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Introduction

The MUSIM work item specifies 5GS and EPS support for Multi-USIM UEs for delivery of Mobile Terminated (MT) services, enabling paging reception and performing coordinated leaving.
A Multi-USIM UE is a UE with multiple USIMs, capable of maintaining a separate registration state with a PLMN for each USIM at least over 3GPP access and supporting one or more of the MUSIM features described further below.
The stage-1, stage-2 and security studies are documented in TR 22.834 [1], TR 23.761 [2] and TR 33.873 [3], respectively. The service requirements are specified in TS 22.101 [4], TS 22.261 [5] and TS 22.278 [6]. The stage-2 aspects for 5GS are specified in TS 23.501 [7] and TS 23.502 [8]. The stage-2 aspects for EPS are specified in TS 23.401 [9] and TS 23.272 [10]. IMS-related aspects are specified in TS 23.228 [11]. NAS protocol aspects are specified in TS 24.501 [12] and TS 24.301 [13] for 5GS and EPS, respectively. A new MUSIM-specific rejection cause is specified in TS 29.518 [14] and TS 29.274 [15] for 5GS and EPS, respectively. MUSIM-specific AT commands are specified in TS 27.007 [16].
The RAN-related aspects of MUSIM are covered by a related RAN work item (RP-213679 [17]). 
Description

The following features were specified as part of the MUSIM work item:
-
Connection Release, allowing the Multi-USIM UE to request the network to release the UE from RRC-CONNECTED state in 3GPP access for a USIM due to activity on another USIM in 3GPP access.
-
Paging Cause Indication for Voice Service, allowing the network to indicate to the Multi-USIM UE when it is being paged for voice.
-
Reject Paging Request, allowing the Multi-USIM UE to indicate to the network that the UE does not accept the paging and requests to return to CM-IDLE state after sending this response.
-
Paging Restriction, allowing the Multi-USIM UE to request the network to not be paged for any MT service, or to be paged only for voice, or for traffic arriving on selected PDU Session / PDN Connection, or for a combination thereof.
-
Paging Timing Collision Control, allowing the Multi-USIM UE to request an IMSI Offset (EPS) or a new 5G-GUTI (5GS) that is used for determination of paging occasions.

The Multi-USIM UE and the 5GC/EPC exchange their MUSIM capabilities as part of the Registration procedure (5GS), or the Attach and Tracking Area Update procedures (EPS).

The following 3GPP system entities are impacted by MUSIM:

-
UE.
-
MME / AMF.
-
RAN / NG-RAN.
-
SGW-C / SMF (new rejection cause).

The following procedures in TS 23.502 [8] and TS 23.401 [9] are impacted by MUSIM:

-
Service Request (for Reject Paging, Connection Release, Paging Restrictions).
-
Registration / Attach / Tracking Area Update (for MUSIM capability exchange, Paging Timing Collision Control).
-
Registration / Tracking Area Update (for Connection Release, Paging Restrictions).
-
N2 Paging / S1 Paging (for Paging Cause Indication for Voice Service).
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