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1. Introduction
This is a response paper to R3-121145 regarding the analysis on handover latency and optimization of UE context transfer for eAlt2-1 mobile relay.
2. Discussion
2.1. Handover latency

In [1] it is stated the mobility procedure for eAlt2-1 consists of three main steps: 
· attach of RN_UE2 to the target DeNB
· transfer of UE bearers from source to target DeNB, and 
· detach of RN_UE2 from source DeNB. 
Hence the total expected HO latency for eAlt2-1 is about 181ms.
Some assumptions and parameter values given in [1] seem questionable and some of our considerations are provided below:

· From perspective of control plane signalling, attachment procedure depicted in [1] is a simplified and incomplete call flow, lack of some imperative steps, e.g. NAS SMC procedure, subscription data handling between HSS and MME, IP-CAN Session Termination procedure between PCRF and DeNB (as a PGW), GTP tunnel update procedure between DeNB (as an eNB) and MME, and between MME and DeNB (as a SGW) after UE has completed attachment, etc.
· In RN_Cell2 Configuration Update phase in [1], latency for, at least SCTP connectivity establishment procedure between MRN and DeNB was not considered.

· After handover related signalings are completed, the source RN (RN_UE1) shall maintain Un i/f until all DL data packets from source DeNB arrives at source RN. Otherwise, user packets will be lost. Therefore, if eAlt2-1 mobile relay supports lossless data transmission, the waiting period should be taken into account in total handover latency.
In [1], it is stated “We also estimated about 10 msec to flush the buffers of DeNB1 following a path switch. This is an educated guess. How to obtain a more accurate estimate is FFS.” It is not necessarily true that DeNB can accomplish it within 10ms. In fact, the source DeNB can assure the data forwarding process is complete until ender markers of all UE bearers from all the serving S-GWs respectively have been received. The procedure may take hundreds of milliseconds to accomplish.
· We share the same view with [1] that UE context transfer and path switch procedure of individual UEs are independent processes and can be performed in parallel. However it is not true that the UE context transfer and path switch procedures of all the UEs can start at the same time and then finish at the same time, which results that only the time needed by the UE context transfer and path switch procedures of ONE UE is accounted in the latency. We assume the whole UE context transfer and path switch procedures for all UEs may take ten times of single UE procedures.

· It is assumed the radius of a DeNB is approximatly 30km when calculating the expected time spent when a high speed train traverses the coverage of a DeNB. However, considering the reference system deployment for evaluation, typical ISD(Inter Site Distance) value is at about hundreds to thousands meters level in TR25.814, e.g. 1732 meters, 1000 meters. It’s true that some optimization can certainly be implemented in order to reduce handover frequency and UE handover failure rate in high speed scenario, e.g. by prolonging the cell dimension along the railway path with RRH. Anyway, 30km cell radius is quite questionable. Hence the observations regarding the distance travelled during the mobility procedure and that mobile RN spends a negligibly small percentage of time in HO events are not convinced.
· Based on some field test data, a typical UE attachment procedure may take 2～3 seconds. It is worth noticing that an RN needs to do more work than a UE (such as to establish connection with OAM, setup S1 and X2 interfaces) during the attachment procedure. Therefore, for eAlt2-1 mobility procedure, the total expected latency for eAlt2-1 changing DeNB should be at least several seconds level. At 350km/h velocity, a high speed train can traverse about 100m per second, the distance of handoff region should be several hundreds in a typical deployment.
· The analysis in [1] does not take failure case into account, although it may be rare case. Taking RACH procedure for example, without RN handover, the RN should apply contention based random access to the target DeNB for the attach procedure. Once collision occurs, the RN has to re-initialize RACH procedure after the backoff time, according to current mechanism. This may take tens or hundreds millisecond. It’s acceptable for fixed relay, but may not be the case for mobile relay.
Observation 1: The calculation in handover latency in [1] is questionable. It’s not appropriated making the evaluation based on such ideal calculation, especially considering the  reliability in strict sequence of whole procedures including RN attach, UE context transfer, and RN detach from source DeNB in the actual implementation for eAlt.2-1.
2.2. Optimization of UE context transfer

In section 3 of [1], it’s estimated that before any HO procedure can occur, the preparation procedure mainly for UE context transfer contributes about 15% of the HO delay, hence the mobility procedure is optimized by reducing the setup of the X2 connection to the source DeNB for the MRN during RN_UE2 attach and Handover Request/Handover Acknowledge procedure for UE context transfer.  
However, this optimization does not work. The analysis on UE context transfer only focuses on how to make the target DeNB acquire the MME UE S1AP ID and GUMMEI in order to transfer the Path Switch Request to the correct MME, by reusing the Rel-10 HeNB GW solution.  However, the UE context contains rather essential information, e.g., E-RABs info, QoS info, RRC context, security context, etc, which cannot be acquired by the target DeNB with the proposed solution. The EPS bearers cannot be setup for the UEs in the target DeNB without such information, thus the target DeNB cannot work for those UEs.
Observation 2: The handover preparation procedure (e.g. HO REQUEST/ACK for UEs) for UE context transfer cannot be omitted. The optimization in section 3 of [1] aiming to further improve the latency does not work.
3. Conclusion
RAN3 is requested to take the above responses into consideration.  
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