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Introduction
This contribution includes some remaining RRC segmentation topics to be discussed.
In particular, the following issues are investigated:
Maximum processing time in case of RRC segmentation (formerly discussed in R2-1909523)
Signaling of maxNrofSegments in UE radio capability enquiry 
Each topic is discussed in a separate chapter.
[bookmark: _Ref178064866]Discussion
Maximum processing time in case of RRC segmentation
In RAN#2 105bis the following was agreed, based on email discussion R2-1903747 [1]:
Agreements
1:	The UE has the UE capability bit string available for transmission after 80ms. 
2:	Specify in TS38.331 that the RRC processing delay for UE capability transfer is 80ms
3:	For Rel-16 when segmentation is added the RRC procedure processing delay will be discussed again.
The impacts on the RRC processing delay requirement when the RRC segmentation of the UECapabilityInformation message is applied, was left open to further discussion.
In this section, we will discuss the UE performance requirements when RRC segmentation is introduced and the impact on the maximum delay requirement.
TS 38.331 [2] defines the UE performance requirement as the following:
“the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).”
In case of the UE capability transfer, the RRC processing delay in the UE is the time required to:
decode and “interpret” the received UECapabilityEnquiry
select the right set of band combinations/features to report in the UECapabilityInformation
build the UECapabilityInformation message
When the RRC segmentation of the UECapabilityInformation message is applied, an additional action is required by the UE to create the segments of the message.
The processing delay of the UE capability procedure is mainly dependent on the UE capabilities filter components and on the numbers of bands and features (and their combinations) which a UE supports.
Since the number of band combinations/features supported by the UE is highly increasing release after release, the UE algorithm to select the right set of band combinations/features to report in the response message is becoming more and more processing demanding and it can be considered as the main contributor to the processing delay.
[bookmark: _Toc20494932][bookmark: _Toc20495013][bookmark: _Toc20841211][bookmark: _Toc20917605][bookmark: _Toc20919071][bookmark: _Toc20995197][bookmark: _Toc20995381][bookmark: _Toc20995689][bookmark: _Toc20995696]The number of band combinations/features supported by the UE is highly increasing release after release and the UE algorithm to select the right set of band combinations/features to report can be considered as the main contributor to the processing delay.
In comparison, the RRC segmentation is a quite simple process: the capabilities to report are (hard) split and each segment is placed in a different message. So, we can expect the additional contribution of the segmentation to processing delay is very minor. 
[bookmark: _Toc20494933][bookmark: _Toc20495014][bookmark: _Toc20841212][bookmark: _Toc20917606][bookmark: _Toc20919072][bookmark: _Toc20995198][bookmark: _Toc20995382][bookmark: _Toc20995690][bookmark: _Toc20995697]Compared to the band combinations/features selection algorithm, the RRC segmentation is a simple process and its contribution to the processing delay is very minor.
In the email discussion R2-1903747 [1], the following is stated:
“The majority of companies participated in this email discussion supported defining 80ms as the RRC processing delay for UE capability transfer, without any conditions for the content (e.g. UE capability filter) of UE Capability Enquiry message.”
[bookmark: _Hlk11649891]This means, the agreed value takes into consideration the worst case, that is the processing delay considering all the possible bands/features combinations. For this reason, a quite large value was chosen (80ms) and we can assume it can also accommodate the additional minor delay caused by the RRC segmentation.
[bookmark: _Toc528758381][bookmark: _Toc528758606][bookmark: _Toc528764649][bookmark: _Toc528765837][bookmark: _Toc528834796][bookmark: _Toc528835560][bookmark: _Toc528835947][bookmark: _Toc528836249][bookmark: _Toc528836477][bookmark: _Toc20494934][bookmark: _Toc20495015][bookmark: _Toc20841213][bookmark: _Toc20917607][bookmark: _Toc20919073][bookmark: _Toc20995199][bookmark: _Toc20995383][bookmark: _Toc20995691][bookmark: _Toc20995698]The agreed value of the RRC processing delay for UE capability transfer (80ms) is a large value taking into consideration the worst case (i.e. all the possible bands/features combinations), so we can assume it can also accommodate the additional minor delay introduced by the RRC segmentation.
For these reasons, there is no need to change the current RRC processing delay requirement for UE capability transfer when the RRC segmentation is applied to UECapabilityInformation message.
[bookmark: _Toc528758384][bookmark: _Toc528758614][bookmark: _Toc528764646][bookmark: _Toc528765840][bookmark: _Toc528834798][bookmark: _Toc528835562][bookmark: _Toc528835949][bookmark: _Toc528836251][bookmark: _Toc528836479][bookmark: _Toc20494880][bookmark: _Toc20841216][bookmark: _Toc20917609][bookmark: _Toc20919075][bookmark: _Toc20995201][bookmark: _Toc20995387][bookmark: _Toc20995703]The agreed value of the RRC processing delay for UE capability transfer (80ms) can be kept even when the RRC segmentation is applied to the UECapabilityInformation message.
Signaling of maxNrofSegments in UE radio capability enquiry
In the current design, the maximum number of segments that may be used when segmenting a large RRC message can be different for different RRC messages and the limit would be defined in the specification. This is sufficient for handling static limitations in implementations of network nodes. However, there can also be dynamic limitations when it would be beneficial to limit the number of segments even further, for example in case of limited radio resources, congestion on the signaling bearer or when processing limitations apply in network nodes. 
To handle such dynamic limitations, the network would need to signal a lower maximum number of segments to the UE in the enquiry message. We therefore believe that signaling maxNrofSegments in the UE radio capability enquire should be introduce.
[bookmark: _Toc20494882][bookmark: _Toc20841218][bookmark: _Toc20917611][bookmark: _Toc20919077][bookmark: _Toc20995202][bookmark: _Toc20995388][bookmark: _Toc20995704]Signaling of maxNrofSegments in the UE radio capability enquiry message should be introduced.
Conclusion
[bookmark: _Hlk528836488]In section 2 we made the following observations:
Observation 1	The number of band combinations/features supported by the UE is highly increasing release after release and the UE algorithm to select the right set of band combinations/features to report can be considered as the main contributor to the processing delay.
Observation 2	Compared to the band combinations/features selection algorithm, the RRC segmentation is a simple process and its contribution to the processing delay is very minor.
Observation 3	The agreed value of the RRC processing delay for UE capability transfer (80ms) is a large value taking into consideration the worst case (i.e. all the possible bands/features combinations), so we can assume it can also accommodate the additional minor delay introduced by the RRC segmentation.

[bookmark: _Toc20494939]Based on the discussion in section 2 we propose the following:
Proposal 1	The agreed value of the RRC processing delay for UE capability transfer (80ms) can be kept even when the RRC segmentation is applied to the UECapabilityInformation message.
Proposal 2	Signaling of maxNrofSegments in the UE radio capability enquiry message should be introduced.
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