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Discussion and Decision

1 Introduction
At RAN3#76 the following points were made regarding MRN way forward:

· The solution descriptions and comparison table will be finalized and TR 36.836 will be sent to RANP#56 for further decisions. 
· The next step for RAN3 is a down-selection among the solutions detailed in the TR. This down-selection will provide the basis for RAN3 work for the remainder of the SI.
· The current SI work is planned until the next plenary and might be extended or it might end in June. RANP#56 might request inputs from other RAN groups, as deemed necessary.

· There will be a plenary discussion, based on company proposals, to identify the input needed from other groups to further the Mobile Relay work. 

2 Discussion

Several questions are addressed to all participants with the purpose of providing input into this way forward.

Note: Q1 is a voting question. For Q2, Q3, Q4: all companies are invited to add their own bullets, listing company name at the end. Duplicates, editing, etc will be dealt with after all input is received. 

Q1

: Which
 architectures should RAN3 select to focus on at this stage of the SI?  

    (List company vote. Voting for several architectures allowed)
· Alt1: IDCC, CATT, ZTE, China Unicom
· Alt2: LGE, IDCC, CMCC, NEC, CATT, New Postcom, ZTE, China Unicom, NSN
· eAlt2-1:

· eAlt2-2: New Postcom
· eAlt2-3:

· Alt4:
· Repeaters:
· WiFi access/LTE backhaul:
Q2: What MRN Architectures issues need to be addressed by RAN3 during the remainder of the SI?
       (Companies voting for MRN architectures especially invited for input)
· RAN sharing for MRN and DeNB [LGE]
· DeNB capability supporting Rel-10 and Rel-11 relay[LGE]
· Configuration of Un subframe partitioning, i.e. deployment of type1 relays as mobile relays in high speed trains [IDCC]
· Need for X2 and neighbour information exchange for mobile relays? [IDCC]
· Down selecting the MRN architecture [CMCC, CATT, China Unicom]
· Prioritization of the comparison metrics [NEC]
· [Huawei]:
1. Admission control, and how to prevent drop of all flows of a particular QCI due to congestion at target DeNB. Most of the proposed mRN alternative architectures seem to have a problem addressing this issue. It is imperative that any selected mRN architecture should not compromise essential RRM functionality, such as admission control, scheduling, congestion control, etc.

2. Impact of cell edge operation on backhaul throughput: In R3-112764 a quantitative analysis was provided that indicated that the Un link will need to provide tremendous throughput to support the needs of all the traffic served through the mRN. Given that the mRN needs to support this load while handing off from one DeNB to another, and that the spectral efficiency is an order of magnitude lower at cell edge than at cell centre, it is expected that the Un link throughput may be significantly impacted by HO events. This may be the biggest performance challenge for any mRN solution. (May require an LS to RAN1)

3. Impact of buffering at Donor eNB: Need to understand how much data will be buffered at the DeNB, and how this may affect performance during a mobility event. 
· For most of the proposed mRN architectures there will be an interruption in Un interface during mobility event (except for eAlt. 2-1). During this time, all of the DL data destined for the RN must be buffered in the DeNB, and all of the UL data coming from the RN must be buffered in the RN. After the Un connection is re-connected on the target DeNB, there will be congestion on the Un interface resulting in delay of the user plane data. The impact and severity of this issue needs to be analyzed.
· For eAlt 2-1 there is no interruption of the user plan. However, there is still a concern about DL data buffered at the source DeNB, and not yet delivered to the RN. This data should be flushed from the source DeNB to the mRN before detaching the RN from the source. Hence the amount of data buffered at the DeNB will add some time that needs to be accounted for during mobility events.
4. Quantitative analysis and assumptions for performance of mRN alternatives: So far there has been a limited number of contributions providing quantitative analysis or comparison among different alternatives R3-120752, R3-121145, R3-121222. Some scepticism has been raised as to the assumptions used in these performance comparisons. Therefore, there is an urgent need to agree on acceptable assumptions, and align the analyses in order to compare the performance impact of different alternatives. 

5. DeNB remote from RN PGW: One typical result of employing relay nodes on trains is that the relay node may travel very far (100s - >1000 km) during the journey of the train. In most of the proposed mRN architectures the RNs PGW is anchored at the start of the train’s path (CN or initial DeNB). This may introduce a number of impact to both performance and/or the protocol:
· Long transmission delay.
· Reachability of CN nodes (RN or UE CN nodes) from DeNB or other nodes.
The severity of these issues and potential enhancements to solve them need to be evaluated.

