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1	Introduction
RAN2 agreed that the UE Assistance information signalling UAI can be used for the signaling of “temporary UE capability changes for dual-active MUSIM”.
In this document we discuss alternatives on how early indication of restricted UE capabilities can be introduced in RRC signalling.
We also discuss usage of the prohibit timer in UAI procedure.
[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
A MUSIM UE that is already connected to a first Nw would, when establishing connection with a second Nw, need to indicate its restricted UE capabilities to the second network. In the following, we elaborate on some mechanisms by which the network is made aware of the content of the restricted UE capabilities.
1. RRCSetupComplete message is extended to inform nw of the content of the Reduced UE capabilities.
a. The same information fields on Restricted UE capabilities as in UEAssistanceInformation are introduced also in RRCSetupComplete.
2. Default restricted UE capabilities are used until UE sends UEAssistanceInformation to Nw.
a. A new one-bit indication is introduced in RRCSetupComplete message, to inform Nw that UE should configure the UE while respecting a default (specified) restricted UE capabilities. 
b. The configuration based on the default (specified) restricted UE capabilities could e.g. be 
i. Pcell only
ii. One MIMO layer
iii. No measurements
c. After having received UEAssistanceInformation message from UE, network can reconfigure the UE according to its specific reduced UE capabilities.
d. There is possibly some negative effect on e.g. delaying possibility to establish CA/DC, but this should  be acceptable for MUSIM UE.
We have no major preference on mechanism. So we leave to RAN2 to discuss and progress.
[bookmark: _Toc142638423]Based on the evaluation in this document, RAN2 to discuss and agree on mechanism for early indication of reduced UE capability at RRC Connection establishment.
2.3	RRC Connection Resume
The RRCResume message is sent by UE to resume the suspended RRC connection (RRC_INACTIVE -> RRC_CONNECTED). Nw sends RRCResume to configure the UE and UE enters RRC_CONNECTED. However, Nw now assumes can use full UE capabilities, unless Nw, by some other means, knows UE can offer only restricted UE capabilities. In the following, we elaborate on some mechanisms by which the network could be aware of the content of the restricted UE capabilities.
1. The RRCResumeRequest message is extended to carry the Restricted UE capabilities.
a. This imposes some problems, since the maximum size of the message is fixed, and there is only one spare bit left. To extend the message to carry additional information, a new message with larger size (including a new logical channel) needs to be defined. RAN2 have done this in the past, but this has also some drawbacks (e.g. reduced coverage).
2. The Nw has acquired the content of the Restricted UE capabilities from UE before UE was released to RRC_INACTIVE (i.e., while the UE was still in RRC_CONNECTED). 
a. Nw can receive the content of the Restricted UE capabilities e.g. in UEAssistanceInformation or UEInformationResponse before the UE is released to RRC_INACTIVE. When UE later is resumed from RRC_INACTIVE to RRC_CONNECTED, by the stored information, Nw can ensure it does not exceed the Restricted UE capabilities, and there is no need to convey information on restricted UE capabilities in the RRCResume procedure.
b. New resumeCauses in RRCResumeRequest message can be used by UE to indicate to Nw whether full or restricted UE capabilities are valid (without resuming the connection) next time connection is resumed (with legacy resume cause). 
3. In response to RRCResumeRequest, the network triggers establishment of new RRC Connection by sending RRCSetup to UE
a. By this, UE fallbacks to the RRC connection establishment procedure (and the early indication methods as described for RRC connection establishment apply). No further changes are needed to the RRC resume (less specification impact). Fallback to RRC connection establishment is already supported for RRC Resume. On the other hand, this will result in some additional delay. 
b. A one-bit indication should be added to the RRCSetup message, to indicate to UE that the RRC Setup is sent in response to the resume with restricted UE capabilities.
4. The UE abandons the RRC connection and triggers establishment of new RRC Connection (RRCRequest)
a. Instead of resuming the connection, the UE requests a new RRC Connection.(and the early indication methods as described for RRC connection establishment apply). No further changes are needed to the RRC resume (less specification impact). On the other hand, this will result in some additional delay. 

From the mechanism listed above, we realize the transition from RRC_INACTIVE to RRC_CONNECTED have some challenges. 
Method 1 above is probably technically the best solution but have some major specification and implementation impacts. Method 3 is probably the most robust.
[bookmark: _Toc142638424]Based on the evaluation in this document, RAN2 to discuss and agree on mechanism for early indication of reduced UE capability at RRC Connection resume.

2.3 Usage of the prohibit timer
At the RAN2#121 meeting the following agreement was reached:
· A4: RAN2 to discuss whether prohibit timer is needed for the signaling of temporary UE capability restrictions This can wait until after progress is made on the signaling framework.

The prohibit timer is part of the UEAssistanceInformation framework, so it should be introduced for the capability restriction purpose, as well. However, in this specific case, its main scope would not be to prohibit frequent UAI signalling, but rather to allow the network to react to the UE indication of restricted capabilities and respond to UE (i.e.,by reconfiguring it with restricted capabilities).
As described in section 2.1, the UE asks for capability restriction to NW-1; NW-1 reconfigures the UE (e.g. SCell/SCG is released) and (after the reconfiguration by NW-1) the UE connects to NW-2. If the timer expires and the UE is not reconfigured with restricted capabilities, the UE can take some actions, e.g., either leave NW-1 (using Rel-17 MUSIM leaving solution), or not respond to the Paging message in NW-2. NW-1 need to react “fast” on the UE indication on restricted capabilities, since the UE is going to establish the connection with NW-2. However, UE should wait for response from NW-1, until the expiration of the timer.
[bookmark: _Toc142638425]A prohibit timer is needed to allow the network to react to the UE indication of restricted capabilities and reconfigure to UE. At timer expiration, the UE can e.g., either request to leave NW-1 (using Rel-17 MUSIM leave indication), or not respond to the Paging message in NW-2.

Conclusion
Based on the discussion in this document we propose the following:
Proposal 1	Based on the evaluation in this document, RAN2 to discuss and agree on mechanism for early indication of reduced UE capability at RRC Connection establishment.
Proposal 2	Based on the evaluation in this document, RAN2 to discuss and agree on mechanism for early indication of reduced UE capability at RRC Connection resume.
Proposal 3	A prohibit timer is needed to allow the network to react to the UE indication of restricted capabilities and reconfigure to UE. At timer expiration, the UE can e.g., either request to leave NW-1 (using Rel-17 MUSIM leave indication), or not respond to the Paging message in NW-2.
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