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1
Introduction
This contribution discusses the location of the reordering function in E-UTRAN assuming that the decompressor in PDCP does require in-sequence delivery. Note that if the ongoing work in IETF leads to a version of ROHC not requiring in-sequence delivery, reordering as a whole could become questionable in E-UTRAN.
2
Discussion

In order to provide in-sequence delivery at the decompressor, a reordering function at PDCP has been agreed to tackle the possible occurrence of unordered packets over S1/X2, especially during handover [1] [2]. Because duplicating a function always increases the complexity of the system, the presence of another reordering function at RLC becomes then questionable:

-
No RLC function requires in-order delivery;

-
In the downlink (UE side), having a reordering function in RLC only leads to duplicate a function that is provided in the sublayer just above i.e. PDCP without any gains in terms of buffering or delays;
-
In the uplink (E-UTRAN side), having a reordering function in RLC:

-
Would feed the S1/X2 interfaces in-order but without in-sequence delivery guaranteed on the very same interfaces [1], this is not something useful;
-
Would have a minimum impact on the buffering requirements at the aGW:

Assuming a worst case scenarios where every RLC SDU fits into one 1 HARQ process (see Note), where 1 process requires four transmissions while all the 7 other ones require only one, the number of SDUs that must be buffered is 21 (see the figure below). With an UL bit rate of 20Mbit/s and a TTI length of 0.5ms, the buffering that is permanently “moved” from the eNB to the aGW is 26kB.
NOTE:
when segmentation occurs, regardless of the position of reordering, segments need to be buffered at RLC. So the worst case from a buffering difference perspective is when all SDUs can be forwarded directly and when there’s no missing segment holding an SDU at RLC.
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Figure 1: Buffering Example

In summary there does not seem to be a good reason that would justify the duplication of the reordering function. So because a reordering function is needed and agreed at PDPC to cope with HO, it is proposed to only have that one and avoid a duplication by having another reordering function at RLC.

3
Conclusion
In order to provide in-sequence delivery at the decompressor, a reordering function at PDCP has been agreed to tackle the possible occurrence of unordered packets over S1/X2, especially during handover [1] [2]. Because duplicating a function always increases the complexity of the system, the presence of another reordering function at RLC becomes then questionable. Based on the analysis made in section 2, it is proposed to agree that if ROHC requires in-sequence delivery, then the reordering is performed in PDCP only and not in both RLC and PDCP. A text proposal to the Stage 2 description of E-UTRAN [3] is proposed in Annex.
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6.2
RLC Sublayer

This subclause provides an overview on services and functions provided by the RLC sublayer. Note that the reliability of RLC is configurable: some bearers may tolerate rare losses (e.g. TCP traffic).

6.2.1
Services and Functions

The main services and functions of the RLC sublayer include:

-
Transfer of upper layer PDUs supporting AM, UM or TM data transfer (FFS);

-
Error Correction through ARQ (CRC check provided by the physical layer, in other words no CRC needed at RLC level);

-
Segmentation according to the size of the TB;
-
Resegmentation when necessary (e.g. when the radio quality, i.e. the supported TB size changes) (FFS if it takes place at PDU or SDU level);

-
Concatenation of SDUs for the same radio bearer is FFS;


-
Duplicate Detection;

-
Protocol error detection and recovery;

-
Flow Control (FFS between aGW and eNB);

-
SDU discard (FFS);

-
Reset.

6.3
PDCP Sublayer

This subclause provides an overview on services and functions provided by the PDCP sublayer. A model of the PDCP sublayer is illustrated in the figure below.
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Figure 6.3: Model of PDCP sublayer

6.3.1
Services and Functions

The main services and functions of the PDCP sublayer include:

-
Header compression and decompression: ROHC only;
-
Reordering of RLC SDUs if ROHC requires in-sequence delivery (FFS);
-
Transfer of user data: transmission of user data means that PDCP receives PDCP SDU from the NAS and forwards it to the RLC layer and vice versa;

-
Ciphering of user plane data and control plane data (NAS Signalling);

-
Integrity protection of control plane data (NAS signalling);

-
Integrity protection of user plane data is FFS.

NOTE:
The UP and CP PDCP entities are located in the UPE and MME, respectively.

NOTE:
When compared to UTRAN, the lossless DL RLC PDU size change is not required.
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