6. Roaming and Charging: High speed trains invariably will cross the PLMN, operator, and political boundaries. Thus a single operator may not be able to provide service throughout the complete journey of the train. It has not been discussed how roaming could be supported with the mobile relay. There will be a need to either handoff the RN and all the supported traffic to another operator, or otherwise to detect and indicate the roaming condition to the end users, and reflect the impact of roaming for charging and billing purposes. Furthermore, certain billing approaches may be impacted by configured RN parameter settings (e.g. ECGI). (May require an LS to SA2)

7. TAI and TAUs: RN mobility introduces potential challenges related to TAI and TAUs. Several contributions have already highlighted these challenges, and possible solutions. Each of these solutions has pros and cons. We need to evaluate the severity of this issue, the potential solutions, and any protocol or functional enhancements needed to support the most desirable solutions.

8. Management of RN Cell Parameters: Several RN cell parameters, e,g. ECGI, TAI, PCI, radio configuration, etc. are configured statically in Rel. 10 from OAM during UE attach procedure. Different proposed mRN architectures may necessitate the update of one or more of these parameters during mobility events, while other proposed architectures may mandate that certain parameters should not be updated. There is a need to evaluate the potential impact of not updating certain parameters (e.g. PCI and ECGI) on network performance, or existing protocols and procedures. For those cases where parameters need to be updated, there is a need to assess if this requires OAM intervention or not (e.g. preconfigured or derived from DeNB parameters)

9. Multi-RAT and local service support: It is expected that a selected mRN solution should provide support for multiple RATs backhauled over the Un, and also support for local services provided over WiFi. Local service support may be provided via features such as LIPA or SIPTO, which may need some enhancements to work with mRN. Alternatively, local services may be supported through standalone WiFi. It is expected that support for local services is important for the commercial adoption of any mRN solution, as this can provide the financial incentives for the train operator to deploy a relay solution on their trains, as well as offloading bandwidth intensive applications (VoD, entertainment, etc.) from the cellular operator’s network to local servers.
10. Protocol and Procedure Enhancements: During the analysis it has been discussion that there will be a need for some small enhancements of various protocols or procedures related to mRN operation. Some of these enhancements may be common to all architectures, while others may be specific for a given architecture. Among these enhancements are the following:
· Mobile relay startup procedure: common, but possibly different slightly different flavours for different architectures.
· Selection of target donor cell: How to restrict the target eNB during mobility events to only those than can support the mRN? (Common)
· Enhancements to existing protocols (architecture specific). This includes:
a) Integrity protection for S1/X2AP in Un interface (Alt. 1)
b) Enhancement to path switch procedure (eAlt. 2-1)
c) S1or S5/S8 setup between target and initial DeNBs (Alt.2 and eAlt.2-2 respectively)
d) X2 interface connectivity (Alt. 1)
e) Relay bearer mapping: QCI-to-DSCP mapping for multi-RAT (common), how to send bearer mapping configuration to mobile relay’s PGW (Alt.1) (May require an LS to SA2)

f) Differentiation between Rel.10 RN and Rel.11 mRN at DeNB and/or MME.
· Path optimization: It is not a pure optimization on mobile relay architecture. When considering mobile relay architecture, both mobility and path issue are all a kind of factors for drawing a candidate solution. [New Postcom, III]
· LIPA/SIPTO support clarification in the comparison table [ZTE, III]
Q3: What Existing Solutions issues need to be addressed by RAN3 during the remainder of the SI?

      (Companies voting for Existing Solutions especially invited for input)
· Performance analysis for existing solutions: There has been a number of contributions discussing the limitations of serving UEs travelling on high speed trains. However, as yet, there has been no contribution with a quantitative analysis for the performance for the two existing solutions identified for evaluation: L1 repeater and LTE-as-backhaul-WiFi-as-access. As the main objective of the SI is to evaluate the potential performance improvement of mRN vs. existing solutions, there is a need to provide a baseline for the existing solutions. At a minimum, this should include a quantitative analysis of the coverage and spectral efficiency improvements to be expected from the deployment of L1 repeaters on the train. (May require an LS to RAN1 or RAN4)

Q4: Are there any other issues that could be clarified by the RAN Plenary in order to advance RAN3 MRN work?
· Un backhaul (e.g R-PDCCH, PHICH-less HARQ operation) issues for the high speed scenario [IDCC]
3 Conclusion

�As we will not be doing any down selection at this meeting, we can remove Q1.


�I agree with Mazin that we should delete Q1 from the paper because down-selection will be done at later meeting.


� We also think it is a little bit early to discuss Q1 during this phase. In the discussion during the recently meetings, we just come out a rough concept how each alternative works. It seems that several remainder issues are raised in the Q2/Q3/Q4, which means more study is still necessary. Otherwise, there would not be enough information for verifying mobile relay architecture. We can just focus on Q2/Q3/Q4 first to have a whole picture how each mobile relay alternative works.





