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1. Introduction
In this document we discuss design principle for RRC message segmentation and propose high level protocol design.
2. Discussion
RRC message segmentation
RRC message segmentation is an essential solution to address the explosion of UE capability size due to the introduction of more and more advanced features and increased number of operational options associated with NR.

We think it is important to establish the baseline assumptions in concluding on the feasibility during the study item FS_RACS_RAN.

The traditional L2 level segmentation is designed to support adaptation to radio link bandwidth and re-assembly at the receiver side in the existence of packet losses. It should be noted however that RRC segmentation can be done on top of the L2 handling. With certain set of assumptions being made, the solution for RRC message segmentation can be made much simpler.
One the transmitter side, the following observation can be made.

· Segmentation is done based on the fixed maximum allowed segment size, i.e. Maximum PDCP SDU size = 9kbytes.

· PDCP discard timer is not supported for SRB in the current specification. It is also our understanding that the discard timer is not typically implemented at RAN node (even though not visible in the standard).
On the receiver side,
· In order delivery of RRC PDUs is guaranteed by PDCP layer.
Proposal 1:
RAN2 to confirm the design of RRC message segmentation can assume that there is no PDCP discard at transmitter side, and in order delivery of RRC PDUs is guaranteed at receiver side
With the above observations in mind, the receiver of RRC message segments only needs to know whether a segment is “the first or a subsequent segment (FS)” or “the last segment (L)” for the purpose of re-assembly. The concept is shown in the figure below.
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Figure-1:
RRC message segmentation
The last segment in the figure above is smaller than the maximum PDCP SDU size. One question then is whether the concatenation of RRC message PDUs in an RRC segment should be supported. We do not think it is essential and should be ruled out for simplicity.
Proposal 2:
RAN2 to conclude RRC message segmentation is feasible with addition of simple header indicating whether the segment is “the first or a subsequent segment” or “the last segment”.
Proposal 3:
RAN2 to conclude concatenation of RRC PDUs in an RRC segment is not supported.
Interaction with other signalling reduction solutions
Other solutions for UE capability signalling overhead reduction are available today or being discussed in the study.
· UE capability filtering, e.g. requested list of bands

· UE capability compression

We emphasize that those solutions are not alternative solutions to the RRC segmentation. It is because the above solutions do not guarantee the RRC message size to deliver UE capability can always fit within the limit of maximum PDCP SDU size. Instead, it should be understood that the above signalling reduction solutions are complementary to the RRC segmentation solution.
Proposal 4:
RAN2 to conclude that UE capability signaling reduction solutions (e.g. filtering, compression) are complementary to RRC segmentation solution.
Proposal 5:
RAN2 to conclude that RRC message segmentation should be pursued in the normative phase.
3. Conclusion
In this document we discussed design principles for RRC message segmentation and proposed high level protocol design.
Proposal 1:
RAN2 to confirm the design of RRC message segmentation can assume that there is no PDCP discard at transmitter side, and in order delivery of RRC PDUs is guaranteed at receiver side
Proposal 2:
RAN2 to conclude RRC message segmentation is feasible with addition of simple header indicating whether the segment is “the first or a subsequent segment” or “the last segment”.

Proposal 3:
RAN2 to conclude concatenation of RRC PDUs in an RRC segment is not supported.
Proposal 4:
RAN2 to conclude that UE capability signaling reduction solutions (e.g. filtering, compression) are complementary to RRC segmentation solution.

Proposal 5:
RAN2 to conclude that RRC message segmentation should be pursued in the normative phase.
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