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1.
Overall description:

RAN4 thanks RAN1 for the LS R1-091127 (R4-091240) on mobility evaluation, and provides feedback on the questions raised in the LS below. RAN4 would like to note that the answers below are in the context of mobility evaluation, and might not be suitable for other purposes. 
· [RAN1] Signal measurement and filtering: It is RAN1’s understanding that RAN4 does not specify an exact filter model to be used for signal measurement and filtering. As a guideline, is it sufficient to use a rectangular filter of duration 200ms?

[RAN4] As a model of typical averaging, 200ms rectangular window (with averaging in the linear domain) is a suitable model for tracking RSRP performance for mobility performance evaluation. This window may be used for non-DRX, as well as for as typical DRX configurations used for VoIP (20ms or 40ms).

RAN4 would like to note that this is with the assumption that measurement errors don’t need to be modelled. If measurement errors are to be modelled then a more refined definition of sampling periods and sampling period spacing would need to be established.

· [RAN1] Radio link failure model: The Qin and Qout criteria are used to trigger radio link recovery and radio link problem detection respectively. As a guideline, can RAN4 recommend guideline values for the signal thresholds corresponding to Qin and Qout under typical mobility conditions?

Also, is RAN4 able to confirm the physical layer procedure to declare RLF, in particular any filters or timers for the purpose of mobility evaluation, as listed in Section 5.1.2.1 of [4]?
[RAN4] These details are currently being finalized. The expected UE behaviour for radio link monitoring is specified in Section 7.6 of [2].  The thresholds for radio link problem (Qout) and recovery (Qin) are not directly defined in terms of SNR levels but rather Qout is defined corresponding to a 10% block error rate of a hypothetical PDCCH transmission and Qin is defined corresponding to a 2% block error rate of a different hypothetical PDCCH transmission.  

While there can be no definitive SNR levels specified for Qout and Qin because those SNR levels will have dependency on channel conditions, some estimates can be provided. In AWGN channel, the Qout and Qin SNR thresholds for RLF testing purposes were found to be -10.1dB and -5.7dB, respectively without implementation margin.  
It was felt, however, that for mobility scenarios, the use of AWGN results might not be appropriate. The RLF thresholds based on ETU70 fading results [3] can be estimated to be in the range of -7.5dB…-8dB for an example fading scenario. 
The RAN4 specific aspects of the model and default parameters provided in 5.1.2.1 of the draft TR are acceptable for modelling mobility performance.

· [RAN1] Detection of cell: RAN4 specifies a minimum performance requirement for the detection of a new cell [2]. Is RAN4 able to recommend a typical value for this delay?
[RAN4] The maximum allowed detection time in non-DRX connected mode is 800ms, which nominally consists of 600ms cell identification and 200ms RSRP measurement periods. However, the typical detection time is expected to be less than the maximum allowed. Further simulation could provide distribution of cell detection time by referring to methodology of previous studies such as [4].  Results are already available for specific scenarios in [9-14].
· [RAN1] Power boost for signalling packets: Mobility performance depends on the delivery of data packets from cells with falling signal strength.

· Certain signalling messages such as the handover command may be made more robust by applying a power boost. Is RAN4 able to recommend a value of the power boost that may be applied to signalling messages?

[RAN4] The maximum boost that could be expected to be applied to signalling messages by the eNB is 3dB. (Reference: RAN4 Section 6.3.1.1 of 36.104).
· [RAN1] Start of service interruption: Service interruption is considered to start if one of the following conditions is true:

· When the signal strength is below [X] dB, or

· When the UE receives the downlink handover command, or,

· When the RLF is detected

For the purpose of mobility evaluation, can RAN4 recommend a guideline value for the signal threshold [X]dB under which service is effectively interrupted, with the assumption of a typical VoIP packet size of 320bits under typical mobility conditions? 
[RAN4] The service interruption can be defined as not meeting a certain BLER requirement after a certain number of transmissions, for example, >20% BLER after 3 HARQ transmissions. The required SNR to achieve this target is about      -6dB (with 328 bit TBS and 5 allocated RBs).  Further demodulation results can be found in [5] and [6] for other BLER requirements.
RAN4 acknowledged that RAN1 requested information regarding parameters specified by RAN2. RAN4 would like to note that the setting of these parameters is scenario dependent and should be adjusted to achieve good mobility performance. Therefore, it is RAN4 recommendation that setting values for parameters such as L3 filter and TTT together with handover margin should be carefully considered.

In addition to the questions above, RAN4 has examined the attachment R1-091126 (R4-091240) finds the RAN4 specific content to be acceptable.

2.
Actions:
To TSG-RAN WG1:
RAN4 kindly asks RAN1 to take the above into consideration for the evaluation of E-UTRAN mobility.
3.
Dates of Next TSG RAN WG4 Meetings:

3GPP RAN4#51


May 4 – 8

San Francisco
USA
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[1] RP-081137. “E-UTRAN Mobility Evaluation and Enhancement”
[2] TS 36.133 v8.5.0
[3] R4-081242, “Combined UE demodulation results”, Nokia
[4] R4-071368, “Performance Trade-off in LTE Intra-frequency Cell Search:, Motorola
[5] R4-081685, “Summary of the LTE UE alignment results”, Nokia

[6] R4-082170, “PUSCH summary w impairments”, Nokia
[7] R1-091309, “Evaluation of Handover performance in a high speed train scenario”, Ericsson

[8] R1-091310, “Evaluation of Handover performance in a Manhattan scenario”, Ericsson
[9] R4-071979, “Intra-Frequency Cell Identification Performance Results”, Ericsson

[10] R4-071989, “Intra-frequency cell identification simulation results”, Nokia, NSN
[11] R4-080110, “Intra-frequency cell identification performance result”, Huawei
[12] R4-080159, “E-UTRA Intra-Frequency Cell Identification Performance Results”, Ericsson

[13] R4-080218, “Performance Results for Intra-Frequency Cell Identification”, Samsung
[14] R4-080341, “Intra Simulation results for LTE intra frequency cell identification”, Fujitsu
