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1 Introduction
In RAN2#106 meeting, it was agreed as following: 
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:


rrcMessageSegmentContainer, which is used to include the segmented ASN.1 encoded RRC message


segmentEndIndication, which is used to indicate whether the last segment of the RRC message is included in the rrcMessageSegmentContainer.

4
Confirm decision from last meeting that within this WI we will only specify the segment of the UE capability information

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 will further discuss the working assumption from RAN2#106 on the interleaving between segments of UE Capability Information message and other messages.
2 Discussion
Based on the agreement of last RAN2 meeting, the RRC message shall be ASN.1 encoded firstly 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. For each separate RRC message, it carries a segment number and segmentEndIndication, which is used to indicate whether the last segment of the RRC message is included in the rrcMessageSegmentContainer. Therefore, each separate RRC message regarding to the UE capability information segmentation is an independent RRC message for UE and gNB. UE would handle this separated RRC message as a usual RRC message after this separate RRC message is generated and sent out to RRC layer. 

Observation 1: Each RRC segment is encoded as an independent RRC. 
Each separate RRC message regarding to the UE capability information segmentation is belong to SRB1. As one SRB1, after RRC message generating all the separated RRC message are delivered to PDCP layer, and then to RLC layer regarding to this SRB1. Finally, all of them would be delivered to MAC layer. In MAC layer, all the SRB1, SRB2 as well as all DRBs are multiplexed and transmitted to one Transaction Channel base on the scheduling of MAC layer. 
When there is no segment number in separate RRC message: 

When interleaving between segments and other RRC message in UE side, the in-order delivery of separate RRC messages is disrupted in this SRB1. However, as soon as one RRC message is sent out to PDCP layer, PDCP layer would in-order deliver these RRC messages one by one. And then RLC would sent them orderly to MAC layer. 
In the PDCP layer of gNB side, the PDCP PDUs are reordered when they are received from RLC layer. And then they are sent to RRC layer orderly. In RRC layer, gNB would identify whether it is separate segment or other RRC message since each separate segment is independent RRC message and it is different from other RRC messages. Furthermore, gNB would assemble these in-order deliver separate segments by excluding other RRC messages.

Therefore, even though there is interleaving between segments and other RRC message and no segment number in each separate RRC message, based on the in-order deliver of PDCP gNB would assemble all these separate segments orderly by excluding other RRC messages from the orderly PDCP SDU.
Certainly, it is quite evident for inserting a segment number in each separate RRC message. It would be more flexible and more reliable for RRC message transmission by keeping the segment number in each separated RRC message. 
Observation 2: gNB could assemble all the separate RRC messages orderly without the segment number in each separate RRC message even though interleaving between segments and other RRC message is allowed. 
When there is segment number in separate RRC message:
When interleaving between segments of UE Capability Information message and other messages in this SRB1, the in-orderly delivery of the separate RRC messages may be interrupted. Since each separate RRC message is an independent RRC message, so gNB could handle and finally assemble all the separated RRC messages orderly by considering the segment number and segmentEndIndication in each separate RRC message.  Therefore, it does not make sense for the in-order delivery of separate RRC messages regarding to no interleaving between segments of UE Capability Information message and other messages. 

Observation 3: gNB could assemble all the separated RRC messages orderly by considering the segment number and segmentEndIndication in each separate RRC message even though interleaving between segments and other RRC message is allowed.  

When no interleaving between segments of UE Capability Information message and other messages in this SRB1, the in-order delivery of separate RRC messages may be guaranteed in RRC, PDCP and RLC layer. However, all separated RRC massages in this SRB1 are finally sent to MAC layer. And all the SRB1, SRB2 and DRBs are multiplexed and transmitted to one Transaction Channel base on the scheduling of MAC layer. It could not guaranteed that all the separated RRC messages are transmitted in the same TB by considering the priority of logical channels and scheduling of MAC layer. Furthermore it could not guarantee the in-order delivery of separate RRC messages since some separated RRC messages are transmitted in one TB and the others may be transmitted in the other one TB.
Observation 4: Even though no interleaving between segments and other RRC message is guaranteed by RRC layer, it would still be possible that these separate RRC segments messages and other RRC message are interleaved in MAC layer considering the priority of logical channels and scheduling of MAC layer.  
Proposal 1: Reverse the working assumption, i.e. interleaving between RRC segments and other messages is not prohibited.
3 Conclusions
The paper discussed the working assumption from RAN2#106 on the interleaving between segments of UE Capability Information message and other messages, and made the following observations and proposal:
Observation 1: Each RRC segment is encoded as an independent RRC. 
Observation 2: gNB could assemble all the separate RRC messages orderly without the segment number in each separate RRC message even though interleaving between segments and other RRC message is allowed. 
Observation 3: gNB could assemble all the separated RRC messages orderly by considering the segment number and segmentEndIndication in each separate RRC message even though interleaving between segments and other RRC message is allowed.  

Observation 4: Even though no interleaving between segments and other RRC message is guaranteed by RRC layer, it would still be possible that these separate RRC segments messages and other RRC message are interleaved in MAC layer considering the priority of logical channels and scheduling of MAC layer.  
Proposal 1: Reverse the working assumption, i.e. interleaving between RRC segments and other messages is not prohibited.
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