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1   Introduction 
The last meeting agreed the criteria for the comparing the solutions for mobile relay, and the existing solutions. One of the criteria is 

Admission control for individual UE bearers: Is admission control performed individually for UE bearers during the moving of RN? Are there any impacts of the way admission control is performed?

This document analyzes the issues and propose a way forward.

2   Problem Statement
The Mobile Relay can serve a large number of UEs. When the Mobile Relay moves from source DeNB to target DeNB, the target DeNB may not have enough resource for the Mobile Relay. The target DeNB may reject one or more GBR bearer(s). In case of Mobile Relay (MR), many UEs are using that (or those) GBR bearer(s), all UEs are affected no matter whether some UEs have higher priority than the others. For example, the MR is using a 10Mbps GBR bearer which is shared by 20 UEs (for simplicity reason, let’s consider the 10Mbps is evenly shared by the 20 UEs). The target DeNB can only accept a 8Mbps GBR bearer. According to current standard, the MR’s GBR bearer is rejected, which affects all 20 UEs. Is it possible that the target DeNB accept the MR with a 8Mbps GBR, which means 16 UEs are not affected and only 4 UEs are affected? 
In most of the scenarios, the DeNB along the train’s route at average only serve MRs from two trains (i.e. the trains in the opposite direction). It could thus be concluded that the resource shortage issue only happens to the DeNBs deployed at the station. Since the train’s schedule is pre-defined and almost fixed, the operator can know the maximum number of MRs at the station at any time. The operator can plan it accordingly. So the resource shortage issue may rarely happen.

In addition, the eNB usually does not allocate 100% of its resource for the GBR bearer. Depending on the operator’s decision, the eNB has some resources reserved for non-GBR bearer. So in case the resource shortage does happen in a DeNB, the DeNB can first release the resource used for non-GBR bearer, then use the resource to admit the new MR’s GBR.

Observation 1: By careful network planning, the operator can reduce the possibility that the target DeNB does not have resource to admit the Mobile Relay’s GBR bearers.
2.1   Admission Control for GBR in current standard

The above question actually consists of two parts:

· Whether the target DeNB can modify the MR’s GBR bearer during the HO procedure, and

· Whether the MR or DeNB can release the GBR bearer of the affected UE(s). 

Current standard supports the eNB initiated E-RAB release indication procedure. The MR can release the GBR bearer of an affected UE. So we only focus on the first issue of modifying the GBR bearer. In current standard ([1]), an EPS bearer is referred to as a GBR bearer if dedicated network resources related to a Guaranteed Bit Rate (GBR) value that is associated with the EPS bearer are permanently allocated (e.g. by an admission control function in the eNodeB) at bearer establishment/modification. Otherwise, an EPS bearer is referred to as a Non-GBR bearer. During the handover procedure, the target eNB either admit or reject a GBR bearer, but not to modify the GBR bearer. The current standard ([2]) also make it clear that E-UTRAN "QoS re-negotiation" is not supported. If an eNodeB can no longer sustain the GBR of an active GBR bearer then the eNodeB should simply trigger a deactivation of that bearer.
Observation 2: Current standard only support to admit or reject a GBR bearer during the establishment or HO procedure, but not to modify the GBR bearer for a regular UE.
Observation 3: If RAN3 see the need, SA2 group need to be consulted about the feasibility to modify GBR bearer during the attach procedure, or HO procedure for a Relay-UE.
2.2   Detailed analysis for Alt.1, Alt.2, eAlt.2-2 and eAlt.2-3
In Alt.1, Alt.2, eAlt.2-2 and eAlt.2-3, the MR performs admission control for UEs connecting to the MR. 
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Figure 1 – Admission control for MR during the MR’s X2 HO

In these solutions, the MR’s EPS bearer is first setup in the DeNB. During the HO procedure, the MR’s EPS bearer is either admitted or rejected in the target DeNB if using current procedure. The target DeNB does not perform the admission control for individual UE connecting to the MR. In addition, the DeNB does not know the individual UE in Alt.1.
2.3   Detailed analysis for eAlt.2-1
In eAlt.2-1, there is no HO for the MR. When the MR-UE1 is serving the UEs and is moving to the coverage of DeNB2, the MR-UE2 attaches to DeNB2. The MR-UE2’s EPS bearer is setup during the attach procedure. 
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Figure 2 – Admission control for MR during the attach procedure

In case of DeNB2 does not have enough resource, the DeNB2 reject the MR’s GBR bearer if using current procedure. The DeNB2 does not perform the admission control for individual UE connecting to the MR.
2.4   Detailed analysis for Alt.4
Alt.4 is unclear on how the MR’s admission control is performed, due to the procedure for setting up the MR’s EPS bearer. 
· If the MR’s EPS bearer is setup just like current UE, i.e. the EPS bearer is based on the MR’s QoS, then the DeNB performs admission control during the MR’s attachment and handover. There is no way for DeNB to consider the individual UE during the admission control, for example, because no UE attaches to the MR, before the MR finish the attach procedure. 

· If the MR’s EPS bearer is setup using the UEs’ QoS profile, then does it mean that the DeNB has to modify the MR’s EPS bearer when a UE attaches to the Mobile Relay or deattaches from the Mobile Relay? As stated before, current standard ([2]) does not support the E-UTRAN initiated QoS re-negotiation. 
Observation 4: None of existing Mobile Relay solutions can support the DeNB considering the UE during the admission control for the MR when the MR changes the DeNB, if using the procedure defined for regular-UE.

3   Conclusion and Proposals
It is proposed that RAN3 study the necessity to introduce a mechanism for the Mobile Relay UE to modify GBS bearers on the Un interface after considering the individual user UEs during admission control for the MR during attach or HO. If RAN3 see the need, SA2 group should be consulted for the feasibility of modify GBR bearer during the attach procedure, and the handover procedure.
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