Not sure
	Agree with Nokia and Huawei.



Summary: considering the responses for Q2, the stage 2 clarification is not needed. 
4. Conclusion, Recommendations [if needed]
Proposal 1: IAB donor CU can send IAB node barred information to the IAB-DU or IAB donor DU.
Proposal 2: IAB barred information exchange over X2/Xn is not supported in this release.
References
R3-203923, (TP for NR-IAB BL CR for 38.473) Discussion on IAB barred Cell, Samsung, RAN3#108e
