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1. Introduction
Traditionally the establishment cause provided by UE is used by RAN (E-Node B) and Mobility Management core network node (MME) for two reasons :

1. Efficient admission control. 
2. Some implementations use to decide the priority between already established signaling connection. (For example decision of which signaling connection to release during congestion situation etc).
Etablishment cause is provided by UE-NAS to UE-AS in legacy RAT. This discussion paper intends to bring up a discussion to determine the ownership of UE-NAS(CT1) or UE-AS(RAN2) to calculate the right resume cause when UE performs resume procedure in INACTIVE state due to pending uplink data. 
2. Establishment cause in EPS.
In case of legacy RAT when rrc establishment is initiated UE-NAS control plane(NAS-C) provides establishment cause to UE-AS. UE-AS sets this establishment cause in RRC messages and send to eNode B which is further propogated to MME. This is achievable because access to eNode B is always initiated by NAS-C plane whenever there is data or signaling is pending in IDLE mode as shown in below diagram:

Following 5 establishment causes are possible when UE initiates Service request procedure due to pending uplink data in IDLE mode depending on type of service or Device:
1. MO data
2. Delay tolerant
3. Emergency call
4. MO exception data
5. High priority access AC 11 – 15
Observation 1: The establishment cause NAS determines is not only mo-data but it can be any of 5 values as listed above to send uplink MO Data in IDLE mode. 

3. Discussion on resume cause calculation for RRC_INACTIVE state handling.


[image: image1]
In the context of INACTIVE state. The data packet will directly flow to UE-AS from upper layers and UE-AS will initiate the resume procedure(as see in above diagram). NAS control plane will be informed only after resume procedure is successfully executed. Thus the question is based on what logic UE-AS will determine the resume cause ? From RAN2 agreed CR’s of Light connection(Similar feature as INACTIVE state) it is observed that UE-AS will set the RRC resume cause to “mo-data” when the resume procedure is exectued for uplink pending data.  
But after some more analysis we believe this may not be the best approach for NR-INACTIVE state because the resume cause can be possibly any of the 5 values(similar to establishment cause of 4G or more as per new requirements of NR) as listed in a previous section. Otherwise all types of devices and services will end up having a same priority(as resume cause is same i.e. “mo-data”) for admission control at E-Node B.
Observation 2:

If same resume cause(example mo-data) is used by UE-AS all types of services and devices will get equal prioritiy for admission control at enode B. 

Also the logic to determine the establishment cause was very dynamic at UE-NAS in 4G and similar thing can be expected in NR too .i.e. for example it is not fixed when compared to initial access rather it can change when UE tries to access again(due to resume procedure) in CONNECTED mode.Examples below(For Dual priority devices):
IDLE to Connected mode establishment cause: Delay tolerant where as Resume cause : mo-data.

1. UE set establishment cause as “Delay tolerant” and gets into Connected Mode by establishing RRC connection. 
2. UE establishes normal priority PDN in connected mode.

3. After some time UE is moved to INACTIVE state.
4. When UE resumes expected resume cause is “mo-data”.  
IDLE to Connected mode est. cause: mo-data where as Resume cause : delay tolerant.

1. UE set establishment cause as “mo-data ” and gets into Connected Mode by establishing RRC connection. 
2. UE releases normal priority PDN in connected mode.
3. Only delay tolerant PDN’s are ACTIVE. After some time UE is moved to INACTIVE state.
4. When UE resumes expected resume cause is “delay tolerant”.  

Observation 3: 

The resume cause information is not a static information it can change dynamically depending on NAS logic i.e. there is a dependency on NAS logic for calculating the right resume cause values.

4. Current 5G Work status related to establishment cause: 

Establishment cause is already introduced by SA2 in SA2 specs. Further following work is under progress:

1. List of establishment cause values to be used in 5G. 

2. Establishment cause will be derived from Access category or will be independent.

Irrespective of what conclusions are made for above we believe the issue discussed in current paper can be independently concluded. 
 5.Conclusion and Way forward
From above 3 observations it would be preferrable if UE-NAS provide the resume cause to UE-AS, UE-AS uses the received resume cause each time while initiating the resume procedure. While being in connected mode if UE-NAS logic determines  the change in resume cause then UE-NAS shall again update the UE-AS and UE-AS uses the updated resume cause there after. 
We propose the CT1 group to discuss this issue and if analysis in the paper is agreeable then source company volunteer to initiate discussion with RAN2 through an LS. 
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