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The discussion on the SI of RACS – aiming to provide an optimized handling of the UE capability information  - took mainly place in SA2 on solutions not necessarily considering the practical usage to be developed by the operators.
From the discussions in SA2 Deutsche Telekom concludes the following issues with the practical implementation and use of the RACS solutions by operators.
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Status of SA RACS conclusion:
It has been agreed that there are two types of capability ID as below in SA2 TR [1]:

-	Manufacturer-specific: The UE Capability ID may be assigned by the UE manufacturer in which case it is accompanied with the UE manufacturer information (e.g.TAC field in the PEI). In this case, the UE Capability ID uniquely identifies a set of UE Radio Capabilities for this manufacturer, and together with this UE manufacturer information uniquely identify this set of UE Radio Capabilities in any PLMN;
-	PLMN-specific: If a manufacturer-assigned UE Capability ID is not used by the UE or the serving network, or not recognised by the serving network, the serving core network may allocate a UE Capability ID.. In this case, the UE Capability ID is applicable to the serving PLMN and uniquely identifies this set of UE Radio Capabilities in this PLMN;
Based on these agreements we have already 2 options of UE Capability ID assignment – one being manufacturer based, the other PLMN-specific. This fragments already the solution space and minimize the chances that either solution is widely adopted by the industry. 
What is common for both solutions are databases which need to be filled with unique sets of UE capabilities which correspond to a unique set of UE capabilities. To our knowledge also no decisions have been made with regards to who owns, populates and maintains such required databases efficiently … ?
It is also clear that a particular mobile phone of a particular vendor (manufacturer) will be used worldwide in dozens of different configurations: they are different between different operators, between different souring entities (operator branded/sold vs. open market devices) and also different between different configuration requests inside of a single operator and different versions of the same type of terminal in open market space also exist. 
In other words: Brand X Phone Y does exist in dozens of configurations using the same HW - worldwide.
Observation 1: 	Up to now it is not clear how many databases are needed for the proposed RACS solutions, nor who owns, populates and maintains such the required databases efficiently … ?
Further, it seems to us, that a “filtering” approach has been established in recent RAN2 discussions, which to our understand should help to minimize the information amount of UE capabilities in certain scenarios (e.g. in parts of the network, on particular interfaces, …), where the UE Capability ID and the corresponding database entry might have a lack of information and “real UE capability information” must be retrieved from the UE instead.
Observation 2: 	A complex “filtering approach” has been discussed in the light of RACS discussions in RAN2, it shows that the concern of not using the UE capability ID (for whatever reason).
Further, especially at this meeting, the compression and segmentation of the UE capability information found some attraction in submitted documents. We conclude out of this, that the approach of using databases as proposed to be based on manufacturer ID or PLMN-specific ID are not really believed in and alternatives to solve the solutions of too big UE capability messages should be put on the table.
Observation 3: 	Deutsche Telekom also believes that compression or segmentation approaches are needed to handle the ever increasing size of the UE capabilities, unless a ID based approach is defined and widely implemented in networks which is cost efficient, simple and consistent ! 

We should take one step back and consider what we are aiming for and what is already available in terms of tools and procedures which solve the issue of too big UE capabilities in a simple and consistent way:
As has been discussed earlier in SA2 [2, 3, 4, 5, 6] and also in RAN2 the simplest consistent way of describing UE capability information exists already in a clearly defined set of UE capabilities using the ASN.1 representation defined in TS 36.331 for LTE and TS 38.331 for NR. 
Besides the already defined set of information there is zero efforts in defining the UE capabilities consistently ! 
Also, a contribution to this RAN2 meeting points this out (again) [7]: 
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All these advantages have been presented already earlier as part of the RACS study to SA2 and are captured in the RACS as Solution 3 [1].
We urge RAN2 to seriously discuss the benefits of use of a HASH based representation of the ASN.1 coded UE Capabilities (based on TS 36.331/TS 38.331 ASN.1 definitions) over the other proposed solutions which require a complex handling of the assignment of a particular ID to the actual UE capabilities. We note that concerns have been raised both in SA2 and RAN2 on the potential collision of a HASH based calculation but we consider it being significantly low if a long enough hash operation (e.g. SHA-128 or SHA-256) is used or the hash over the ASN.1 representation of the actual UE Capabilities is complemented by a Manufacturer ID (e.g. TAC), a PLMN based ID (e.g. the MCC/MNC of the UICC) or an early capability filter indication (as proposed in [8] by Ericsson to this SA2 and RAN2 meetings).

Proposal: 	Deutsche Telekom propose to consider the operational and management complexity implied by the Manufacturer specific ID and the PLMN specific ID handling and re-consider the use of a HASH based representations of the UE Capabilities potentially completed with further information to minimize the already low risk of potential collisions 

Conclusion
This document made the following proposal considering the implies operational and management complexity with the two RACS approaches currently discussed as outcome of the RACS study in SA2:
[bookmark: _GoBack]Proposal: Deutsche Telekom propose to consider the operational and management complexity implied by the Manufacturer specific ID and the PLMN specific ID handling and re-consider the use of a HASH based representations of the UE Capabilities, potentially complemented with further information to minimize the already low risk of potential collisions 

Finally, it should be noted that an efficient solution will only be implemented by operators if CAPEX and OPEX cost will be neglectable for the implementation and operation of any solution – otherwise the operators will simply fall back on the segmentation approach which solves the issue of too big messages, bit fails to provide the benefits of an efficient operation, especially over the air interface
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RAN2 has identified at least the following advantages with such capability D

« No administration would be needed with the HASH-based capabilty ID. There would be no need for
pre-provisioning of any ID's

« No need for pre-allocation in UE’s. UE's don't need to remember any capabilty ID.

« Would work well without coordinated filters.

«  Easily verifiable,

«  Minimal database management, quick and easy to re-build mapping tables




