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1. Introduction

RAN2 is considering the setting of a maximum PDCP SDU size for LTE. There are clear benefits for implementation to know what maximal PDCP SDU to design for, hence we support the principle of specifying a maximum PDCP SDU size. A CR [3] was submitted to this meeting and proposes to set a limit at 2042 bytes. 
In their reply LS [2], CT1 has expressed that NAS PDU can reach sizes of 4657 bytes. In this contribution we illustrate how large SDUs can be handled and propose some possible maximum PDCP SDU sizes including 32Kbyte, 16 Kbyte and 64 Kbyte.

2. Discussion
2.1. RLC and the Length Indicator field

RLC provides framing of upper layer packets. The framing is done with a Length Indicator (LI) field that indicates the position of the last byte of an RLC SDU within a RLC PDU. Because the size of LI is 11bits, RLC can only indicate when the end of a RLC PDU occurs after less than 2048 bytes within that RLC PDU.  However in this memo we illustrate how RLC can handle such large SDUs.

In RLC AM, segmentation is supported and a Segment Offset (SO) is used to indicate the start position in bytes of the segment within the initial PDU. The SO field uses 15 bits, meaning that RLC AM should create PDU with data field of length less than 2^15 bytes, or 32Kbyte. 

The limitations above do not however prevent RLC from transporting RLC SDUs larger than 2047bytes. Indeed, RLC can perform as illustrated in Figure 1 and Figure 2.
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Figure 1 illustrates how RLC can process an RLC SDU larger than 2047 bytes
Figure 1:
1) the RLC SDU is transmitted in more than one RLC PDU

2) The PDU 1 can contain n<32Kbyte from RLC SDU1
3) The PDU 2 can contain n<32Kbyte, the length field is not a limiting factor as it is omitted, because the SDU ends in the end of this PDU 2.
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Figure 2 illustrates how RLC can process an RLC SDU larger than 2047 bytes
Figure 2 

1) The RLC SDU is transmitted in more than one RLC PDU

2) The PDU 1 can contain n<32Kbyte from RLC SDU1

3) The PDU 2 contains the end of  SDU1 and less than 2Kbyte from SDU1, so that the LI has enough bit-width to encode the end position. That RLC PDU also contains n<32Kbyte from the next RLC SDU.
As mentioned in [1], it is also always possible to fit the entire RLC SDU into one RLC PDU.
In summary, RLC can handle RLC SDU of any size. What is not supported by RLC is the concatenation of RLC SDU larger than 2047bytes. 

2.2. Maximum PDCP SDU size

As indicated by CT1, there is a need to transport NAS PDUs of 4657 bytes.  
While SA3 discussions are ongoing about possible size limitations due to ciphering/integrity protection, it is our understanding that the SAGE Snow3G  20’000 bits limit used in UMTS will not be applicable to LTE. This opinion is also shared in [4].

Since LTE will be around for quite some time, it seems desirable to avoid putting artificial low limitations in the maximum transport unit of the air interface. As the backhaul evolves and bitrates increase it will be beneficial to allow PDCP packet sizes to grow beyond current typical maximum of 1500 bytes to avoid prohibitive packet header processing requirements.
Lastly, according to our analysis, there is very minimal difference in complexity between a maximum PDCP SDU size of 2Kbyte and 32Kbyte. 

Given the above, we propose to specify a maximum PDCP SDU size for reception and transmission by the UE. The limit may be set to: (chose one of) {32Kbyte, 16Kbyte or 64Kbyte}
3. Conclusion
This contribution illustrates that the current RLC specification is able to handle RLC SDUs of any size. Because larger PDCP SDUs are needed by NAS messaging and allow reduced packet header processing, we propose to specify a maximum PDCP SDU size for reception and transmission by the UE. The limit may be set to: (chose one of) {32Kbyte, 16Kbyte or 64Kbyte}. A CR is provided in the Annex.
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