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1	Introduction
In this document we discuss the remaining open issues on the capability restriction, including the additional issues listed in email discussion [2], Ch.2.6.
[bookmark: _Ref178064866]2	Discussion
2.1 Additional issues from email discussion
In this section we will discuss the open issues listed in [2], Ch.2.6:
Issue 1: Early capability restriction indication
· Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed.
This issue is discussed in our contribution R2-2312817 [4], and our considerations on the early capability restriction indication are reported there.


Issue 2: UAI handling for MUSIM
· Normally for the UAI, network can disregard the assistance information and configure the UE (as per TS 38.300). Is this behaviour applicable for UAI to inform temporary capability restrictions? i.e. For MUSIM temporary capability restrictions, can the network reconfigure the UE with the temporarily restricted capabilities until the restrictions are removed, after accepting restrictions? If it is allowed, can the UE consider procedure as successful and send ReconfigurationComplete to[and] inform the network about the restrictions again through the UAI? This could be a generic question on whether it is acceptable that the UE restricts the capabilities for the short interval that the UAI is send and reconfiguration according to restricted capabilities are received
As per the UAI framework, it is not mandatory for the network to follow the UE request included in the UAI message, that is, the network has the final decision on how to configure the UE.
Once the UE sends the UAI message, the UE has to wait for the reconfiguration from the network. The wait and prohibit timers have been introduced to indicate how long the UE waits for the reconfiguration from the network before taking proposed actions, e.g. re-send another UAI (proactive approach) or autonomously restrict the capabilities (reactive approach). For this reason, the UE shall not take any action until the reconfiguration message is received from the network, or any of the timers expire.
[bookmark: _Toc149893371]According to the normal UAI framework, once the UAI message including the capability restriction request is sent, the UE shall not take any action until the reconfiguration message is received from the network, or either the wait or prohibit timer expires.


Issue 3: Handling of RRC Configurations that partly accept the requested UAI for reactive approach.
· It was agreed that UE should stop the timer for the reactive approach when it receives configuration that does not exceed the requested capability. In some cases, to increase the capacity at NW-B UE may request to release multiple secondary-cells at NW-A.  If NW-A only release one of the secondary-cell, whether UE should accept and stop the timer. OR the UE is allowed to send another UAI to request release of another secondary cell is not clear. In our view, if the provided configuration allows the UE to maintain the RRC connection with minimum functionality the UE should not attempt for another reactive UAI. This needs to be clarified.
The issue can be extended to all the requested capability restriction, not only the cell release case.
If the network partially accepts the capability restriction request in UAI, and the UE receives a reconfiguration that exceeds the capabilities that UE indicated via UAI, the UE should not stop the wait timer (as already agreed in RAN2#123bis). The UE cannot not send another UAI (and restart the wait timer) to request releasing the remaining secondary cells, since it would delay the setup/resume of the RRC connection with NW-B.
[bookmark: _Toc149893372]For reactive case, if the network partly accepts the restricted capabilities requested by the UE, the wait timer is not stopped. The UE cannot send an additional UAI message while the wait timer is running.


Issue 4: Mismatch of UE and NW configuration for reactive approach.
· RAN2 agreement in last meeting says that : On timer expiry UE applies the requested configuration. But further issues related to mismatch of NW and UE configuration and any signalling required is not discussed. For example, if UE request for multiple secondary-cells to be released and NW send configuration to release only one secondary-cell and if this message is not received at UE due to radio conditions, on timer expiry UE and NW may have different configuration. To avoid this mismatch UE need to send another UAI indicating about the released resources.
In general, the mismatch issue may occur not only for the secondary cells release request, but for all the capabilities that the UE requests to restrict (e.g. maximum MIMO layers, maximum bandwidth, etc.), if the UE autonomously restricts its capabilities at wait timer expiry.
However, the main principle is that the network should follow what the UE requested in the UAI message and, additionally, the messages should not be lost. So, the UE and NW mismatch is expected to be very unlikely. So, it is preferrable not to introduce any additional solution for this case to limit the specification and implementation complexity.

[bookmark: _Toc149893373]No additional solution should be introduced to solve the mismatch between the UE and the network at wait timer expiry, to limit the standardization and implementation complexity.


Issue 5: Impacts to conditional configurations pending for execution due to capability restriction (reactive approach) and other mobility procedures that make use of stored configurations.
[bookmark: _Hlk149653140]The impacts of the capability restriction on the conditional configuration require a thorough investigation. Considering the limited amount of time remaining to complete the WI, it is recommended to consider this topic as a candidate for Rel-19 activity.
[bookmark: _Toc149893374]The impacts of the capability restriction on the conditional configuration are a candidate topic for Rel-19 MUSIM activity.


Issue 6: Restricted number of CCs
· For restricted capabilities, some companies mentioned “the number of CCs” can be supported, we have some sympathy on this. The number of CCs is simpler, if the UE finds that the total number of CCs is restricted, this can be reported instead of complicated proactive BC signalling.
This topic is discussed in our contribution R2-2312816 [5], and the considerations on the restriction of the number of CCs are reported there.


