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Introduction
This contribution is an updated version of R2-1907325 to RAN2 #106. The main updates relate to change of agenda item.

For uplink UE radio capability signalling, RAN2 is addressing limitations in signalling by the maximum PDCP limit of 9000 bytes. One way that is currently being worked at/ proposed is segmentation of RRC messages on RRC protocol layer, i.e., before PDCP.

RRC segmentation was discussed in RAN2 #105bis and the following was agreed; 

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

While it was discussed in RAN2 #105bis to only include segmentation for uplink (agreement 2a) the mechanism to be introduced should be generic (agreement 1). This enables introduction of segmentation for other messages in the future, both in uplink and in downlink. In this contribution we argue that there is a need already in Release 16 for allowing reconfiguration and resume messages in excess of the PDCP limit.

Discussion
In preparations for RAN2-103bis (Chengdu), there was an e-mail-discussion summarizing configuration sizes in connection to RRC buffer size in the UE [1] and in the meeting, the following was agreed: 

Agreement
1: 	The reference for the RRC buffer size (size of the overall configuration in the UE as if the configuration was represented in a single RRC message) is defined in 38.306 as an absolute size in Kbytes
2	Starting point is that RRC buffer size is 45 Kbytes (implication of this value to be analysed and the number finalised at RAN2#104)
3	Support of larger than 9kbyte RRC messages can be considered in a future release.

As an extension of this, it was discussed in the previous meeting to also allow RRC segmentation in DL, for up to 45 kbytes for the currently largest message, i.e., the RRC Reconfiguration and RRC Resume message/s. 

This is a natural extension of the above agreement and as the mechanisms introduced for the capability information will anyway be generic, it is easy and straightforward to also include support in the downlink. 
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One commonly referred to argument for not introducing RRC segmentation for DL (reconfiguration/resume) is that delta-signaling is already supported, i.e. it is possible to sequentially send several reconfiguration messages to the UE if the complete configuration is too big. Ignoring for a second the additional delay sequential reconfigurations create, we do acknowledge that this is possible, and in some scenarios even feasible. For example, the gNB may configure PCell in a first message, configuring an SCell in a second message, another SCell in a third message, a PSCell in a fourth message, and so on. This is rather straightforward since these configurations are somewhat isolated and independent.

However, as discussed in the email discussion [1], with multiple CSI-RS resources and BWPs, the configuration of even a single cell can be larger than the PDCP limit. And to configure a first part of a cell in one message, a second part of the same cell in another message, and so on, it would no longer be feasible. The gNB would need to first construct the complete/wanted configuration for the cell, then do some type of “soft split segmentation” which is very complicated, and by the way already ruled out by RAN2 for UL segmentation. Note that each individual message must results in a valid configuration, including that different identities in the sequential configurations are not resulting in any “hanging” configurations.
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An additional aspect of having to rely on sequential delta-configurations is that it will take several RRC round trip times (10-20 ms each) to just provide a configuration for the UE. So allowing segmentation would also be quicker to get to the target configuration as the segments can be sent back-to-back.
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One suggested issue with DL segmentation is that it would be complex to implement DL segmentation since the UE have to wait for all segments. However, this should not add complexity since the maximum buffer size of 45 kB will still be respected.
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Based on the above observations we think that RAN2 should include support for segmentation of the above DL RRC messages already from Release 16. We propose RAN2 follow the principles agreed for introduction of UL RRC Segmentation also for DL RRC Segmentation, i.e., a hard segmentation and a new DL DCCH message type.
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We propose to mimic the introduction of DL segmentation in NR also in E-UTRAN.

[bookmark: _Toc16583058][bookmark: _Toc16583074][bookmark: _Toc16752996][bookmark: _Toc16454403][bookmark: _Toc20737183]Introduce the same segmentation possibilities in DL for both E-UTRAN & NR.

