SA WG2 Temporary Document

Page 4

SA WG2 Meeting #135
S2-1909466
October 14 - 18, 2019, Split, Kr
(revision of S2-19xxxxx)
Source:
Sony
Title:
Solution: Busy Indication as a paging response 
Document for:
Approval

Agenda Item:
8.4
Work Item / Release:
FS_MUSIM
Abstract of the contribution: Propose a solution when paging a UE on one USIM while connected to another USIM and allow the UE to send an indication that it is currently busy as a response to the page.
Background
The objective for the MuSIM study is to investigate whether system enabler can be specified to ensure better operation for a UE with two or more USIMs. 
-  A mechanism for delivering paging destined to USIM A while the UE is actively communicating with USIM B. 

-
A mechanism allowing for suspension (or release) and resumption of an ongoing connection in the 3GPP system associated with USIM A, so that the UE can temporarily leave to the 3GPP system associated with USIM B, and then return to the 3GPP system in a network-controlled manner. The study shall determine how the network handles MT data or MT control-plane activity occurrence on a suspended connection.
The text above uses the wording suspension (or release) and resumption, however there are significant signalling overhead when using these existing methods of leaving the 3GPP system and returning. Our understanding of the intent is to find a mechanism that is suitable for UE temporarily leaving the 3GPP system and quickly return e.g. to monitor paging.
Example:

A device is actively communicating using USIM B and needs to monitor paging on USIM A every 1.28s or 2.56s. Using the Suspend/Resume for USIM B to perform the page monitoring is not efficient, since every time resuming the communication on USIM B will require a Random Access procedure.

Observation 1: Perform Suspend/resume including RACH every time a UE needs to monitor paging for other USIM is not efficient and increases the signalling load and the level of contention in RACH.  

A more efficient method to temporally leave a network is needed. It would be good if the UE could request a time period, similar to a measurement gap used in RAN to make measurements, when the UE can pause connected mode activities for one USIM to be able to perform idle mode activities for another USIM e.g. periodic page monitoring or dynamic registration request due to mobility. Some examples of connected mode activities are e.g. to monitor PDCCH for DL resource scheduling (DCI), receive scheduled DL data on PDSCH, and perform measurements. Failing to perform these tasks creates waste of radio resources. Note that failing to perform Idle mode task for the other USIM also impacts network resources for the other USIM e.g. unnecessary paging escalation and network unaware of UE leaving the registered area.  
Observation 2: To not waste network resources a method to pause the communication for one USIM is needed. Such method should be developed at radio level, e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements, to make it as efficient as possible, with no involvement of the core network.
Proposal 1: Write a LS to RAN1 and RAN2 asking them to consider the current limitations and ask whether it would be feasible to specify a pausing mechanism on radio level. The timing of this LS might be after December???
Related to discussion on a new method for a device to request absence time from 3GPP connection for USIM B in order to perform page monitoring for USIM A. Most of the time the UE is not paged (no record in the page message) and can directly go back to active connection for the other USIM. However, when the UE is paged on USIM A, the UE needs to respond to the page. Furthermore, when a registration due to mobility is needed for USIM A, then also a longer absence time is needed to perform page monitoring.
Observation 3: The absence time for one USIM may differ depending of what activity is needed for the other USIM.

Proposal 2: Ask RAN1 and RAN2 to consider the new absence time mechanism to support various cases with different absence time length. 
In the KI addressing the possibility to provide Network assistance information to the UE along with the paging message to USIM A e.g. Voice call, NAS DL signalling and non-delay critical DL data. Based on implementation, the UE can decide whether it is critical to enter CM_CONNECTED mode or it can wait until later. If the UE does not respond to the page the network will start to escalate the page in a larger and larger area and consuming paging resources.
Observation 4: If a UE does not respond to a page, the network will waste paging resources. It would be beneficial if the UE responds to a page, even if it does not see it necessary to enter CM-CONNECTED. In such case, it would be good if a UE responds to the page indicating that it is “Busy”, indicating that the UE cannot enter CM-CONNECTED right now.
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Figure1: Copy from TS 36.331, RRCConnectionRequest message
Proposal 3: Add a new cause value “Busy” in either RRC message or NAS Service Request message as UE response to a page. This will allow the network to stop paging the UE and the paging escalation
Proposal

We propose to add a solution to the TR even if most of this solution is in the RAN domain.
* * * Start of change (all new text) * * * 

6.X
Solution #X: Busy indication as a paging response. 
6.X.1
Introduction

Assuming that, multi-USIM devices can suspend and resume a 3GPP connection in an efficient way in order to temporarily leave the 3GPP system, then the device can monitor paging on other USIM(s) and respond to the page. Responding to the page is important for the network even if the full connection is not setup, since it would allow the network to save paging resources as a result of not escalating the page across a larger area. This solution relates the both KI A
 and KI B
, and proposes a solution allowing the UE to send a busy indication to the network as a response to a page.
6.X.2
Functional Description


This solution addresses KI A and assumes that solutions for KI B will be selected. The following principles are used:
· When the UE A is in RRC_CONNECTED it can request a periodic absence time in RAN serving the UE A. The absence time requested coincides to when UE B (which is in RRC-IDLE) monitors paging occasions. During the absence time UE A is still in RRC-CONNECTED, but does not need to e.g. monitor the control channel to detect whether downlink data is scheduled for delivery.

