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1. Introduction
The termination point of the different protocols (S1, X2, GTP-U, SCTP/IP, UDP/IP) when Type I relay nodes (RN) [1] are inserted in LTE-A networks was discussed in the previous RAN2/3 meetings. Four options, denoted Alt.1/2/3/4, are being considered as described in [2]. One major difference between Alt.1, 2, 3 and Alt.4 resides in the way to multiplex UE’s EPS bearers on Un. This multiplex is handled at L3 through the S1 interface for the first three options while it is handled at L2 for the latter. This contribution elaborates on the L2 multiplex on Un for Alt. 4 relays.
2. L2 structure for Un
The multiplex is formed at L2 through MAC multiplexing (Figure 1 and Figure 2). GTPU tunnels are terminated at DeNB and mapped onto RN’s radio bearers in DeNB as in a legacy eNB. DeNB provisions as many Un’s DRBs/SRBs to support 1-1 mapping with UE’s EPS bearers. Then Un’s DRBs/SRBs are multiplexed on the same transport block by extending the LCID field to address all of them. The required changes at L2 MAC are small as they reduce to allow multiplexing RLC SDUs from different UEs in the same MAC PDU, and LCID extension. This allows achieving a small overhead since extending the current 5-bit LCID to only 2 bytes would be sufficient to address 65536 bearers under the RN. It should be further noted that, due to the likely good radio link on Un, MAC is expected to form large transport blocks carrying multiple concatenated packets of the same UE/RB in the same TTI. Hence, most of the time only one instance of the LCID will tag multiple packets of the same UE/RB, thus further reducing the overhead increase per packet to ~ 1 byte (compared to legacy LCID). This approach does not require any new compression scheme and allows minimizing the RN’s complexity (no unnecessary protocol termination).

Finally, UE’s bearers mapping/aggregation on Un is not visible outside DeNB/RN L2. That is no particular RN-UE (i.e. Un) bearer, on top of SRBs and the default DRB, needs to be set-up over S1 at RN setup. However, there is a one-to-one correspondence between Un RBs and Uu RBs in RN. Hence EPC implicitly controls Un RBs through Uu RBs. In summary, handling the Un multiplex at L2 in Alt4:

· minimizes the overhead increase to less than ~ 1 byte per packet

· minimizes the changes required at L2 to MAC LCID extension, no new header compression needed

· minimizes both the DeNB and RN processing requirements, so cost.

It should be noted that the proposed L2 structure can be further enhanced by e.g. allowing differentiating RBs with different QoS in MAC through the support of multiple MAC PDUs in the same TTI. Thus, instead of multiplexing with the same MCS all RBs of all UEs scheduled in the transport block issued in a TTI, a QoS-dependent link adaptation could be implemented independently for each MAC PDU (and transport block) in the TTI. This proposal is further elaborated in [3].
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Figure 1: Layer 2 structure for LTE-A downlink donor eNB (single component carrier)
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Figure 2: Layer 2 structure for LTE-A uplink relay (single component carrier)

3. Conclusions

In this document, we propose a simple and straightforward L2 multiplexing scheme re-using the legacy L2 structure and extending the LCID field in the MAC PDUs sent on Un. The proposed scheme is shown to limit the overhead increase on the Un multiplex to only ~1 byte per packet compared to the legacy Uu multiplex (LCID extension) while not requiring any additional costly processing on the U-plane. As a result, we ask RAN2 to agree on the following proposals as the way forward:

Proposal 1: Un L2 multiplex of UEs’ EPS bearers of Alt. 4 relays operates at MAC sub-layer
Proposal 2: MAC multiplex of UEs’ EPS bearers of Alt. 4 relays is achieved through LCID extension
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