Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN2 Meeting #99
 R2-1707703 
Berlin, Germany, 21th – 25th August 2017
revision of R2-1706340
Agenda Item:
10.4.1.7
Source:
OPPO
Title:
Discussion on access control in NR
Document for:
Discussion, Decision
1 Introduction

From RAN2#98 at Spokane, it was agreed that
Agreements

1
RAN2 aims that the 5G AC mechanism for a UE in RRC_IDLE is applicable to a UE in RRC_INACTIVE. 

FFS if any aspects may not be applicable or may need to be changed for RRC_INACTIVE relative to RRC_IDLE (to be addressed by both CT1 and RAN2).

2
RAN2 aims to define the 5G AC mechanism for a UE in RRC_CONNECTED. Details FFS

3
UE NAS provides the access category information to UE RRC at least for RRC_IDLE 

FFS for RRC_INACTIVE

4
Connection Request will include some information to enable the gNB to decide whether to reject the connection request

FFS whether the information that is included is e.g. provided by NAS, derived from the AC, etc 

FFS for RRC_INACTIVE
In this contribution, we discuss further details of access control in NR.
2 Discussion
2.1 Access control in LTE

Although there are multiple tools in LTE to deal with the congestion, e.g., relying on scheduling, backoff timer for random access, or even RRC connection release, if limited to mechanism like ACB/EAB/SSAC/ACDC, the access control scheme in LTE is limited to RRC_IDLE UEs.

As standardized in TS 36.331 [1],

5.3.3.2
Initiation

The UE initiates the procedure when upper layers request establishment or resume of an RRC connection while the UE is in RRC_IDLE.
<Text has been removed>
Observation 1 Access control mechanism in LTE is limited to RRC_IDLE state.

In detail, for RRC_IDLE UEs, the designed mechanism varies from each other in terms of the impacted layers.

· ACB/EAB: It is the AS layer to make the decision, the input includes access class and call type (which comes from NAS layer);

· SSAC: It is the IMS layer to make the decision, and the barring information for MMTel-voice and MMTel-video are provided by AS layer;

· ACDC: It is the AS layer to make the decision, and the input like ACDC category is provided by operating system (Android or iOS).

Therefore, the current access control mechanism in LTE actually requires different layers to provide input or output, and this result into complexity and backwards / forwards compatibility problem.

Observation 2 Different LTE access control mechanisms require different layers to provide input and output.

With all these different mechanisms, LTE merges them using a specific operating order, i.e., according to TS 36.331 [1], 
	1>
if upper layers indicate that the RRC connection is subject to EAB (see TS 24.301 [35]):

<Text has been removed>

1>
if upper layers indicate that the RRC connection is subject to ACDC (see TS 24.301 [35]), SystemInformationBlockType2 contains BarringPerACDC-CategoryList, and acdc-HPLMNonly indicates that ACDC is applicable for the UE:

<Text has been removed>

1>
else if the UE is establishing the RRC connection for mobile terminating calls:

<Text has been removed>

1>
else if the UE is establishing the RRC connection for emergency calls:

<Text has been removed>

1>
else if the UE is establishing the RRC connection for mobile originating calls:

<Text has been removed>

1>
else if the UE is establishing the RRC connection for mobile originating signalling:

<Text has been removed>

1>
else if the UE is establishing the RRC connection for mobile originating CS fallback:

<Text has been removed>

1>
else if the UE is establishing the RRC connection for mobile originating MMTEL voice, mobile originating MMTEL video, mobile originating SMSoIP or mobile originating SMS:

<Text has been removed>


I.e., the order for the check is from EAB to ACDC to ACB to SSAC. In this way, LTE merge the different access control mechanism together and result into a single output.

Observation 3 LTE access control mechanisms are performed based on a pre-defined order.
2.2 Access control in NR

In NR, the applicable scenario for AC is further extended.
2.2.1 Extension to RRC_CONNECTED

AC mechanism in IDLE state is more like control plane mechanism which controls UE initiating RRC signalling in order to avoid or mitigate network control plane congestion. NAS will indicate UE access category to RRC layer in IDLE state for AC check. 

For RRC_CONENCTED state, when UL data arrives, two cases can be considered according the bearer or configuration in RRC_CONENCTED state.

Case 1: The bearer or the flow of the UL data is already established 

When UL data arrives and if the bearer or the flow of the UL data is already established the UL data will be forwarded directly to user plane in AS layer. NAS will not be involved in this case and will not provide any access category information to AS layer. The congestion control in this case is user plane control, and the AC mechanism can be apart from the mechanism in IDLE mode. One possible mechanism for this case is to adopt bearer/flow based AC barring, in which network sets different AC parameters for different priority bearer or flow, and UE checks the AC parameters of the corresponding bearer or flow that the UL data to be transmitted belongs to.

Proposal 1 Bearer/flow based congestion control can be taken into account for RRC_CONNECTED state. Details can be FFS.