[bookmark: _Toc16583059]Corresponding CR’s are found in [2]-[5].
[bookmark: _Toc3841527][bookmark: _Toc3841569][bookmark: _Toc3841615][bookmark: _Toc3841528][bookmark: _Toc3841570][bookmark: _Toc3841616][bookmark: _Toc3841529][bookmark: _Toc3841571][bookmark: _Toc3841617][bookmark: _Toc3841530][bookmark: _Toc3841572][bookmark: _Toc3841618][bookmark: _Toc3841531][bookmark: _Toc3841573][bookmark: _Toc3841619][bookmark: _Toc3841532][bookmark: _Toc3841574][bookmark: _Toc3841620][bookmark: _Toc3841533][bookmark: _Toc3841575][bookmark: _Toc3841621][bookmark: _Toc3841534][bookmark: _Toc3841576][bookmark: _Toc3841622][bookmark: _Toc3841535][bookmark: _Toc3841577][bookmark: _Toc3841623][bookmark: _Toc3841536][bookmark: _Toc3841578][bookmark: _Toc3841624][bookmark: _Toc3841537][bookmark: _Toc3841579][bookmark: _Toc3841625][bookmark: _Toc3841538][bookmark: _Toc3841580][bookmark: _Toc3841626][bookmark: _Toc3810125][bookmark: _Toc3810167][bookmark: _Toc3841539][bookmark: _Toc3841581][bookmark: _Toc3841627][bookmark: _Toc1060724][bookmark: _Toc1061846][bookmark: _Toc3841540][bookmark: _Toc3841582][bookmark: _Toc3841628][bookmark: _Toc3841541][bookmark: _Toc3841583][bookmark: _Toc3841629][bookmark: _Toc3841542][bookmark: _Toc3841584][bookmark: _Toc3841630][bookmark: _Toc3841543][bookmark: _Toc3841585][bookmark: _Toc3841631][bookmark: _Toc3841544][bookmark: _Toc3841586][bookmark: _Toc3841632][bookmark: _Toc3841545][bookmark: _Toc3841587][bookmark: _Toc3841633][bookmark: _Toc3841546][bookmark: _Toc3841588][bookmark: _Toc3841634][bookmark: _Toc3841547][bookmark: _Toc3841589][bookmark: _Toc3841635][bookmark: _Toc3841548][bookmark: _Toc3841590][bookmark: _Toc3841636][bookmark: _Toc3841549][bookmark: _Toc3841591][bookmark: _Toc3841637][bookmark: _Toc3841550][bookmark: _Toc3841592][bookmark: _Toc3841638][bookmark: _Toc3841551][bookmark: _Toc3841593][bookmark: _Toc3841639][bookmark: _Toc3841552][bookmark: _Toc3841594][bookmark: _Toc3841640][bookmark: _Toc3841553][bookmark: _Toc3841595][bookmark: _Toc3841641][bookmark: _Toc3841554][bookmark: _Toc3841596][bookmark: _Toc3841642][bookmark: _Toc3841555][bookmark: _Toc3841597][bookmark: _Toc3841643][bookmark: _Toc3841556][bookmark: _Toc3841598][bookmark: _Toc3841644][bookmark: _Toc3841557][bookmark: _Toc3841599][bookmark: _Toc3841645][bookmark: _Toc3841558][bookmark: _Toc3841600][bookmark: _Toc3841646][bookmark: _Toc3841559][bookmark: _Toc3841601][bookmark: _Toc3841647][bookmark: _Toc3841560][bookmark: _Toc3841602][bookmark: _Toc3841648][bookmark: _Toc3841561][bookmark: _Toc3841603][bookmark: _Toc3841649][bookmark: _Toc3841562][bookmark: _Toc3841604][bookmark: _Toc3841650][bookmark: _Toc3841563][bookmark: _Toc3841605][bookmark: _Toc3841651][bookmark: _Toc3841564][bookmark: _Toc3841606][bookmark: _Toc3841652][bookmark: _Toc3841565][bookmark: _Toc3841607][bookmark: _Toc3841653][bookmark: _Toc3841566][bookmark: _Toc3841608][bookmark: _Toc3841654][bookmark: _Toc1061850][bookmark: _Toc3810130][bookmark: _Toc3810131]Conclusion
In section 2 we made the following observations:
Observation 1	It is feasible to include support for DL segmentation of the largest messages in the same release as segmentation is introduced for uplink
Observation 2	With multiple CSI-RS resources and BWPs, the configuration of even a single cell can be larger than the PDCP limit. Using delta signaling to configure a first part of a cell in one message, a second part of the same cell in another message, and so on, would no longer be feasible then.
Observation 3	Making it necessary to consider the 9k limitation for large reconfiguration messages, in particular for large (re)configurations of a particular cell, adds complexity to the reconfiguration procedure that could be avoided with RRC segmentation.
Observation 4	Using multiple sequential reconfiguration procedures takes longer time than sending the final reconfiguration immediately, using segmentation.
Observation 5	If the UE already supports 45 kbytes RRC buffer size, there should be very limited added complexity in introducing DL segmentation.

Based on the discussion in section 2 we propose the following:
Proposal 1	Introduce mechanisms for RRC segmentation in DL, similar to that introduced in UL with the RACS feature
Proposal 2	Add segmentation of RRCReconfiguration and RRCResume as an optional feature in Rel-16.
Proposal 3	Introduce the same segmentation possibilities in DL for both E-UTRAN & NR.
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