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Introduction
RAN Plenary have agreed the updated WID on RACS_RAN (RP-191088) including in its scope; both NR and E-UTRA. 

The following is stated in the WID: 
The work is expected to proceed as follows:
-	Specify the mechanism to optimize the UE Radio Capability signaling using UE capability identity (in coordination with SA2); [RAN2, RAN3];
-	Signalling enhancements to be specified for both E-UTRA and NR;
-	After initial discussion of UE capability identify, whether simple delta signalling for the UE capability identity is specified will be concluded as part of the work;
-	RAN2 to specify the mechanism for the segmentation of UE Radio Capability signaling at RRC (for cases when the UE capability size exceeds the maximum PDCP SDU size).
The work encompasses both 5GS and EPS.  Work will be done in collaboration with SA WGs for the related system architectural aspects and CT WGs for the CN interfaces.
In this contribution, we address how the feature should be introduced in stage 2 specifications

[bookmark: _Ref178064866]Discussion
Current development in standardization points towards that both RRC segmentation (Segmentation of UECapabilityInformation) messages as well as use of Capability ID will be standardized in Release 16. 
Thus, we think it makes sense to introduce both these features also in stage 2 description in E-UTRAN. 

[bookmark: _Toc16434972][bookmark: _Toc16437877][bookmark: _Toc16494181][bookmark: _Toc16671147][bookmark: _Toc16717205]Introduce both RRC Segmentation and Capability ID in E-UTRAN Stage 2. 

Capability ID
For Capability ID, the RAN description should preferably refer to TS 23.401 [1] for details and repetitions should be avoided. Also, we do expect that any interaction aspect (signaling between MME and E-UTRAN) for which a stage-2 description is justified will be taken care by RAN3 once they address the RACS feature 

[bookmark: _Toc16434973][bookmark: _Toc16437878][bookmark: _Toc16494182][bookmark: _Toc16671148][bookmark: _Toc16717206]Describe Capability ID on a high level in RAN stage 2 and refer to TS 23.401 for details. 

[bookmark: _Toc16434969][bookmark: _Toc16437873][bookmark: _Toc16494171][bookmark: _Toc16671151][bookmark: _Toc16717198]Stage 2 aspects related to E-UTRAN - MME signaling would be taken care of by RAN 3 at a later stage.

RRC Segmentation
From an earlier agreement in RAN2, RRC Segmentation should be introduced in a generic way. In RAN2-105bis, the following agreements were reached for NR:

Agreements
1	The segmentation mechanism should be defined in ASN.1 in a generic manner so that it could in principle be applied in future to any uplink and downlink RRC message.
2	RAN2 will decides explicitly which RRC messages may be segmented. 
2a	Within this WI, segmentation of UE capability information message will be specified. 
3	A transmitter (UE or NW) may only use segmentation if it knows that the receiver (NR or UE) comprehends it.
3a	The network indicates in the UECapabilityEnquiry message whether the UE may apply RRC segmentation to its UECapabilityInformation
4	The transmitting entity (UE or NW) uses segmentation only if the unsegmented message exceeds the size limit of PDCP

We propose to introduce RRC Segmentation in a generic way also for E-UTRAN and thus, to introduce it in stage 2 description in this way too. 

[bookmark: _Toc16434974][bookmark: _Toc16437879][bookmark: _Toc16494183][bookmark: _Toc16671149][bookmark: _Toc16717207]Introduce RRC Segmentation in a generic way in stage 2 specification.

Details of segmentation would be apparent from stage 3 specifications. 
Based on the above discussion, we propose RAN2 to agree on the text proposal below for inclusion in TS 36.300

[bookmark: _Toc16434975][bookmark: _Toc16437880][bookmark: _Toc16494184][bookmark: _Toc16671150][bookmark: _Toc16717208]Agree on below text proposal for inclusion in TS 36.300 to introduce the Capability Signaling Optimization Feature.

[bookmark: _Ref189046994]Text Proposal
FIRST CHANGE

7.x        RRC Segmentation
If the RRC messages becomes larger than the size limit of a single PDCP PDU, RRC segmentation may be used for such messages. Segmentation enables split of a single RRC message into several segments, transmission of such segments and, once all segments are received, decoding of the aggregate of the segments on the receiver side.

7.x.1	Uplink RRC Segmentation

Segmentation is possible for uplink RRC message UECapabilityInformation. If RRC messages become larger than maximum allowed size by PDCP (see TS 36.323 [15]), the UE segments the RRC message. Each segment is then carried by a new RRC message type (ulDedicatedMessageSegment).