Issue 7: Wait timer configuration.
· [bookmark: _Hlk149653102]It was agreed that a wait timer for reactive UAI was introduced for reactive approach. However, it should be further discuss whether the “wait timer” should be mandatory configured by the NW if the NW configure the temporary capability restriction for the UE. There was similar discussion in Rel-17 MUSIM, the relevant wait timer is mandatory if UE release request function is configured.
When the UE sends the UAI message requesting the capability restriction, a timer is needed to indicate how long time the UE waits for the RRC configuration from the network before taking proper actions. For this reason, both the wait timer (reactive approach) and the prohibit timer (proactive approach) have to be mandatory configured by the network, when the network configures the temporary capability restriction for the UE.  
[bookmark: _Toc149893375]Both the wait timer and the prohibit timer have to be mandatory configured by the network, when the network configures the temporary capability restriction for the UE.
Note that in [3] the wait and prohibit timers are specified as the following:
MUSIM-CapabilityRestrictionConfig-r18 ::=     SEQUENCE {
     musim-candidateBandList-r18                  MUSIM-CandidateBandList-r18               OPTIONAL, -- Need M
    musim-WaitTimer-r18     ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, spare2, spare1},
    musim-ProhibitTimer-r18     ENUMERATED {ms0, ms10, ms20, ms40, ms60, ms80, spare2, spare1}
}

Both the timers are already specified as mandatory when the network configures the temporary capability restriction for the UE.
An aspect to discuss is the wait timer values list indicated in the Running CR [3]. The wait timer is used to give the possibility to the network to react to the UE indication of restricted capabilities and respond to UE. If the timer value is too short, there is higher probability that the timer expires before the UE receives the reconfiguration. This might cause a mismatch between the UE and NW configurations for reactive approach. In the Running CR the maximum value is 100ms. This value should be at least doubled (i.e. 200ms) to give the network enough time to reconfigure the UE.
[bookmark: _Toc149893376]RAN2 to discuss the values for the Wait timer. The maximum value should be at least 200ms.


Issue 8: Keep solution indication to SN.
· FFS MN indicates SN to use the keep solution, i.e.  to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps.

In RAN2#121 the following was agreed regarding the MN-SN coordination for the MUSIM gaps:
 Use inter-node messages to convey Rel-17 MUSIM gap configuration from MN to SN in NW A when UE is in NR-DC.
Based on this agreement, the SN receives the MUSIM gap configuration from the MN, in the CG-ConfigInfo inter-node message and, according to the RRC Running CR [3], the MUSIM gap configuration includes the MUSIM gap priority, as well. So, both the MN and SN have the same information in relation with the MUSIM gap priority.
If the “Keep solution” is used, the MN receives the indication from the UE. In this case, it is important that the SN receives such indication, as well, otherwise there might be a mismatch in the gaps handling between the MN and the SN: the MN might keep all the colliding MUSIM gaps (due to the “Keep solution”), while the SN might discard some of the MUSIM gaps, based on the received priority value. This is avoided if the Keep solution indication is transferred from the MN to the SN in the CG-ConfigInfo inter-node message.
[bookmark: _Toc149893377]The “Keep solution indication” should be transferred from the MN to the SN node in the CG-ConfigInfo inter-node message.


2.2 Applicability of reduced UE capabilities to both NW-A and NW-B
At RAN2#121bis-e the following has been agreed with respect of the temporary capability restrictions:
· 1: For Rel-18 MUSIM dual active operation, the maximum MIMO layer may be changed and the change can be indicated to the NW. FFS if this is only for NW A or also NW B.
· 3: For Rel-18 MUSIM dual active operation, the measurement gap requirement may be changed and the change can be indicated to the NW. FFS if this is only for NW A or also NW B.

As highlighted in the agreements above, one aspect still FFS is if the capability restriction is only indicated to NW-A or also to NW-B (both NR). If the restriction is indicated only to one network (e.g., NW-A), the other network (e.g., NW-B) is not aware of such restriction, so it could configure the MUSIM UE with full capabilities in that particular aspect. This will lead to a configuration issue since the UE cannot use full capabilities when connected to both the networks. For this reason, both the networks need to know if the UE capabilities are restricted.
[bookmark: _Toc142579646][bookmark: _Toc149893378]The mechanisms developed in this WI shall allow that UE indicates the capability restriction to both NW-A and NW-B. 

Conclusion
Based on the discussion in this document we propose the following:
Proposal 1	According to the normal UAI framework, once the UAI message including the capability restriction request is sent, the UE shall not take any action until the reconfiguration message is received from the network, or either the wait or prohibit timer expires.
Proposal 2	For reactive case, if the network partly accepts the restricted capabilities requested by the UE, the wait timer is not stopped. The UE cannot send an additional UAI message while the wait timer is running.
Proposal 3	No additional solution should be introduced to solve the mismatch between the UE and the network at wait timer expiry, to limit the standardization and implementation complexity.
Proposal 4	The impacts of the capability restriction on the conditional configuration are a candidate topic for Rel-19 MUSIM activity.
Proposal 5	Both the wait timer and the prohibit timer have to be mandatory configured by the network, when the network configures the temporary capability restriction for the UE.
Proposal 6	RAN2 to discuss the values for the Wait timer. The maximum value should be at least 200ms.
Proposal 7	The “Keep solution indication” should be transferred from the MN to the SN node in the CG-ConfigInfo inter-node message.
Proposal 8	The mechanisms developed in this WI shall allow that UE indicates the capability restriction to both NW-A and NW-B.
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