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1. Introduction

At last meeting, RAN1 has agreed that type 1 relay node should be supported in LTE-A [1]. We’d like to make the protocol stack of type 1 relay more clear before we head to detail design of relay. In this contribution, we’ll focus on the user plane protocol stack. 

In our view, there are two possible protocol stacks. One has been proposed in [2], the other will be introduced in this contribution. 
2. Discussion
2.1. Background
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Figure 1 User plane protocol stack of an eNB

Figure 1 shows the protocol stack of LTE. The endpoints of IP, UDP and GTP are eNB and GW. GW maps user data to GTP tunnel basing on the radio bear the data belongs to. The IP protocols over L2 are used to route data packets between eNB and GW in the network.
2.2. Solution 1
Figure 2 shows the protocol stack proposed in [2]. 
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Figure 2 User plane protocol stack of a RN (Solution 1)
This solution is characterized by follows:

· IP, UDP and GTP are moved from eNB to RN;

· S1-U GTP is between RN and GW, and GW considers RN as an eNB;

· Parent eNB do nothing other than forwarding user data base on the IP address of RN.
In this solution，parent eNB needs know nothing about the contexts of UEs serving by RN. At most time, parent eNB acts as a wireless router.The biggest benefit of the solution is almost no new signaling protocols are required except some improvements may be introduced to the PDCP, RLC and MAC protocols. One drawback of this solution is that parent eNB knows nothing about the QoS of the bears between RN and GW and all downlink data packets to RN will be forwarded with the same priority.
2.3. Solution 2
Figure 3 gives out another solution. 
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Figure 3 User plane protocol stack of a RN(Solution 2)
This solution is characterized by follows:

· IP, UDP and GTP are ended in parent eNB;
· S1-U GTP is between parent eNB and GW, and GW knows nothing about RN;

· A new Tunnel protocol is introduced to identify EPS bears uplink data packets belonging to in parent eNB and to identify EPS bears downlink data packets belonging to in RN;

· IP packets, destine to UE service by RN, are decapsulated from GTP packets and sent to corresponding tunnels in parent eNB.
In this solution，parent eNB needs to store some UE context information to finish GTP to Tunnel protocol transform. For parent eNB knows the QoS information of every EPS bear, it can offer different service for different bear. The drawback of this solution is a new tunnel protocol must be introduced between RN and eNB.
3. Conclusion
We have discussed the user plane protocol stack of type 1 relay. It is proposed RAN2 discuss the issues and solutions presented in this document..
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