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1	Introduction
[bookmark: _GoBack]RAN2 discovered that the UE-NR/MRDC-Capabilities (and also the RRCReconfiguration) will easily exceed the current PDCP limit of 9000 byte. 
At RAN2-105 it was agreed that "any follow on WI should specify the  RRC level segmentation with hard split".
This document describes how RRC messages could be segmented within RRC using a similar mechanism as used for CMAS. 
The document also discusses how to restrict the applicability of the RRC segmentation to selected IEs and how to capture restrictions on the allowed size of the entire message. 
[bookmark: _Ref178064866]2	Discussion
2.1	ASN.1 structure for RRC segmentation
RAN2 introduced a segmentation mechanism already in the context of CMAS and ETWS. In NR, SIB7 (ETWS secondary) and SIB8 (CMAS) both define a set of fields to realize segmentation:
    warningMessageSegmentType           ENUMERATED {notLastSegment, lastSegment},
    warningMessageSegmentNumber         INTEGER (0..63),
    warningMessageSegment               OCTET STRING,

We think that the CMAS mechanism should be re-used for other message types. But to avoid repeating the ASN.1 structure and the actual product implementation of the segmentation mechanism for each message, RAN2 should introduce a generic mechanism. We suggest introducing the RRCSegment as a parameterized type similarly to the SetupRelease structure. The type definition should include both, the type of the IE being segmented and the maximum number of segments for this IE: 
RRCSegment { ElementTypeParam, INTEGER:maxNrofSegments } ::=     SEQUENCE {
    segmentNumber                           INTEGER(1..maxNrofSegments),
    isLastSegment                           BOOLEAN,
    segment                                 OCTET STRING
}

	RRCSegment field descriptions

	isLastSegment
Indicates that segment contains the last segment of the segmented information element.

	segment
One segment of a contained information element.

	segmentNumber
The ID of the segment which the receiving RRC entity uses to reconstruct the original information element.



If, and only if, RAN2 agrees to allow segmentation for an RRC message, a simple extension is applied in the message definition:
UECapabilityInformation ::=         SEQUENCE {
    rrc-TransactionIdentifier               RRC-TransactionIdentifier,
    criticalExtensions                      CHOICE {
        ueCapabilityInformation                 UECapabilityInformation-IEs,
        criticalExtensionsFuture                SEQUENCE {
			ueCapabilityInformationSegment          RRCSegment { UECapabilityInformation-IEs, 6 },
			criticalExtensionsFuture2               SEQUENCE {}
		}
    }
}

As can be seen in the example above, the RRCSegment is parameterized by the IE type that is to be segmented (here UECapabilityInformation-IEs) and by the maximum number of segments (here: 6). 
The maximum number of segments determines implicitly the maximum size of the un-segmented message size being supported. This was discussed extensively for the RRCReconfiguration. RAN2 concluded and captured that the maximum RRCReconfiguration (including all deltas) shall not exceed 45 kByte which would correspond to 5 RRCSegments. Similarly, 3GPP would have to define a maximum size of the UE capability containers (and hence a maximum number of segments) that a gNB must be able to cope with. 
[bookmark: _Toc4687070]The segmentation mechanism should be generic and applicable for uplink and downlink RRC messages. 
[bookmark: _Toc4687071]RAN2 decides explicitly which RRC messages may be segmented and, if so, into how many segments (of 9 Kbyte each). 
2.2	Enabling RRC segmentation
The message segmentation is added as a critical extension of (existing) message types. Obviously, a transmitter (UE or NW) may only use this extension if it knows that the receiver (NW or UE) comprehends this extension. In case of UE capabilities, the NW could indicate support for RRCSegments in the UE-CapabilityEnquiry message. If used for the RRCReconfiguration, RAN2 could introduce a UE capability.
[bookmark: _Ref1049682][bookmark: _Toc4687072]A transmitter (UE or NW) may only use the RRCSegment extension of a message type if it knows that the receiver (NR or UE) comprehends it.
Of course, the transmitter (UE or NE) should fallback to the regular format without segmentation if the entire message to be transferred is smaller than the maximum segment size. 
[bookmark: _Toc4687073]The transmitting entity (UE or NW) uses the message format with RRCSegment only if the unsegmented message exceeds the size limit of PDCP (9 kByte).
The UE provides the UE capabilities only upon request of the network, i.e., in response to the UECapabilityEnquiry. Therefore, the network should indicate in the UECapabilityEnquiry message whether the UE may apply RRC segmentation when transmitting its UECapabilityInformation. 
One could consider adding this indication to the 
[bookmark: _Toc4687074]The network indicates in the UECapabilityEnquiry message whether the UE may apply RRC segmentation to its UECapabilityInformation.
Similarly, the network may segment its downlink RRC messages only if it knows that the UE supports that. As usual, this should be indicated in the UE capabilities. 
[bookmark: _Toc4687075]The UE indicates with a per-UE capability bit whether it supports segmentation of the RRCReconfiguration and RRCResume.

The referenced CR’s[1], [2] (for UL and DL respectively) include how RRCSegment could be introduced in 38.331 and how it would be used for the UE-CapabilityInformation and the RRCReconfiguration and RRC Resume. For Reconfiguration, RAN2 had agreed on a limit of 45 Kbyte which would correspond to maxNrofSegments = 5. For the UE-CapabilityInfo we indicate this with TBD. The CR’s also also clarifies that the RRC-TransactionIdentifier should have the same value in all segments of the same message.   
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The UL CR contain an indication in the UECapabilityEnquiry message by which the network informs the UE whether it may segment its UECapabiltyInformation. And it incorporates a UE capability bit by which the UE informs the network whether it supports segmentation of the RRCReconfiguration and RRCResume message.
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3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The segmentation mechanism should be generic and applicable for uplink and downlink RRC messages.
Proposal 2	RAN2 decides explicitly which RRC messages may be segmented and, if so, into how many segments (of 9 Kbyte each).
Proposal 3	A transmitter (UE or NW) may only use the RRCSegment extension of a message type if it knows that the receiver (NR or UE) comprehends it.
Proposal 4	The transmitting entity (UE or NW) uses the message format with RRCSegment only if the unsegmented message exceeds the size limit of PDCP (9 kByte).
Proposal 5	The network indicates in the UECapabilityEnquiry message whether the UE may apply RRC segmentation to its UECapabilityInformation.
Proposal 6	The UE indicates with a per-UE capability bit whether it supports segmentation of the RRCReconfiguration and RRCResume.
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