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1
Introduction
In RAN2#65bis, it was confirmed that RLC-UM will be used for MTCH, and changes to the current UM will be made only if needed. This contribution shows why the current UM header format does not fulfill the requirement to allow regaining content synchronization after the loss of multiple consecutive PDUs on the M1 interface.
2
Background
The following requirements are captured in [1]:

7.
The SYNC protocol provides means to detect packet loss(es) and supports a recovery mechanism robust against loss of consecutive PDU packets (MBMS Packets with SYNC Header). 

8.
For the packet loss case the transmission of radio blocks potentially impacted by the lost packet should be muted.

Because of running packet and octet counters to be signalled in the headers of the SYNC protocol, if consecutive packets are lost on the M1, the eNB will know (only) how many packets were lost and their total size. Based on this information, the eNB must be able to determine exactly where the next received packets fit within the next transport blocks. Because of this requirement, the RLC/MAC header overhead of a known number of (lost) consecutive RLC SDUs with given total size should not depend on the distribution of the individual SDU sizes.
As pointed out during Rel-8 LTE MBMS discussions, this requirement can be met if there is exactly one RLC Length Indicator field (i.e., SDU-specific as opposed to PDU-specific header field) for each RLC SDU. In the next section, we observe how the other RLC alternatives currently on the table perform in this respect, these being the current UMD PDU format, and the option proposed in RAN2#65bis, of having only one SDU per PDU, i.e. having no LI:s. Because in the latter proposal the type of PDU was not specified, we consider both the alternatives of RLC PDU (i.e. no concatenation in RLC, only MAC), and MAC PDU (i.e. no concatenation in either RLC or MAC).
3
Baseline proposals in an example case
In our example case, we assume that 

-
The MCH Transport Block size is 1250 octets (corresponding to a 10MHz carrier with the required 1bps/Hz spectral efficiency);

-
in the beginning of an MSAP occasion, the eNB has only received the third packet of the service burst, indicating a total length of 2000 octets for the two lost packets; and
-
the length of the third packet is >500 octets.
3.1
Current UMD PDU header format
With the current format, the amount of RLC header resulting from the two lost SDUs depends on their size distribution: if the first SDU had
-
ended in the middle of the first transport block, there would have been one RLC Length Indicator for each SDU, one in each transport block, each creating 2 octets of RLC header (odd number of LIs per PDU);

-
exactly fitted in the first transport block, there would only have been one RLC Length Indicator, creating 2 octets of header in the second RLC PDU;
-
ended in the second transport block, there would have been two Length Indicators creating 3 octets of RLC header in the second PDU.

Therefore, the current format does not fulfill the requirements, because both the number of Length Indicators per SDU, and the space to reserve per LI, both depend on the size distribution of SDUs.

Proposal 1: RLC-UM needs to be modified for MTCH transmission.
3.2 One SDU per RLC PDU 
In this case, RLC does not concatenate, it only segments, while RLC PDUs are concatenated at MAC, like presently done for different logical channels. There is both one RLC header and one MAC header per RLC SDU segment, i.e. RLC PDU. Now if the first SDU had
-
exactly fitted in the first transport block, the two missing SDUs would only have resulted in two RLC PDUs, hence two pairs of RLC and MAC headers;

-
not exactly fitted in the first transport block, the two missing SDUs would have resulted in three RLC PDUs, hence three pairs of RLC and MAC headers,

which means that again the amount of (both RLC and MAC) header depends on the size distribution of SDUs.
3.3 One SDU per MAC PDU 

In this case, only one (segment of) RLC SDU is placed in a MAC PDU. If the larger one of the lost SDUs had

-
fitted in one transport block, then so would the smaller one: the two missing SDUs would only have resulted in two transport blocks;

-
not fitted in one transport block, the two missing SDUs would have resulted in three transport blocks,

leading to the same conclusion as above.

As a side remark, considering the transport block sizes of e.g. about 1250 and 2500 octets of 10MHz and 20MHz carriers, respectively, together with the present-day IP MTU of 1500 octets, the capacity waste from not concatenating at all seems unacceptable.
4
Conclusion
By the above observations, we propose:

Proposal 1: RLC-UM needs to be modified for MTCH transmission.

Proposal 2: Accept the working assumption that RLC-UM for MTCH needs to apply exactly one RLC Length Indicator per RLC SDU.

References

[1] 3GPP TS 36.300, E-UTRAN Stage 2
[2] 3GPP TS 36.321, Medium Access Control (MAC) protocol specification 
[3] 3GPP TS 36.322, Radio Link Control (RLC) protocol specification
[4] 3GPP TS 36.323, Packet Data Convergence Protocol (PDCP) specification
[5] 3GPP TS 36.331, Radio Resource Control (RRC); Protocol specification 
[6] 3GPP TS 36.304, User Equipment (UE) procedures in idle mode
