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1. Introduction
This document aims to summarise the situation on the PDCP maximum SDU size issue, and tries to conclude this issue.

2. Discussion
2.1. Summary of current state
Current RLC specification does not support RLC SDU larger than 2047 octets since it is allowed to insert RLC SDU or RLC SDU segment larger than 2047 octets with the corresponding LI field although LI field can not express more than 2047 octets. In RAN2#63bis meeting, it was agreed not to have a limitation for PDCP SDU size in the access stratum unless SNOW3G, AES security algorithms for Release 8 LTE does not have any limitation in the input bit stream, similarly as Release7 KASUMI and SNOW3G algorithm for UMTS has at 20000bits [1]

 REF _Ref209628462 \r \h 
[2].

We sent LS to CT1, SA2, SA3, CT4 in R2-085973[3] asking as if

· To SA3, to provide information on whether there is an upper limit for the input bit stream size of the ciphering and integrity algorithm for Release 8 LTE user plane and control plane PDCP SDU
· To CT1, to provide a possible maximum size of NAS PDU(s) in a single RRC message
· To SA2, to provide information on whether there is an upper limit on the SDU size for user plane data
RAN2 has received response from CT1, SA2, CT4:

User plane SDU size

CT4 replied as follows:

In order to send PDCP SDU across a GTP-U based interface, the sending entity shall include PDCP SDU in a G-PDU. P-PDU consists of a GTP-U header and a T-PDU, which is a transparent container for the user plane data. A G-PDU may be up to 65535 octets long. GTP-U header is at least 8 octets long. PDCP SDU may be put into a T-PDU or into a new GTP-U extension header. Extension header may carry up to 1020 octets' long data. Therefore:

Assuming that PDCP SDU is placed into a T-PDU, it may be up to 65527 octets' long, if GTP-U sequence numbers and extension headers are not used.

That means that GTP has a way higher limitation from protocol specification point of view. 

SA2 replied as follows:

For user plane, SA2 thinks there is a need to have consistency with 2G/3G system for interworking although future enhancements should not be precluded. Separately, SA2 discussed whether to have a dynamic mechanism to negotiate the PDU size, but SA2 recognized it is not feasible within Release 8 but can be considered for a later release in order to e.g. mitigate the risk for packet fragmentation. Therefore, SA2 thinks a fixed value for Rel-8 is enough with a maximum value of 1500 octet, but do not express strong opinion on a specific maximum value.

That means that possible maximum user plane SDU size is fixed 1500octet in Release8, although SA2 does not have strong opinion on 1500 octet itself.

Control plane SDU size

CT1 replied as follows:

In the typical use case of multiple NAS bearers set-up on attach procedure:

· the maximum size of the NAS PDU conveying both the ATTACH ACCEPT and ACTIVATE DEFAULT BEARER CONTEXT REQUEST messages is 849 bytes

· the maximum size of the NAS PDU conveying the ACTIVATE DEDICATED BEARER CONTEXT REQUEST message is 544 bytes

Given that a maximum of 8 NAS bearers can be setup at one time on attach procedure, the maximum size of all the NAS PDUs in a single RRC message is 4657 bytes.
That means that there is a need to update RLC specification to support SDU larger than 2047 bytes unless SA3 sees limitation on security algorithms to support such large SDU.

We still did not received a reply LS from SA3 on the possible size limitation on the input bit stream for Relase 8 LTE SNOW3G and AES algorithm. However, since the size limitation in Release 7 UMTS SNOW3G algorithm is more than 2047 octet i.e. 2500 octets, it is highly probable that the size limitation on Release 8 LTE SNOW3G algorithm is also more than 2047 octets. 

Proposal 1: To update RLC specification to support RLC SDU larger than 2047 octet

2.2. Possible way to update RLC specification
2047 size limitation in the RLC specification comes from the limitation of LI field size. Therefore, even current RLC specification supports RLC SDU larger than 2047octets as long as 

· the RLC SDU larger than 2047 octets is solely put into a single RLC PDU, or

· the RLC SDU larger than 2047 octets is concatenated as the last element in the data field
Considering the above, it seems less impacting to re-use the above mechanism as much as possible to support RLC SDU larger than 2047 octets. Therefore, we propose:

Proposal 2: RLC finishes the creation  of the current PDU after inclusion of an RLC SDU (segment) larger than 2047 octets.
The intended RLC behaviour with this update is illustrated in the Annex and the corresponding CR is attached.
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Annex: Example of updated RLC transmitter behaviour
Here, we describe how RLC can support RLC SDU or RLC SDU segment larger than 2047 octets with the updated RLC behaviour

Supporting RLC SDU larger than 2047 octets

Step1) Lower layer allocated large size of RLC PDU(s)

Step2) RLC concatenate the RLC SDU_2 into a single RLC PDU since it fits within the remaining allocation. However, RLC finishes the concatenation since the RLC SDU_2 is larger than 2047 octets (the updated behaviour)

Step3) RLC segments the RLC SDU_3 to fit within the remaining allocation and put it into a single RLC PDU. In this case RLC SDU segment from RLC SDU_3 is larger than 2047 octet as illustrated. However, the current RLC specification supports RLC SDU segment larger than 2047 octets as long as the PDU does not include LI field (the behaviour supported by current RLC specification)
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Figure 1 Supporting RLC SDU larger than 2047 octets

Supporting RLC SDU segment larger than 2047 octets

Step1) Lower layer allocated large size of RLC PDU(s)

Step2) RLC puts the all the remaining RLC SDU segment from RLC SDU_1 since it fits within the remaining allocation. However, RLC finishes the concatenation since the RLC SDU segment from RLC SDU_1 is larger than 2047 octets (the updated behaviour)

Step3) RLC segment the RLC SDU_2 based on the remaining allocation (the behaviour supported by current RLC specification)
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Figure 2 Supporting RLC SDU segment larger than 2047 octets
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4.2.1.2.2
Transmitting UM RLC entity

When a transmitting UM RLC entity forms UMD PDUs from RLC SDUs, it shall:

· segment and/or concatenate the RLC SDUs so that the UMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer but not concatenate any further RLC SDUs or RLC SDU segments after a RLC SDU or RLC SDU segment larger than 2047 octets has been included;
-
include relevant RLC headers in the UMD PDU.
4.2.1.3.2
Transmitting side

When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs, it shall:

-
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The transmitting side of an AM RLC entity supports retransmission of RLC data PDUs (ARQ):
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if the RLC data PDU to be retransmitted does not fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer, the AM RLC entity can re-segment the RLC data PDU into AMD PDU segments;

-
the number of re-segmentation is not limited.

When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs received from upper layer or AMD PDU segments from RLC data PDUs to be retransmitted, it shall:

-
include relevant RLC headers in the RLC data PDU.
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