3GPP TSG-RAN WG3 Meeting #66:
R3-093127
Jeju, Korea 9th - 13th November 2009
Agenda item:

15.1.2
Source:
Nokia Siemens Networks, Nokia 
Title:
Comparison metrics for relay architectures
Document for:

Discussion and Decision

1
Introduction
Four relay architecture alternatives have been heavily discussed in previous RAN3 meetings [1]:

· Alternative 1: Full-L3 relay, transparent for DeNB

· Alternative 2: Proxy S1/X2

· Alternative 3: RN bearers terminate in DeNB

· Alternative 4: S1 UP terminated in DeNB

In [2], a comparison metrics was proposed that address the different aspects of both the control and the user planes. However, there have been several other contributions (for example, [3]-[7]) that discussed issues that were not specifically addressed in the comparison tables of [2]. Thus, in this contribution we try to give a comprehensive comparison metrics that can be used to evaluate the different architectures more reliably.   
2 Comparison metrics
Table 1 gives the metrics we recommend to be used to compare the different alternatives. 
Table 1: Comparison metrics for the different architecture alternatives.

	Metric
	Description

	Header Overhead
	How much header overhead there is over the Un, as well as other interfaces due to tunnelling, multiplexing, etc… , both in the control and user planes?

	Header compression
	Is it possible to use legacy header compression or new ROHC profiles or header compression algorithms required? If legacy methods can not be used, what is the complexity and efficiency of the new compression mechanisms/profiles? 

	UE mobility
	Complexity
	Relaying is expected to work with release 8 UEs, but are there any differences from the UE handover procedures of release 8, from the CN point of view?

	
	Efficiency
	Any unnecessary back and forth forwarding?

	
	Delay
	What is the total required time for a UE handover? What is the handover interruption time? Does the delay fall within the limits set by release 8 standards?

	RN mobility
	Complexity
	Can the release 8 UE handover procedures be reused here? If not, what are the major required upgrades?

	
	Delay
	How much delay is incurred during a RN handover? Is the RN handover delay short enough to guarantee the QoS of the UEs under the RN will not be severely affected?

	
	Flexibility
	Is the RN handover mechanism able to support flexible admission of the relayed UEs and their bearers (i.e. whether partial admission of some of the bearers is accepted or it is all or nothing scheme where all the relayed UEs are admitted or not)?

	Multi-hop support
	Is the support of more than two hops straightforward? What are the scalability issues, in terms of extra overhead, delay and other QoS metrics, admission control issues, etc, … 

	QoS control
	Bearer mapping between Un and UE EPS bearer
	Is it straightforward to guarantee the per-bearer QoS over the Un interface? If not, what upgrades have to be made to support it? Do these changes affect CN entities such as MME and P/S-GW?  How flexible the bearer mapping can be (per bearer, per UE, per QoS class, etc…)

	
	Number of Un bearers
	Can the release 8 limit of 8 bearers per UE be kept over the Un interface (i.e. 8 Un bearers per RN) or is there a need for more Un bearers? 

	
	UE AMBR
	Can we control the DL AMBR of UEs over the Un interface? 

	
	ARP
	Can the ARP of the UE EPS bearers be used during admission over the Un? 

	
	QCI
	Are the nine QCIs of release 8 sufficient or there is a need to define new ones? Also, will it be possible to keep the requirements of the release 8 QCIs as is, or would they have to be redefined taking the extra delay incurred due to relaying?   

	
	control plane
	Can we satisfy the requirements of control plane messages between the RN and MME? Can control plane messages such as S1/X2 be transported over the Un with the required priority within signalling radio bearers? Or do they have to be mapped to DRBs? If so, are the current QCIs capable of satisfying the requirements? How about the impact of head of line blocking if DRBs are used for signalling transport?

	
	RB setup/reconfiguration delay
	What is the latency of radio bearer setup and reconfigurations? Does it meet the release 8 requirements?

	Flow control
	Necessity
	Do we require new flow control mechanisms between the RN and DeNB for the different architectures?

	
	Efficiency
	What kind of flow control mechanisms can be realized in the different architectures (per-bearer, per – UE, per QoS, per RN, etc), and what is the efficiency of each?

	S1 issues
	How efficient is the S1 messaging, especially in the case of high density deployment? Does the RN have to keep S1 links directly with the MME and as such use part of the Un resources for S1 maintainance, such as SCTP keepalive or GTP-U echo messages? If so, what is the impact on overall system utilization as well as the incurred S1 latency? What optimization possibilities exist to reduce the load over Un for S1 messaging?

	X2 issues
	How efficient is the X2 messaging, especially in the case of high density deployment? Does the RN have to keep X2 connections with all neighbour RNs as well as (non-donor) eNBs, or it has to keep only one X2 towards the donor eNB? What is the impact of both cases on the Un resource utilization, i.e. considering the SCTP keepalive and GTP-U echo messages as well as signalling required to enable optimizations such as ICIC where the RN might be required to forward its load information towards all the nodes with which it has X2 connection with? What optimization possibilities exist to reduce the load over Un for X2 messaging? 

	Security
	What is the impact on security? Can we still keep the security requirements of release 8 (ciphering for both SRBs and DRBs and integrity protection for SRBs)? What kind of security mechanisms should be used over the Un? 

	 Node impact
	 Considering all of the above issues, what are the impacts on all the nodes in the system?

	
	MME
	Any upgrades needed in the MME to support RNs? Can the release 8 bearer setup, modification and QoS control be enough or major upgrades required?

	
	S/P-GW
	Any upgrades needed in the S/P-GW to support RNs? Can the release 8 S/P-GW be able to support RNs or major upgrades required?

	
	DeNB
	What are the minimum required upgrades from a release 8 eNB?

	
	RN
	What is the complexity of the RN? What are differences between a DeNB and RN? 

	
	Other CN entities (new nodes?)
	Any new network entities needed to be added to the system to enable RNs? 

	Standardization 
	First Standard
	What is the anticipated impact on standardization? Is it easy to standardize the alternative as is, or simplifications required? Any unclear issues that can end up being showstoppers that can delay the standardization process? Is the alternative relizable for release 10 or should be postponed for future releases?  

	
	Future Enhancements
	Does the straightforward standardization of an alternative entails the need for future enhancements (stanadard revisions), which can already be identified at the moment, in order to provide optimized performance? Or is the alternative relatively difficult to standardize as is, but no further enhancements (standard revisions) are required for optimized performance, or at least no major ones can be seen at the moment? 


4
Conclusion
In this contribution, a comprehensive comparison metrics is given that can be used to evaluate the different architecture alternatives. The metrics given here can be used in identifying the pros and cons of the different architectures and help in the decision as to which alternative will be chosen for the first realization of relaying in LTE-advanced. In order to facilitate this decision process, we propose:

Proposal 1: RAN3 to discuss the comparison metrics given above and identify the elements that can be disregarded because the four alternatives have more or less similar behaviour regarding them.

Proposal 2: RAN3 to prioritize the comparison metrics, and include it in the relevant TR. 
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