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1 Introduction

In RAN2 #103bis meeting, UE Capability Segmentation was initially discussed based on [1], but no consensus was reached for this solution. Therefore, one email discussion was left for further progress.
· [103bis#xx][NR/UE cap SI] UE cap segmentation TP (Ericsson)


Create TP to capture the segmentation proposal and options (RRC, etc).

Intended outcome: Draft TP submitted to next meeting


Deadline:  Thursday 2018-11-01 

In this contribution, we further discuss the PDCP-based segmentation for UE capability, and consider this is another option in addition to RRC-based solution. After the discussion, we further provide our proposals. 
2 Discussion

In both LTE and NR, UE capability is produced and delivered in RRC level. If the UE capability is less than 8188 bytes in LTE or 9K bytes in NR, it’s unnecessary to limit the UE capability size because the capability container can be carried by on RRC message. However, based on previous discussion, in future, the UE radio capability size would be tremendously increased. According to the previous response in LS, the “typical” size for the NR capability is 65 536 octets. Therefore, it seems impossible to put all the UE capability in one PDCP SDU. In that sense, UE capability segmentation is needed.

As mentioned in [1], RRC-based and PDCP-based segmentation could be two options to perform the segmentation.
Option 1: PDCP segmentation

For PDCP segmentation, the UE capability signalling is segmented in PDCP SDU level to meet the maximum size requirement of PDCP SDU. In this case, the UE capability container would be segmented into several PDCP SDUs, where each PDCP SDU would be smaller than or equal to 8188 bytes in LTE or 9K bytes in NR. Since the packet is segmented at PDCP, all the PDCP SDU parts should be well received and re-ordered. The complete PDCP SDU should be assembled before sending to RRC. To achieve this purpose, each part of the PDCP SDU needs to be identified/indexed. There would be some impacts on PDCP header, especially for the first and the last PDCP SDU headers. The advantage of this solution is that it could be applied for any RRC signalling (SRBs) or even UE data packet (DRBs). We understand the DRB use case is a separate topic and out of the scope of UE capability discussion, though.
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Figure 1. Indication of PDCP segmentation

Option 2: RRC Segmentation

For RRC segmentation, the UE capability signalling is segmented at RRC level, which means new IEs should be introduced to identify each part. In this case, the UE capability signalling would be segmented into several RRC messages associated to the same UE capability enquiry. From RRC perspective, every RRC message is separately decoded, and the receiver could get part of the UE capability information before correctly receiving all RRC messages. However, the disadvantage is that the possible RRC signalling which requires segmentation should be identified, and new IEs are needed to support RRC segmentation. Besides, this solution cannot be used for DRBs for any new use cases in the future.
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Figure 2. Indication of RRC segmentation

Based on the discussion above, we summarize the pros and cons of PDCP segmentation and RRC segmentation as follows:

	
	Protocol impact
	Applicable to
	Partial decoding

	PDCP Segmentation
	New PDCP header for PDCP SDU segmentation 
	RRC signalling and data packet
	Not support, since all PDCP SDU needs to be well received and decoded before submitted to upper layer

	RRC Segmentation
	New IE to identify each segmented part 
	RRC signalling
	Support, since each part of RRC segmentation could be received and decoded respectively


Table 1. Comparison between PDCP and RRC segmentation
Proposal: It’s proposed to discuss those two solutions, and capture the pros and cons in the TR.

3 Conclusions:
In this contribution, we discussed the PDCP segmentation and RRC segmentation, and provide an initial comparison between those two solutions. Based on the discussion, 

Proposal: It’s proposed to discuss those two solutions and capture the pros and cons in the TR.
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