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1 Introduction

In RAN2#105 meeting, the ‘delta signalling’ issue has not been decided:

 =>
Respond to SA2 that RAN2 understand that all the impacts of 'delta signalling' (i.e. some additional capability information alongside the capability ID) would be within the RAN2 specifications and therefore it should be RAN2 decision to conclude on support of this feature. RAN2 has not yet concluded whether to support or not of this feature.

And in RAN2#105Bis meeting, the ‘delta signalling’ issue has not been discussed.
In this contribution, we address the use cases related to the ‘delta signalling’ issue.

2 Discussion
When the UE needs to change its capability, the UE should go to idle mode if it is in CM-CONNECTED mode, and redo the Registration procedure with the Registration type set to Mobility Registration Update indicating "UE Radio Capability Update".
When the g/eNB needs to update certain UE’s capability, the UE needs to be transferred or maintained in RRC-CONNECTED state, the g/eNB can then utilize the UE capability transfer procedure to update the UE capabilities with the different filters or the different RAT indicators in the UECapabilityEnquiry message.
Both of the above procedures require many signalling processing, and also may resulting in large capability message transferred in the UU interface carrying very similar information, sometimes “even a 1 bit change”.[2]
So, when discussing the new UE capability Identity solution, the ‘delta signalling’ solution has been raised to accommodate the above issue (solution 6.6, 6.9 and 6.11 in TR23.743).

On the other side, the change or the updating of UE capability may not be a frequent issue. Different user cases may have different frequency. And the ‘delta signalling’ design could be very complex or very simple. [1][3][4][5]
Proposal 1: RAN2 to discuss the use cases for UE capability changes and the advantage and disadvantage of applying the ‘delta signalling’ approach.
UE initialed user cases:
Overheating: This is a temporarily capability downgrading procedure, which provides many different schemes to avoid overheating or interference, like limiting the number of CCs, the maximum of Band Width and the maximum of MIMO layers. The advantage of the ‘delta signalling’ solution is not clear compared to the current signalling design. The disadvantage is that this might need to delete some items in the Band Combination List, or Feature Set List, or Feature Set per CC List, which is quite complex compared to the current signalling design.
IDC: This is a similar procedure with Overheating. When the interference is on the frequency domain, the frequency limit might can be done by deleting some Band Combination in the Band Combination List. But this solution will also limit the frequency that has no interference in the same band. Considering the TDM solution has no UE capability ‘delta signalling’ solution. The IDC might not be a proper user case for the UE capability ‘delta signalling’ solution.
Software Updating [1]: Most of current UE can update its modem software, turning off or on some special capabilities, like MIMO/CA. But this is more like a Manufacturer-specific UE Capability ID database updating operation. The database in the UCMF and the UE can be updated separately. The advantage of the ‘delta signalling’ solution is that the same UE Capability ID can be kept for one special type of UE. The disadvantage is that the UE Capability ID together with its delta part must be transmitted simultaneously, otherwise it might cause confusion.
RAT on/off [1] [3]: The UE Capabilities for each RAT have some inter-rat items. Turning off/on one RAT may require the capabilities of other RATs also get changed. Especially for the UE-MRDC-Capability, when NR or E-UTRA is off, it must be turned off together. The advantage of indicating RATs on/off is simple signalling. The disadvantage is many detailed capabilities resetting required for other RATs.
FR2 on/off [1] [3]: This is similar with RAT on/off. Although most FR2 capabilities is in UE-NR-Capability, but there are also many FR2 related capabilities located in UE-MRDC-Capability and UE-EUTRA-Capability. And similar advantage and disadvantage of RAT on/off.
NW initialled user cases:
UE Capability Filter Change: In section 8 of TR23.743, there is a statement that “- if a UE capability ID is assigned by a PLMN when a UE radio capability filter in RRC is used, then the UE capability ID is related to the Radio Capability Filter that was used”. So when the filter changed, the UE Capability ID should also get changed. But even if the filter associated with the UE Capability ID can be changed, the ‘delta signalling’ solution might not work very well as there are 11 types of sub-filter for E-UTRA and 5 types of sub-filter for NR.
Registered in NR and roaming to LTE: For a UE has no Manufacturer-specific UE Capability ID or the Manufacturer-specific UE Capability ID cannot be recognize by the network, when the UE first registered in NR, NR-RAN can only gather at most NR, E-UTRA and MR-DC capability containers. When this UE reselects or handovers to LTE, E-URAT-RAN can gather much more RAT’s capability containers, like UTRA, GERAN-CS, GERAN-PS and CDMA2000-1XRTT. According current signalling design, the addition of 2/3G container will require the NW to request and retain the 4/5G container again even if the filter is the same. So for this case, there is some benefits for a simple ‘delta signalling’ solution.
Proposal 2: RAN2 to make a decision on which UE capability change user cases should be addressed by delta signalling solution.
3 Conclusion

Proposal 1: RAN2 to discuss the use cases for UE capability changes and the advantage and disadvantage of applying the ‘delta signalling’ approach.
Proposal 2: RAN2 to make a decision on which UE capability change user cases should be addressed by delta signalling solution.
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