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1 Introduction

There are 9 QCIs and at most 8 DRBs allowed for each UE as defined in LTE network [1]. In last meeting [2] proposes additional three DRBs shall be introduced for signalling transmission. However S1/X2AP signalling messages can have higher priority than UE traffic, only increasing the number of DRBs is not enough for guaranteeing the signalling transmission. This paper is intended to analysis the potential requirement on RN DRB, in order to guarantee the transmission quality and service availability for S1/X2AP signalling transmission over DRBs. 
2 Discussion
2.1 The Requirement of S1/X2AP signalling transmission over DRB 
There are two kinds of S1/X2AP signalling i.e. UE associated and non-UE associated signalling [3] [4]. The reason for differential treatment of signalling for UE associated and non- UE associated procedures is that time criticality requirements of those two groups of procedures is significantly different, which implies the different packet forwarding treatment requirements to those two kinds of S1/X2AP signalling [5]. And in LTE/SAE, all traffic mapped to the same EPS bearer receive the same bearer level packet forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.) and different bearer level packet forwarding treatment requires separate EPS bearers[8]. While according to the mapping rule in the current Relay architecture, all the data flows with the same QCI should be mapped into the same EPS bearer of RN, thus the same DRB, thereby experiencing the same treatment. Therefore, in order to implement the different time criticality requirements, it is obvious that the UE associated and non-UE associated S1/X2AP signalling should be carried by different RN EPS bearers.
Observation 1: The RN DRB for carrying the UE associated S1/X2AP signalling should be different from that for carrying non-UE associated S1/X2AP signalling.

Further, even different UE-s may have significantly different requirements on response time criticality, e.g. UE with emergency calls vs. UE providing simple internet access [5], which means different UEs’ S1/X2AP signalling may require different packet forwarding treatment. Accordingly, different RN EPS bearers may be required for different UEs’ S1/X2AP signalling.
Observation 2: The RN DRB(s) for carrying different UEs’ S1/X2AP signalling may be different from each other.
Under the current Relay architecture, the Un DRBs are used to carry both the user data and the S1/X2AP signalling. In general, the S1/X2 signalling should have higher priority than user data. If the DRBs which are used for signalling transmission and the ones for user data transmission have the same QCI characteristics, in case of radio congestion, the DRBs used for signalling transmission may not be successfully delivered within the delay restriction. That will affect the signalling transmission quality and service availability.
Observation 3: The RN DRB(s) for carrying the S1/X2AP signalling should be different from those for carrying the user data.
In Rel8/9, the EPS bearer QoS profile includes the parameters QCI, ARP, GBR and MBR. Each EPS bearer (GBR and Non-GBR) is associated with the QCI and ARP. A QCI is a scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the access node (e.g. eNodeB)[1][6].
The Un interface is a wireless interface.  In order to guarantee the transmission quality and reliability of S1/X2AP signalling, higher priority and lower Packet Error Loss Rate is necessary. Meanwhile, for the service availability it requires less delay and guarantee of the bite rate for the DRBs that carry S1/X2AP signalling.
Observation 4: The S1/X2AP signalling requires higher priority, lower Packet Error Loss Rate, less delay GBR bearer than the normal data services.
2.2 Current QCI for DRBs carrying S1/X2AP signalling 
When we look into the currently defined QCIs, it seems the QCI 5 is the most suitable for the signalling transmission, with Resource Type of Non-GRB, Priority level 1, PDB=100ms and PELR=10-6[1].

The priority level 1 is the highest priority among all current services, and the PELR =10-6 is the lowest PELR. However, as analyzed in [7], the corresponding PDB probably can not meet the latency requirement of LTE system on the signalling transmission.

In addition, it is also questionable that the Non-GBR type bearer can guarantee appropriate transmission of the DRBs used for S1/X2AP signalling [7].
Besides, it was also agreed that new QCI could be introduced if the existing QCIs can not meet the requirements for the transport of S1 signalling [8].
Therefore, from the priority, reliability, latency perspective, the current standardized QCIs are likely not applicable to the S1/X2AP signalling transmission. 
It should be noted the Operator can define some QCI for the specific purpose. However, from the standardization point of view, the requirement of S1/X2AP signalling transmission and the QCI match in the RN scenario should be determined by the related TSGs, i.e. SA and CT. Before we define the specific requirement for S1/X2AP transmission on RN DRB, it may not be adequate to address the issue of satisfying the S1/X2AP signalling transport over Un by merely increasing the number of DRBs.
Proposal: Before introducing more DRBs, we need to investigate the requirement on S1/X2AP signalling transport over Un. And an LS should be sent to TSGs SA and CT for further study.  
3 Conclusion

In this contribution, we analyze the requirement on S1/X2AP transmission on RN DRB and get the following four observations: 
Observation 1: The RN DRB for carrying the UE associated S1/X2AP signalling should be different from that for carrying non-UE associated S1/X2AP signalling.

Observation 2: The RN DRB(s) for carrying different UEs’ S1/X2AP signalling may be different from each other.
Observation 3: The RN DRB(s) for carrying the S1/X2AP signalling should be different from those for carrying the user data.
Observation 4: The S1/X2AP signalling requires higher priority, lower Packet Error Loss Rate, less delay GBR bearer than the normal data services.
Based on the above observations, we propose that:
Proposal: Before introducing more DRBs, we need to investigate the requirement on S1/X2AP signalling transport over Un. And an LS should be sent to TSGs SA and CT for further study. 
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