Case 2: A new PDU session is established/modified or other NAS message occurs in connected state

When UE intends to establish a new PDU session or modify the current PDU session or initiate other NAS message, a NAS message will generated. For this case, it is assumed that NAS layer can provide the access category information to the RRC layer so that the AC barring mechanism in IDLE state can be applied.

Proposal 2 AC barring mechanism in IDLE state can be applied to RRC_CONENCTED state when NAS message generated to be transmitted.
2.2.2 Extension to RRC_INACTIVE

Whether AC barring mechanism in RRC-IDLE can be applied to RRC_INACTIVE state depends on the AS-NAS model design for INACTIVE state.

Model 1: NAS is unaware of RRC_INACTIVE state.

For this model, NAS is unaware of RRC_INACTIVE state, and then when UL data arrives, the AC handling should follow the congestion control way in RRC_CONENCTED state because NAS may not provide the access category information to RRC layer if the bearer or flow is already established and the AC mechanism in RRC_IDLE state is inapplicable.

Model 2: NAS is aware of RRC_INACTIVE state

This model is more like the suspend state in LTE, when UE has data to be transmitted in suspend state, NAS will be involved and provide some resume information, e.g. resume cause, to RRC layer. With this model, it is assumed that NAS layer will be notified when UL data arrives and can provide the access category to RRC layer. With this model assumption, the AC mechanism in RRC_IDLE state can be applicable to RRC_INACTIVE state.

Observation 4 Whether the AC mechanism in IDLE state can be applied to RRC_INACTIVE state depends on the AS-NAS model design.
Proposal 3 It is proposed to consider the AC mechanism in RRC_INACTIVE state after completing the AS-NAS model design.
2.2.3 Extension to RRC-only procedures

The RRC-only procedure is for the procedure where the access attempt is only to acquire RRC configuration, where no data delivery or NAS state transition is included. The examples are as follows:
1) To acquire on-demand system information: According to the latest agreement from RAN2#98, for RRC_IDLE / RRC_INACTIVE, the MSG1/MSG3 can be used to request on-demand SI. During this procedure, there might be no state transition at all.
Agreements for On demand request for broadcast delivery

1
On demand SI request will maximise commonality with the RACH procedure

2
Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 

FFS Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3
2) To acquire RRC configuration for PC5: Although D2D is not to be addressed in phase I of NR design, to maximize forwards compatibility, this case can be considered together with 1) above. If 1) is seen as the procedure to acquire RRC configuration for cellular access, 2) here is the procedure to acquire RRC configuration for D2D access, i.e., according to TS 36.331 [1]
5.3.3.1a
Conditions for establishing RRC Connection for sidelink communication/ discovery/ V2X sidelink communication
For sidelink communication an RRC connection is initiated only in the following case:
<Text has been removed>
In LTE, service request is invoked to request resources for PC5 interface, i.e., the RRC-only procedure is transferred to a NAS procedure. However, considering RRC configuration from network may be only used for network scheduled resource selection for D2D communication, where no packet delivery via the PDN connection is needed, the NAS procedure is not needed and thus redundant at least for some cases [2].
The UE shall invoke the service request procedure when:

a)
the UE in EMM-IDLE mode receives a paging request with CN domain indicator set to "PS" from the network;

<Text has been removed>
l)
the UE in EMM-IDLE mode has to request resources for ProSe direct discovery or Prose direct communication (see 3GPP TS 36.331 [22]); or
m)
the UE, in EMM-CONNECTED mode and has a NAS signalling connection only, is using EPS services with control plane CIoT EPS optimization and has pending user data to be sent via user plane radio bearers; or
n)
the UE in EMM-IDLE mode has to request resources for V2X communication over PC5 (see 3GPP TS 23.285 [47]).
Observation 5 There are RRC-only procedures where NAS state transition is not needed.

For this type of RRC-only procedure, considering that AS layer is the initiator and operator, it is straightforward that to rely on AS layer itself to decide on the parameter for access control and generate the final decision, e.g., whether the access attempt is allowed or not.
Proposal 4 For the RRC-only procedure，rely on AS layer only to perform access control.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Access control mechanism in LTE is limited to RRC_IDLE state.
Observation 2
Different LTE access control mechanisms require different layers to provide input and output.
Observation 3
LTE access control mechanisms are performed based on a pre-defined order.
Observation 4
Whether the AC mechanism in IDLE state can be applied to RRC_INACTIVE state depends on the AS-NAS model design.
Observation 5
There are RRC-only procedures where NAS state transition is not needed.


Based on the observations, we propose:
Proposal 1
Bearer/flow based congestion control can be taken into account for RRC_CONNECTED state. Details can be FFS.
Proposal 2
AC barring mechanism in IDLE state can be applied to RRC_CONENCTED state when NAS message generated to be transmitted.
Proposal 3
It is proposed to consider the AC mechanism in RRC_INACTIVE state after completing the AS-NAS model design.
Proposal 4
For the RRC-only procedure，rely on AS layer only to perform access control.
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