NEXT CHANGE
[bookmark: _Toc12642874]18	UE capabilities
RRC signalling carries AS capabilities and NAS signalling carries NAS capabilities. The UE capability information is stored in the MME. In the uplink, except of NB-IoT no capability information is sent early in e.g. RRCConnectionRequest message. For NB-IoT, early indications for multi-tone support (IOT bit) and multi-carrier support (IOT bit) are sent in RRCConnectionRequest-NB message. In the downlink, enquiry procedure of the UE capability is supported.


Figure 18-1: Initial UE Capability Handling
The MME stores the UE Radio Capability uploaded in the UE CAPABILITY INFO INDICATION message.
The possible RAT-Types are: EUTRAN, UTRAN, GERAN-PS, GERAN-CS, CDMA2000-1XRTT. The GERAN capability is divided into separate parts. MS Classmark 2 and Classmark 3 are used for CS domain (in both AS and NAS) and MS Radio Access Capability is used for PS domain. The main part of CDMA2000 capabilities is not handled by the eNB or the MME, but is exchanged via tunnelling (see 10.3.2). The small part of CDMA2000 capabilities (for CDMA2000-1XRTT) is needed for the eNB to be able to build messages for the target CDMA2000 RNC (see 10.3.2).
The eNB may acquire the UE capabilities after a Handover completion. The UE capabilities are then uploaded to the MME.
Usually during handover preparation, the source RAN node transfers both the UE source RAT capabilities and the target RAT capabilities to the target RAN node, in order to minimize interruptions and to follow the principles in clause 10.2.2. The source RAN is not mandated to acquire other RAT capabilities (i.e. other than the source and target RAT capabilities) in order to start a handover preparation. This is described in clause 19.2.2.5.6. However, there are exceptions to this principle:
-	For handover from GERAN to EUTRAN, due to limitations in GERAN radio interface signalling, source RAT (GERAN) never provides the EUTRA capabilities to the target RAN node.
-	At handover from UTRAN to EUTRAN, it is optional to forward the UTRAN capabilities to the target RAN.
The UTRAN capabilities, i.e. the INTER RAT HANDOVER INFO, include START-CS, START-PS and "predefined configurations", which are "dynamic" IEs. In order to avoid the START values desynchronisation and the key replaying issue, the eNB always enquiry the UE UTRAN capabilities at transition from RRC_IDLE to RRC_CONNECTED and before Handover to UTRAN. The eNB does not upload the UE UTRAN capabilities to the MME.
Due to limitations in radio interface signalling, transfer of EUTRA capabilities is not supported in GERAN.
For a NB-IoT UE that supports S1-U data transfer or User Plane CIoT EPS optimizations, as defined in TS 24.301 [20], the procedure in Figure 18-1 is applicable except that RAT-Types and handover are not supported.
If a request to retrieve the UE Radio Capability is included in the DOWNLINK NAS TRANSPORT message, the eNB may request the UE Radio Capability from the UE and provide it to the MME in the UE CAPABILITY INFO INDICATION message. The detailed procedure is defined in TS 36.413 [25].
For a UE that supports Control Plane CIoT EPS optimization, as defined in TS 24.301 [20], the MME may initiate Connection Establishment Indication procedure to provide UE Radio Capability to the eNB after receiving INITIAL UE MESSAGE message. If the UE Radio Capability is not included in the procedure, this may trigger the eNB to request the UE Radio Capability from the UE and to provide it to the MME in the UE CAPABILITY INFO INDICATION message. The detailed procedure is defined in TS 36.413 [25].
In NB-IoT, for a UE that supports Control Plane CIoT EPS optimizations, as defined in TS 24.301 [20], the eNB, based on configuration, may retrieve the UE Radio capability from the MME upon reception of RRC Connection Request as defined in TS 23.401 [17], clauses 5.3.4B.2 and 5.3.4B.3.

If supported, the UE can also report capability information via NAS to the MME using a (UE Radio) Capability ID (see TS 23.401 [17]). The Capability ID can sometimes replace the need for the UE to send explicit capability information to eNB.

If the UECapabilityInformation message is larger than what is possible to send in a single RRC message, it can be segmented into several RRC segments. (see subclause 7.x.1).  

End of CHANGES

Conclusion
In section 2 we made the following observations:
Observation 1	Stage 2 aspects related to E-UTRAN - MME signaling would be taken care of by RAN 3 at a later stage.

Based on the discussion in section 2 we propose the following:
Proposal 1	Introduce both RRC Segmentation and Capability ID in E-UTRAN Stage 2.
Proposal 2	Describe Capability ID on a high level in RAN stage 2 and refer to TS 23.401 for details.
Proposal 3	Introduce RRC Segmentation in a generic way in stage 2 specification.
Proposal 4	Agree on below text proposal for inclusion in TS 36.300 to introduce the Capability Signaling Optimization Feature.
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