3GPP TSG-RAN WG2 #107	 	     			R2-1911346
Prague, Czech, 26th – 30th August, 2019


Agenda item:	   11.1.5 (NR_IAB-Core)
[bookmark: Source]Source:	LG Electronics Inc.
Title: 	Access barring for IAB-nodes
[bookmark: DocumentFor]Document for:	Discussion and Decision
1.	Introduction
During the initial access procedure, a UE performs cell search and system information acquisition. Before performing random access to a cell, the UE checks cellBarred field of the acquired MIB in order to know whether the cell is barred or not. The UE will attempt a random access to the cell if cellBarred is set to notBarred. RAN2 may also have common understanding that MT on IAB-node performs initial access as UE, as described in TR 38.874. 

[bookmark: _Toc534901151]7.2.1	IAB-node initial access (Stage 1)
In case of SA deployments, initial IAB-node discovery by the MT (Stage 1) follows the same Rel-15 initial access procedure as a UE, including cell search based on the same SSBs available for access UEs, SI acquisition, and random access, in order to initially set up a connection to a parent IAB-node or an IAB-donor.
In case of an NSA deployment (from an access UE perspective), when the IAB-node MT performs initial access on the NR carrier, it follows the same Stage 1 initial access as in SA deployments (from an access UE perspective). The SSB/RMSI periodicity assumed by the MTs for initial access may be longer than 20ms assumed by Rel-15 UEs, and a single value is to be selected from the following candidate values: 20ms, 40ms, 80ms, 160ms.

IAB-nodes determine whether to attempt random access based on cellBarred as UE which means that the following two cases only occur: 1) both UE and IAB-node are not allowed and 2) both UE and IAB-node are allowed.
In this document, we are discussing if it is not necessary to consider other cases: 3) UE is not allowed but IAB-node is allowed and 4) UE is allowed but IAB-node is not allowed.
2.	Discussion 
According to TR 38.874, an IAB-node can operate in Stand-Alone (SA) mode or in Non-Stand-Alone (NSA) mode. A UE connecting to an IAB-node may choose a different operation mode than the IAB-node. The UE may further connect to a different type of core network than the IAB-node it is connected to. In Figure 1, option A is that both UE and IAB-node operate in SA mode with NGC, option B is that UE operates in NSA mode with EPC while IAB-node operates in SA mode with NGC, and option C is that both UE and IAB-node operate in NSA mode with EPC.
For option B, UE must not perform a random access to an NR cell, while IAB-node can perform a random access to the NR cell. In other words, the above third case “UE is not allowed but IAB-node can be allowed” can happen.




Figure 1: Examples for SA mode with NGC and/or NSA mode with EPC


Observation 1: For option B that UE operates in NSA mode with EPC while IAB-node operates in SA mode with NGC, UE is not allowed but IAB-node can be allowed.

Lastly, we are checking if the above fourth case “UE is allowed but IAB-node is not allowed” exists in IAB networks. RAN2 decided to only support HBH ARQ in Rel-16. HBH ARQ based IAB networks may have to restrict hop count due to PDCP parameters, as shown in Table 8.2.3-1 of TR 38.874. 
Table 8.2.3-1: Observations for end-to-end and hop-by-hop ARQ
	Metric
	Hop-by-hop RLC ARQ
	End-to-end RLC ARQ

	Forwarding latency
	Potentially higher as packets have to pass through RLC-state machine on each hop.
	Potentially lower as packets do not go through the RLC state machine on intermediate IAB-nodes.

	Latency due to retransmission
	Independent of number of hops
	Increases with number of hops

	Capacity
	Packet loss requires retransmission only on one link. Avoids redundant retransmission of packets over links where the packet has already been successfully transmitted.
	Packet loss may imply retransmission on multiple links, including those where the packet was already successfully transmitted. 

	Hop count limitation due to RLC parameters
	Hop count is not affected by max window size.

	Hop count may be limited by the end-to-end RLC latency due to max window size.

	Hop count limitation due to PCDP parameters
	Hop count may be limited by increasing disorder of PDCP PDUs over sequential RLC ARQ hops. This may increase probability to exceed max PDCP window size.
	Hop count does not impact disorder of PDCP PDUs due to RLC ARQ. 



Therefore, some IAB-nodes must not accommodate other IAB-nodes as its child node in order to limit hop count.  In that case, the IAB-nodes would only allow UE’s access.

Observation 2: IAB-node’s access may not be allowed in order to limit hop count.

Based on these observations, we think that access barring for IAB-nodes should be designed in the light of all the cases: 1) both UE and IAB-node are not allowed, 2) both UE and IAB-node are allowed, 3) UE is not allowed but IAB-node is allowed and 4) UE is allowed but IAB-node is not allowed.
[bookmark: _GoBack]We think that the access barring for IAB-nodes can be supported using existing access barring mechanisms. For Case 3, existing indicator “cellReservedForOperatorUse” can be used so that IAB-nodes assigned to a specific access identity (e.g., 11 or 15) only attempt random access. For Case 4, IAB-nodes are able to receive some information on accessible cells, and determine whether to attempt access based on the information.

Proposal 1: Existing access barring mechanisms are applied to IAB-nodes.

3.	Proposal
In this document, we present our view on access barring for IAB-nodes. We have following proposal:
Proposal 1: Existing access barring mechanisms are applied to IAB-nodes.
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