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1   Introduction
In SA2#118 meeting, a CR to TS23.401 has been agreed to support Inter-UE QoS for NB-IoT Control Plane Optimisation[1]. In SA2#118bis meeting, a CR with some corrections for this topic was agreed [2] and a corresponding LS [3] was sent to RAN2 and RAN3. In this contribution, we analyses the potential RAN3 impacts of this topic.
2   Discussion
2.1 Inter-UE QoS for CP solution
In TR 23.730[4], the key issue about Inter UE QoS for NB-IoT Control Plane Optimisation is described as follows:

	5.6
Key Issue 6 - Inter UE QoS for NB-IoT Control Plane Optimisation

5.6.1
Description

With the Control Plane CIoT EPS optimisation, the eNB currently has no way to differentiate between subscribers. This is currently the case even after data has been sent in the RRC Connection Setup Complete message as there is no QoS information transfer to the eNB for the Control Plane CIoT EPS optimisation.

However, the eNB may wish (or the operator need) to prioritise the eNB's resources between multiple requests from different subscribers for the resources needed by "messages 4 and 5" of the RRC connection establishment, and subsequently for later data packets.
Whether or not the eNB needs a full QoS profile to support data transfer after "message 5" is for further study.


This issue addresses the Inter UE QoS problem for CP solution, SA2 has discussed several times and a corresponding CR about the support for Inter-UE QoS for NB-IoT CP solution was approved[1] and a correction CR [2]was also agreed. In sec 4.7.x and sec 5.3.4B.2 of TS 23.401, it is written that 
	4.7.x
Inter-UE QoS for NB-IoT UEs using Control Plane CIoT EPS Optimisation

To allow the E-UTRAN to prioritise resource allocation between different NB-IoT UEs when some of the UEs are using the Control Plane CIoT EPS optimisation, the eNB may request, based on configuration, the MME to supply the eNB with the negotiated QoS profile for any UE that is using the Control Plane CIoT EPS optimisation.

The QoS profile sent to the eNB by the MME consists of the E-RAB Level QoS Parameter in the E-RAB to be Setup List IE and, in case of UE supporting user plane data transfer, the UE Aggregate Maximum Bit Rate (e.g. as carried by the S1-AP INITIAL CONTEXT SETUP REQUEST message), (see TS 36.413 [36]). 

In order to reduce signalling load on the MME, the eNB may be configured to request the QoS profile from the MME by using the UE’s S-TMSI as identifier, e.g., when the eNB’s NB-IoT load exceeds certain threshold(s) or when the eNB needs to cache the QoS profile.

If the UE has more than one EPS bearer active, the MME sends QoS profile for only one EPS bearer to the eNB. In this case the MME uses local configuration (e.g., considering table 6.1.7 in TS 23.203 [6], the MME chooses the non-GBR EPS bearer with the QCI corresponding to the highest Priority Level) to determine which EPS bearer’s QoS to send to the eNB. If the MME has no EPS bearers active for the UE, then this fact is indicated to the eNB.

The eNB can use the QoS profile to assist with resource prioritisation decisions between different NB-IoT UEs (irrespective of whether the UE/eNB is using the Control Plane CIoT EPS optimisation, or, the User Plane CIoT EPS optimisation)


As shown in section 5.3.4B.2 Mobile Originated Data Transport in Control Plane CIoT EPS optimisation with P-GW connectivity, before initial UE message, a new procedure is introduced as the retrieve UE context:

[image: image1.emf] 

UE   eNodeB   MME   S - GW   P - GW  

2. S1 - AP Initial UE Message  (NAS Data PDU with EBI)  

0.  UE is ECM  Idle  

4.  Modify Bearer Request  

5.  Modify Bearer Request  

6.  Modify Bearer Response  

7.  Modify Bearer Response  

8.  Uplink data  

3.  Check Integrity and  decrypts data  

  1.  RRC Connection establishment  (NAS    DATA PDU with EBI)    

10.  Data encryption   and Integrity  protection  

1 1. Downlink S1 - AP msg.  