NOTE 1: It is possible that UE A uses agreed RAN2 Rel-16 method requesting to release the RRC connection and enter RRC-INATIVE.
Editor's note: It up to RAN1 and RAN2 to consider whether a more efficient method for a UE to pause an existing RRC connection e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements is feasible in rel-17. 
· If UE B identity is not part of the paging message, UE B can go back to sleep.

· If the UE B identity is part of the paging message, the UE B also reads the Network Assistance Information according to selected solution for KI B. Based on the Network Assistance Information, the MuSIM device can decide whether UE B will setup the communication for a service or the UE A’s communication is more important. 
· If, at this moment, it is not possible to setup the communication for UE B service, UE B instead sends a message to the network that it is currently busy, e.g. a new cause value “busy” in the Service Request. The RAN node forwards the busy response to the AMF using a N2 message.

NOTE 2: It is possible to either send the busy indication in an RRC message or a NAS message.

Editor's note: It up to RAN2 to consider whether the busy indication can be sent as a RRC connection cause value.
· When the AMF receives the cause value “busy”, it can stop paging the UE B and the corresponding paging escalation.
6.X.3
Procedures


The procedure below uses the rel-16 suspend/resume features. RAN A is serving UE A, and UE B is camping on RAN B.
It should be noted that RAN could make the procedure more efficient if UE A could pause the RRC-connection in a periodic manner for page monitoring. Further enhancements could be to allow UE B to send a busy indicator as a response to the page without entering RRC-Connected state. This would be by sending the response as an EDT with AS RAI equal to single UL packet.
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Figure 2: Procedure for the UE to send a busy indication as a paging response.
0. A multi-USIM device with two USIM has the following states; UE A (USIM A) is in connected mode and UE B (USIM B) is in idle mode

1. UE A requests RAN A to release the RRC connection and enter RRC-Inactive in order to let UE B to monitor the next page occasion.

Editor's note: It up to RAN1 and RAN2 to consider whether a more efficient method is feasible for a UE to pause an existing RRC connection e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements.
2. RAN responds to UE A with RRC release with RRC-Inactive configuration.

3. The AMF serving the UE B sends a paging request message to RAN B
4. RAN B page the UE B
4a. UE B receives the page i.e. decodes the paging message and the associated Network Assistance Information. The device evaluates which connection is more important using the Network Assistance Information and other policies. The device decides that the UE A connection is more important.
5. UE B performs a RACH and sends a Service Request towards the AMF with the new cause value “busy” which indicates that the UE has received the paging message but are not able to enter the CM-CONNECTED right now. 
Editor's note: It up to RAN2 and RAN3 to consider whether the busy indication can be sent as an RRC connection request cause value in msg3 and reject the RRC connection request in msg4 with an ACK that the busy indication was received. Then the UE B could directly return to idle without entering RRC-Connected state. 
6. RAN B forwards the Service Request message to the AMF
7. The AMF, based on the cause value “busy” in the Service Request, stops paging the UE B, and sends a Release message to RAN B which releases UE B to RRC Idle.

8. The UE A resumes the connection

Editor's note: It up to RAN1 and RAN2 to consider whether a more efficient method is feasible for a UE to resume a paused RRC connection e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements.
6.X.4
Impacts on existing entities and interfaces


UE:

- 
Support sending a busy indication.
AMF:

· Support receiving a busy indication as a response to the N2 paging request message sent to RAN. 

NOTE: The response could either be in the Service Request cause value or in the N2 message, depending on potential RAN enhancements
RAN:

· None, if the Release/Suspend/Resume methods are reused for pausing the connection for UE A and if the busy indication is sent as NAS service request cause value.

· Optionally: If RAN decides to enhance the operation, then possible enhancement may be developed:

· UE requested RRC Connection pausing method similar to measurement gap
· New Busy indication in RRC message, used for busy indication in msg3 in RA procedure.
· New busy indication in the N2 message sent to the AMF
SMF:

· none
UPF:

- 
none
6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

* * * End of changes * * * 
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