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1	Introduction
RAN#83 (2019 March) agreed one new WI (RP-190657) for Optimisations on UE radio capability signalling. The work objectives include two aspects to do optimization, one is using UE capability identity, another is segmentation of UE Radio Capability signalling at RRC.

	-	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).



In RAN2#106 meeting (2019 May), agreements reached for the segmentation:

Agreements
1: 	RRC level segmentation is applied in UE capability information segmentation.
2: 	The RRC message shall be ASN.1 encoded first before the segmentation, and the segmentation shall be processed on the OCTET STRING of encoded RRC message. After segmentation, each segment of the encoded RRC message (OCTET STRING), shall be encapsulated in to a separate RRC message.
3	Each message segment carries the following information:
a.     rrcMessageSegmentContainer, which is used to include the segmented ASN.1 encoded RRC message
b.    segmentEndIndication, which is used to indicate whether the last segment of the RRC message is included in the rrcMessageSegmentContainer.
FFS Whether a segment number is also included
FFS Whether the message segment is a new ulDCCHMessageSegment message or a critical extension of an existing message
4	Confirm decision from last meeting that within this WI we will only specify the segment of the UE capability information
=>	Offline discussion to try to conclude the 2 FFS points (Offline discussion 82, Ericsson)
	Update from offline discussion

Agreements
1	Each uplink message segment carries a segment number
2	Max number segments is 16
3	RAN2 will specify a new UL message type which carries a segment of uplink messages

Working assumption: 
1	There will be no interleaving of different messages

In this contribution we further discuss this working assumption.
2	Discussion
Agreements
1	Each uplink message segment carries a segment number
2	Max number segments is 16
3	RAN2 will specify a new UL message type which carries a segment of uplink messages

Working assumption: 
1	There will be no interleaving of different messages

The highlighted was one working assumption in RAN2 that these new uplink messages for each segmentation are not interrupted by other uplink or downlink RRC messages. However, in our analysis, interleaving with other RRC messages is unavoidable in some use cases, in which some RRC procedures shall interrupt the new uplink message for segmentation sending in uplink. For example, 
•	MeasurementReport initiated by UE when configured measurement criteria reached;
•	Handover procedure triggered by network, network sends RRCReconfiguration to UE for intra-RAT handover or MobilityFromNRCommand for Inter-RAT handover. 
•	Re-establishment initiated as Radio Link Failure detected
In principle, handover or reestablishment procedures should/will need to take higher priority than the new UE capability segmentation reporting procedure, otherwise it will have too late handover issue or even lost connection as a result. It is more critical especially in the scenario with bad RF quality which trigger coverage-based handover. Furthermore, RRC specification sets standardized values for particular RRC procedures processing delays (see section 12 of TS 38.331). Given the standardized values it becomes also clear in the light of standard that UE capability transfer cannot take precedence over some RRC procedures, for which performance requirements (to mitigate delays) are more critical and have impacts to network KPIs. The working assumption seems to be contradicting with these requirements.
Observation 1: In some scenarios, it would be important for the UE to prioritize other RRC procedures (e.g. mobility, re-establishment over transferring large capability messages).
The figure below depicts the scenario when UE Capability Response (supposed to be segmented) is interrupted by MeasurementReport message (which is sent immediately when measurement reporting event is met for RRM purposes) and/or HO procedure (RRCReconfiguration):


Figure 2-1: Pre-emption by HO procedure
The same issue may appear for radio link failure, which will change the RRC messages priorities:


Figure 2-2: Pre-emption by RRC re-establishment
It is seen that RRM procedures (measurements performance and corresponding reporting), handover or re-establishment procedure will need to disrupt the order of uplink messages and take over priorities or grants for Segmentation procedure. When the scenario happens, it is likely that network only receives some UE capability segments but may miss some, or some unsent segments are remained in the UE. If so, network cannot decode these received segmentations, as each segmentation is not designed to be self-decoded. It needs to discuss how gNB and UE handle these received segments and unsent. 
3	Proposed solution options
Two options are proposed. 
· Option 1 is to discard the interrupted UE Capability Segmentation procedure. 
· Option 2 is to suspend the UE Segmentation procedure, maintain its status and trigger its resume or continue after successful completion of the prioritised procedure performed in the meantime.
  
Option1 is quite simple and doesn’t have RRC signalling impact, but it needs to define behaviour of network and UE when interruption occurred.
Option2 can avoid all segments that has been sent to be sent again from UE. Obviously, it needs to consider different case of after successful mobility and re-establishment.


Proposal 1: RAN2 to revisit the working assumption on no interleaving of different messages in the context of how the UE is expected to meet the procedural delay requirements pertaining to handover or radio reconfiguration when coinciding with segmented capability message transfer.

Proposal 2: Option 1: UE discards ongoing UE capability transfer of segmented PDUs when pre-empted by higher priority procedure (e.g. mobility).

[bookmark: _Hlk16723888]Proposal 3: Option 2: UE suspends ongoing UE capability transfer of segmented PDUs and resumes the procedure after the higher priority procedure is completed (e.g. in target cell after successful mobility or re-establishment in a new cell after radio link failure).

Proposal 4: RAN2 to discuss Options 1 and 2.
4	Conclusion
The following observations and proposals result from the above discussion.
Observation 1: In some scenarios, it would be important for the UE to prioritize other RRC procedures (e.g. mobility, re-establishment over transferring large capability messages).
Proposal 1: RAN2 to revisit the working assumption on no interleaving of different messages in the context of how the UE is expected to meet the procedural delay requirements pertaining to handover or radio reconfiguration when coinciding with segmented capability message transfer.

Proposal 2: Option 1: UE discards ongoing UE capability transfer of segmented PDUs when pre-empted by higher priority procedure (e.g. mobility).

Proposal 3: Option 2: UE suspends ongoing UE capability transfer of segmented PDUs and resumes the procedure after the higher priority procedure is completed (e.g. in target cell after successful mobility or re-establishment in a new cell after radio link failure).

[bookmark: _GoBack]Proposal 4: RAN2 to discuss Options 1 and 2.
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