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This paper discusses if there is necessity of sufficient justification support RRC_INACTIVE for IAB nodes (IAB MTs) in R16.  
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It is currently an open issue whether to support RRC_INACTIVE for IAB nodes. 

a) Is there sufficient benefit/justification to support RRC_INACTIVE for IAB nodes?
First, we review if supporting a RRC_INACTIVE state by IAB MTs is essential to achieve the claimed benefit of supporting the state
For normal UEs, RRC_INACTIVE state is useful for reducing RRC/CN signalling required for RRC state transition between RRC_IDLE and RRC_CONNECTED and also for reducing signalling required for mobility management. In addition, RRC_INACTIVE state offers the potential of UE energy saving gain, especially when traffic intensity for the UE is very low. 
We, however, doubt if the same gain can be achieved by supporting RRC_INACTIVE for R16 IAB nodes. We observe that: 
· If it is expected that IAB nodes do not move within R16 IAB networks, which is the R16 assumption for IAB networks, it will suffice to configure an IAB MT with a minimal set of RRM measurements. For example, a minimal or no inter-frequency measurements can be configured for IAB MTs. Under such minimal RRC measurement configurations, the amount of RRC signalling to be achieved by RRC_INACTIVE will be small in the first place. 
· If it is expected that IAB nodes do not move within R16 IAB networks, the amount of incurred CN/inter-node signalling due to IAB node mobility is marginal, and hence there is nothing/marginal to be saved by supporting RRC_INACTIVE in the first place. 
Observation 1: In immobile/static IAB networks, the expected gain to achieve via RRC_INACTIVE is small. 
We also note that RRC_INECTIVE is not the only mechanism to save signalling and power. If power saving of IAB nodes needs to pursued in IAB networks, power saving and fast cell activation mechanism being introduced in R16 for connected mode can be applied to R16 IAB MTs as well.
Observation 2: There are alternative standardized mechanisms to achieve the same gain presumably claimed by supporting RRC_INACTIVE.

How to treat connected UEs when an IAB node goes RRC_INACTIVE?
If an IAB node is directed to RRC_INACTIVE, it is not clear at all how DU side of the IAB node, after going INACTIVE, should behave. In addition, it is not clear how the UE already connected to the IAB node should be best treated when the IAB node is going RRC_INACTIVE. For instance, we should discuss if the IAB node in inactive state is allowed to send necessary system information and reference signal to capture idle/inactive UEs in the cell offered by the IAB node in inactive state. Even preliminary discussion rarely happened in RAN2 past meetings. 
If we really want to address this issue, we should couple the discussion across WGs by involving RAN2 and RAN3, and possibly SA2. Definitely there is no sufficient time available to fully discuss this in RAN2 as well as other WGs within R16 time-frame. 
Observation 3: The proper mapping between IAB MT’s RRC states and IAB DU’s operations within the same IAB node requires intensive discussions that may need to involve several WGs.  
How to ensure network stability during non-local change of topology/RRC states
Whenever an intermediate IAB node is supposed to go RRC_INACTIVE from RRC_CONNECTED, each of those IAB nodes in the lower sub-topology needs to adapt its topology or change its RRC state accordingly. That is, in multi-hop IAB networks, a change of RRC state within a single IAB node is not restricted to a local impact but leads to far wider/deeper changes of topology/RRC states of several IAB nodes throughout the IAB networks, possibly necessitating cascaded adaptation of topology/RRC states. Ensuring network stability during such non-local change of topology/RRC states over various nodes would be challenging within the current R16 IAB framework, because no mobility concept has been seriously considered in IAB networks 


Figure 1. Exemplary IAB network topology 
For example, in Fig.1, if IAB_u is going to a RRC_INACTIVE state, each one-hop child of IAB_u, IAB_w and IAB_x should be re-located to a new parent if they want to keep IAB services, or they should go out of RRC_CONNECTED and terminate IAB service. The state change of IAB_u may further impact IAB_y, because one leg of the IAB_y has been connected to IAB_w that is currently subject to changes of topology/states.  

Observation 4: Topological impact of supporting RRC_INACTIVE for an intermediate IAB node is not trivial, which hence should be carefully investigated with sufficient analysis. 

Given the analysis and corresponding observations above, we conclude that the support of RRC_INACTIVE for R16 IAB networks is not essential. Furthermore, it is our view that the details to support RRC_INACTIVE for IAB nodes should be thoroughly discussed, and this discussion should take place in Rel-17 time frame
Proposal 1 : RRC_INACTIVE is not supported by IAB MTs in Rel-16 
 

Conclusion 
This paper discusses if there is necessity of sufficient justification support RRC_INACTIVE for IAB nodes (IAB MTs) in R16, and gives the following observations.  
Observation 1: In immobile/static IAB networks, the expected gain to achieve via RRC_INACTIVE is small. 
Observation 2: There are alternative standardized mechanisms to achieve the same gain presumably claimed by supporting RRC_INACTIVE.
Observation 3: The proper mapping between IAB MT’s RRC states and IAB DU’s operations within the same IAB node requires intensive discussions that may need to involve several WGs.  
Observation 4: Topological impact of supporting RRC_INACTIVE for an intermediate IAB node is not trivial, which hence should be carefully investigated with sufficient analysis. 
Given these observations, we propose:
Proposal 1 : RRC_INACTIVE is not supported by IAB MTs in Rel-16. 


image1.emf
IAB 

u

Donor 

IAB 

w

...

IAB 

y

IAB 

v

IAB 

x

IAB 

z


Microsoft_Visio____1.vsdx
IAB 
u
Donor
IAB 
w
...
IAB 
y
IAB 
v
IAB 
x
IAB 
z



