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1	Introduction
RAN2 agreed that the UE Assistance information signaling UAI can be used for the signalling of “temporary UE capability changes for dual-active MUSIM”.
In this document we discuss some aspects related on how early indication of restricted UE capabilities can be introduced in RRC signaling.
[bookmark: _Ref178064866]2	Discussion
2.1	General
In this document, we use the term Restricted (UE) capabilities to denote the sub-set of the full UE capabilities that a UE connected to two networks offers to one of these networks (e.g. restricted MIMO capabilities, restricted band capabilities). 
We assume that UEAssistanceInformation is used by UE to indicate its restricted UE capabilities to Nw when in RRC_CONNECTED, as agreed by RAN2.

2.2	RRC Connection Establishment
[bookmark: _Hlk149048134]In RAN2#123, the following has been agreed:
Use Msg5 for early indication of MUSIM capability restriction for UEs in IDLE

This means that a MUSIM UE, that is already connected to a first Nw would, when establishing connection with a second Nw, indicates to the second network that it has restricted UE capabilities, by using the RRCSetupComplete message.
In the following, we elaborate more on the procedure by which the network is made aware of the content of the restricted UE capabilities:
1. RRCSetupComplete message is extended to include one-bit indication to inform the second Nw that the UE capabilities are restricted.
2. At this stage, the Nw does not know which are the UE capabilities that are restricted, so the Nw configures the UE in a first RRCReconfiguration message with a limited configuration that the network expects that the UE is able support.
This limited configuration is used until the Nw receives UEAssistanceInformation that contains the restricted capabilities.
This limited configuration could e.g. be: 
a. Pcell only
b. One MIMO layer
c. No measurements 
3. After having received UEAssistanceInformation message from UE, the Nw can reconfigure the UE according to its specific restricted UE capabilities.

The use of a limited configuration has some negative effect e.g. on delaying the UE configuration with the actually reduced capabilities, however this could be acceptable for MUSIM UEs.
[bookmark: _Toc146115868][bookmark: _Toc149869743]After received the restricted capability indication in RRCSetupRequest, the Nw configures the UE using a limited configuration that is used until network sends  RRCReconfiguration based on the actual restricted UE capabilities in UEAssistanceInformation.

[bookmark: _Toc149638767]In 38.331 specification, this can be addressed by adding the following note at the end of the section “5.3.3.4 Reception of the RRCSetup by the UE”:
[bookmark: _Toc149638768][bookmark: _Hlk149868636]NOTE 1: 	Upon reception of musim-CapabilityRestrictionIndication in RRCSetupComplete, it is up to network implementation to configure the UE with a limited configuration that is used until network sends  RRCReconfiguration based on the actual restricted UE capabilities in UEAssistanceInformation.

[bookmark: _Toc149869744]Add a note in TS 38.331 as above, to cover the limited configuration used after RRC establishment until UAI indicated the restricted capabilities.

2.3	RRC Connection Resume
In RAN2#123bis, the following working assumption has been taken for the resume procedure:
Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed.

In RAN2#123bis meeting, several companies expressed a preference for another method by which the network could be aware of the content of the restricted UE capabilities: the UE is allowed to abandon the RRC connection and trigger establishment of new RRC connection (RRCSetupRequest). Instead of resuming the connection, the UE requests a new RRC connection (and the early capability restriction can be indicated in Msg5 as described in Section 2.2). No further changes are needed to the RRC resume procedure (less specification impact). On the other hand, this will result in some additional delay. 
However this would only occur if the UE capabilities becomes restricted while the UE is in RRC_Inactive state. For instance, if the UE was using full capabilities in NW-A when suspended and, while in RRC_Inactive state, the UE sets up a connection to NW-B, when resuming the UE will use restricted capabilities and will indicate that by triggering establishment of new RRC connection (instead of resuming it).
The same may occur if the UE is suspended when using restricted capabilities, and the set of capabilities (as memorized by the Nw) are modified while in RRC_Inactive. In this case the UE may trigger the establishment of new RRC connection, instead of resuming it.
In all other cases, the resume procedure is triggered.
The Table below summarizes the different possibilities:
	UE capabilities status when suspended
	UE capabilities status when resumed
	Procedure

	Full
	Full
	Resume connection

	Full
	Restricted
	Setup connection

	Restricted
	Restricted (same restriction)
	Resume connection

	Restricted
	Restricted (different restriction)
	Setup connection

	Restricted
	Full
	Resume connection*


* The connection is resumed with restricted capabilities, and the UE can indicate full capabilities using the UAI message.

This procedure introduces some delay since the UE will setup the connection, instead of resuming. Anyway, this is done only when the UE capabilities are restricted while the UE is in RRC_Inactive state, so it seems acceptable.
[bookmark: _Toc149869745]The UE can trigger the establishment of new RRC connection, instead of resuming it, to indicate to the network that the UE capabilities are restricted.

If both the methods to indicate early capability restriction when resuming (i.e. one-bit indication in RRCResumeComplete and triggering of connection setup, instead of resume) are agreed, it is preferable that the network could configure the UE on which method to use, so that both the network and the UE are aligned on the procedure.
The network can configure how the UE should behave at connection resume, when the UE is released to RRC_INACTIVE. The RRCRelease (with suspend indication) message can include the configuration of which early capability restriction method to use.
[bookmark: _Toc149869746]The network configures which early capability restriction method the UE should use when the UE is released to RRC_INACTIVE (i.e., in the RRCRelease message)
[bookmark: _Hlk149048624]
If the early indication bit in RRCResumeComplete is agreed, the Nw should use limited configuration until the UEAssistanceInformantion message to avoid any possible capability mismatches between the UE and the network (as described in Section 2.2).
The following note can be included in TS 38.331 at the end of the section “5.3.13.4	Reception of the RRCResume”:
NOTE 3: 	Upon reception of musim-CapabilityRestrictionIndication in RRCResumeComplete, it is up to network implementation to configure the UE with a limited configuration that is used until network sends  RRCReconfiguration based on the actual restricted UE capabilities in UEAssistanceInformation.

[bookmark: _Toc149869747][bookmark: _Toc149869471]Add a note in TS 38.331 as above, to cover the limited configuration used after RRC resume until UAI indicated the restricted capabilities.
Conclusion
Based on the discussion in this document we propose the following:
Proposal 1	After received the restricted capability indication in RRCSetupRequest, the Nw configures the UE using a limited configuration that is used until network sends  RRCReconfiguration based on the actual restricted UE capabilities in UEAssistanceInformation.
Proposal 2	Add a note in TS 38.331 as above, to cover the limited configuration used after RRC establishment until UAI indicated the restricted capabilities .
Proposal 3	The UE can trigger the establishment of new RRC connection, instead of resuming it, to indicate to the network that the UE capabilities are restricted.
Proposal 4	The network configures which early capability restriction method the UE should use when the UE is released to RRC_INACTIVE (i.e., in the RRCRelease message)
Proposal 5	Add a note in TS 38.331 as above, to cover the limited configuration used after RRC establishment until UAI indicated the restricted capabilities .
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