12 . RRC DL Message (NAS data PDU with  EBI)  

13. No further  activity detected  

14 . S1 release procedure (see clause 5.3.5)  

9.  Downlink data  

1 1 . S1 - AP UE context release  command  

8.  Uplink   data  

9.  Downlink data  

1b. Retrieve UE context    


Figure 5.3.4B.2-1: MO Data transport in NAS PDU
	1b.
In the NB-IoT case, the eNB, based on configuration, may retrieve the EPS negotiated QoS profile from the MME, if not previously retrieved. The MME Code within the S-TMSI in the RRCConnectionRequest message is used to identify the MME. The eNB may apply prioritisation between requests from different UEs before triggering step 2 and throughout the RRC connection. The eNB may retrieve additional parameters (e.g., UE Radio Capabilities – see TS 36.413 [36]).


As agreed in SA2, the QoS profile needs to be sent to the eNB by the MME consisting of the E-RAB Level QoS Parameter in the E-RAB to be Setup List IE and the UE Aggregate Maximum Bit Rate. 

Since the Retrieve UE Context procedure has also been in the TS 36.423, to avoid the confusion, the new procedure in S1AP is named as “Retrieve UE Information” as shown in the following.
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Fig.1 Retrieve UE Information procedure
In case he MME is not able to identify the UE context by means of the S-TMSI contained in the Retrieve UE Information Request message, it will respond the eNB with a failure indication in Retrieve UE Information Failure message.
Proposal 1: Introduce “Retrieve UE Information Request”, “Retrieve UE Information Response” and “Retrieve UE Information Failure” messages to support Inter-UE QoS Retrieval.
2.2 UE capability retrieval 
Besides the agreed CR in SA2#118bis meeting, an LS [3] was also sent to RAN2 and RAN3 by SA2:

	1. Overall Description:
Within the scope of the CIoT_Ext work item, SA2 agreed to introduce additional steps in the Data Transport in Control Plane CIoT EPS optimisation procedure to allow the eNB to retrieve the UE context from the MME and apply different inter-UE QoS levels (see step 1b/5b of subclause 5.3.4B.2/3 in TS 23.401).

In SA2#118bis, SA2 agreed to extend such steps so that they may include additional information (e.g., UE Radio Capabilities – see attached S2-170512).



Seen from the LS, SA2 agreed that the retrieve UE context procedure may include UE Radio Capabilities. From RAN 1 and RAN 2 point of view, there are also some supports for this.
In RAN1#87 meeting, it is agreed that [5]
· There is a new NB-IoT UE category with max UL and max DL TBS of 2536 bits

· The support of 2 HARQ by UE is an optional capability, signalling is left to RAN2
Generally the eNB receives the UE category and capability after reception of MSG5. It is too late for eNB to schedule MSG5 in which NAS PDU is included. 
In RAN2# 96 meeting, the low power class UE is further discussed, and it is agreed that [6]
· The UE capability need to be available in the eNB before sending MSG4. FFS if to retrieve from the network or provide in MSG3
From the agreements and the above analysis, it is necessary for eNB to know the UE information (i.e. low power class capability, UE category with large TBS, and 2 HARQ capability) before sending Msg4 for CP solution. Considering the limitation of Msg3 size and signalling overhead in air interface, providing the UE capabilities in Msg3 is not preferred. Meanwhile, SA2 has agreed to extend the new S1AP procedure to include the additional information (UE Radio Capabilities) [2], it is straight forward to include it in the Retrieve UE Information procedure as an optional IE.
Proposal 2: Introduce the UE capability in the Retrieve UE Information procedure as an optional IE.
The corresponding CR is provided in [7] and [8].
3   Proposals
In the contribution, we analyses the potential topics with RAN3 impacts, and get the proposals as follows:
Proposal 1: Introduce “Retrieve UE Information Request”, “Retrieve UE Information Response” and “Retrieve UE Information Failure” messages for Inter-UE QoS Retrieval.
Proposal 2: Introduce the UE capability in the Retrieve UE Information procedure as an optional IE.
To support proposal1 and proposal2, it is also proposed to agree the CR [7] and [8].
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