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Discussion and Decision
1 Introduction
According to current NR ASN.1 structure, the RRC message size is dramatically increased due to introduction of beam and BWP related configuration, which can be as large as hundreds of KBytes. Due to the PDCP SDU size restriction, RAN2 achieved following agreements in last meeting. 
Agreements

1: 
RAN2 confirm the restriction of RRC message size to 9Kbytes in Rel-15 (as already captured in 38.323)

Agreements

1: Restriction on the total RRC configuration size is needed.

2: The restriction without change of ASN.1 is considered as baseline. 

3: Evaluate the below options and decide which way to go based on the evaluation and RAN1 feedback:

•
Option 1: Reduce the size for each individual IE;

o
Evaluate the size of each individual IE including RACH-ConfigDedicated, MeasObjectNR, CSI-MeasConfig., etc.

o
Ask RAN1 to provide typical configurations with realistic parameter values in the LS

•
Option 2: Define the RRC buffer size to N* maximum RRC message size (9Kbytes).

If RRC message size cannot be reduced or very difficult to be reduced finally, we should have some methods to support the huge RRC message transmission. In this contribution, we propose to apply segmentation on huge RRC message transmission which has no ASN.1 and RRC impact (except the capability and mode configuration part).
2 Discussion

The restriction for one RRC message (i.e. RRC PDU) transmission is the maximum supported PDCP SDU size, i.e. 9000bytes. In order to support huge RRC message transmission (>9000bytes), we can apply the segmentation and concatenation method on RRC message in PDCP layer.  
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Figure-1. Segmentation on huge RRC message and PDCP PDU format
· Transmitting side:

1) PDCP segments the huge RRC message (i.e. RRC PDU) into multiple PDCP SDUs; 

2) The size of each PDCP SDU does not exceed 9000bytes;

3) The last PDCP SDU is tagged with end-marker in the corresponding PDCP PDU header.
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Figure-2. Concatenation on huge RRC message
· Receiving side:

1) PDCP receives and stores the PDCP SDUs;

2) In PDCP reception buffer, following the in-order delivery principle, UE will reassemble the RRC PDU from the first PDCP SDU to the last PDCP SDU tagged with end-marker. 
· In the example shown in Figure-2, SN#2 is the last received PDCP SDU amongst SN#1 to SN#3.
· Before receiving PDCU SDU with SN#2, UE does not deliver PDCP SDU with SN#1 to upper layer since it is not tagged with end-marker;
· After receiving PDCP SDU with SN#2, UE reassembles the RRC msg#1 from PDCP SDUs with SN#1#2#3;
3) UE delivers the reassembled RRC message to RRC layer, and delete the associated PDUs.

It is noted that for SRB, L2 always provides in-order delivery to RRC, so lower layers guarantee that RRC message or segments transmission will be in-order. For one SRB transmission, the concurrent RRC message transmission is very rare, so to make it simple we do not need to take concurrent RRC messages case into account.
As explained above, it is feasible to support segmentation and concatenation in PDCP for huge RRC message transmission. There is no RRC impact, and no extra overhead in PDCP layer. We propose to support this method if we cannot reduce the RRC message size.
Proposal 1: Propose to introduce the segmentation method on huge RRC message transmission. 

Proposal 2: The RRC message segmentation mode is configurable. 

Proposal 3: If RRC message segmenation mode is configured, PDCP is responsible to 

· On Tx side, segment RRC message into multiple PDCP SDUs;
· On Rx side, reassemble the RRC message from the first PDCP SDU to the PDCP SDU with end-marker; 
· Insert E bit (i.e. end-marker) in SRB PDCP PDU header, to indicate whether it is the last segment or a whole RRC message without segmentation.
3 Conclusion
According to the anlaysis in section 2, we propose that:
Proposal 1: Propose to introduce segmentation and concatenation method on huge RRC message transmission. 

Proposal 2: The RRC message segmentation mode is configurable. 

Proposal 3: If RRC message segmenation mode is configured, PDCP is responsible to 

· On Tx side, segment RRC message into multiple PDCP SDUs;
· On Rx side, reassemble the RRC message from multiple PDCP SDUs;

· Insert E bit (i.e. end-marker) in SRB PDCP PDU header, to indicate whether it is the last segment or a whole RRC message without segmentation.
Corresponding PDCP CR is provided in [1].
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