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1
Introduction

In RAN2#81 meeting, there are some papers [1][2] on simulation assumptions and performance evaluation methodology and initial discussions were triggered on the mobility related simulation assumption, it was agreed to have a email discussion to continue: 
[81#07] [UMTS/HETNET] HetNet mobility study simulation assumption (Huawei)

-
Agree on a baseline for heterogeneous network mobility study simulation assumption (see R2-130212 and R2-130429)
=>
Intended outcome: Document capturing the agreed simulation assumptions
The paper tried to summarize the outcome of the email discussion and proposed the further way forward.
2 Suggestions
During RAN2#81 meeting, it was also agreed the way forward that: 
· To agree on a baseline for simulation assumption for DCH HO failure study

· We will try to recycle as much as possible for the simulation assumptions that have been done in RAN1

For details of agreed simulation baseline in RAN1, it could be referred from [3]. 
Based on the discussion above, on top of what had been agreed in RAN1, here we tried to propose the following table as a baseline for the mobility specific simulation in RAN2, focusing DCH HO failure.
2.1 Mobility specific Parameters
	Macro-pico deployment type
	Co-channel

	Cell loading [%]
	100, 50 (optional)

	Number of sites/sectors
	19/57, 7/21(optional)

	LPN deployment method
	Random placement: LPN randomly and uniformly placed within a macro cell satisfying the distance requirement


	UE speed  [kmph]
	3, 30, 60, 90,120

	UE movement
	Random
( After initially being dropped at a random location, the UE will randomly select a direction and move in a straight line at a constant speed)

	Event 1A, 1B Reporting Range [dB]
	1A 4.5, 1B -4.5

	Event 1A, 1B, 1C TimeToTrigger [ms]
	1A320, 1B:640 1C:320

	Event 1A, 1B, 1C Hysteresis [dB]
	1A:0dB, 1B:0dB, 1C:1dB

	Event 1A, 1B Maximum Network Delay [ms]
	200 for SRB over DCH and 100 for SRB over HSPA
(the interval between the time UE sends a mobility event report (E1a, E1b) on the UL till the time it receives a L3 confirmation on the DL ( ASU ))

	Event 1D TimeToTrigger [ms]
	,160, 320, 640

	Event 1D Hysteresis [dB]
	0, 1, 2, 3

	Event 1D Maximum Network Delay [ms]
	200  for SRB over DCH and 100 for SRB over HSPA
(the interval between the time UE sends a mobility event report (E1d) on the UL till the time it receives a L3 confirmation on the DL ( RBR or PCR))

	Tmeasurement period intra [ms] 
	200

	Layer3 Filter Parameter K

(corresponding to 458ms filter time constant with Tmeasurement period intra =200 ms)
	3

	CIO [dB]
	0, 3 
(value 0 for Macro/LPN to  Macro , 0 & 3 for macro/LPN to LPN)

	Max active set size
	3, 4

	Threshold for receiving RBR/ASU, Ecp/Ioth [dB]
	-20dB for single rx, -23dB for dual rx

	UL UE category
	2ms TTI and 10ms TTI (optional) 


	BS Total TX power
	Macro Node: 43dBm LPN: 37 dBm, 30 dBm, 24 dBm

	
	

	Inter-site distance [m]
	500, 1000

	Channel Model
	PA3

	Deployment of LPNs


	Minimum distance between LPN and macro cell: 75m

Minimum distance between LPNs: 40m

	Deployment of UEs
	The minimum distance between UE and macro cell is 35m

The minimum distance between UE and LPN is 10m


2.2 Mobility simulation performance metrics
The following performance measures are used for evaluation: 

· For UEs, a handover failure is declared if

-        after event 1D is triggered for the target cell, UE fails to receive the RBR from the source cell, or
-        after the event 1A or event 1C was triggered for the same target cell, UE failed to receive the ASU that added the target cell in the active set.
· RRC message reception failure can be modelled by either one of the two methods:

-       actual decoding failure;

-        comparing the CPICH EcIo with the respective threshold for the RRC message.

· Ping-pong handover：
· Period during UE hand-in a cell and hand-out this cell less than define threshold (i.e. 1 second).
· Ping-pong handover ratio：
· defined by (number of Ping-Pong HOs) / (Total number of HO attempts- number of HO failures).
2.3 Comments and discussions
	Company
	Comments

	Qualcomm
	1) On LPN deployment method
We prefer “Random” only
2) On UE speed
We propose to add also the 90kmph data point
3) On UE movement/direction
- you may be clarify what “random” means, e.g. “the UE will randomly select a direction and move in a straight line at a constant speed” 
- there is no mention of the wrap-around issue/model. We think we should we consider it (see details in [2] and in LTE TR)
4) On E1A/B parameters, we prefer 
- E1A TTT=0: more reasonable/typical
- E1B Reporting Range = 6.5 dB and E1B TTT = 320 & 640 ms
Note that we prefer a setting where E1B-E1A ReportingRange is equal or larger than E1D Hysetereis, and E1B TTT equal or larger than E1D TTT, to avoid/minimize implicit serving cell changes.triggered by E1B (rahter than E1D). See also comment 5)
5) On E1D TTT, 0 seems not reasonable, thus we propose 320 & 640 ms
Note that the following E1B/E1D TTT settings pairing is suggested: E1B & E1D TTT = 320ms or 640ms
6) On CIO
Current text is not fully clear. We propose
- CIO = 0 for macro (Macro/LPN to Macro);
- CIO = 0&3 for LPN (Macro/LPN to LPN)
7) On NW delay

We can clarify its definition, e.g. as “the interval between the time UE sends a mobility event report (E1a, E1b, E1d) on the UL till the time it receives a L3 confirmation on the DL (ASU, RBR or PCR). 
NOTE: We are fine with 200ms, as that’s what we typically observe/expect in real NWs (regardless of DCH/HS transport for SRB).
8) On Max ASET size
We propose to evaluate 4 (as in [2]) for the following reason: with LPNs, there may be occurrences of more than 3 cells in the ASET reporting range, thus Max ASET size = 4 may be more reasonable and simplify things (while not simulating e1c). Neverthless we are open to max ASET size=3 and modelling event1c.
9) On threshold for decoding DL RRC msgs, also related to KPIs (comment 10)
- This assumes failures due to ASU and RBR, applicable to SHO and pre-R8 SCC. For E-SCC we should include also a HS-SCCH Order Decoding Threshold in EcIo.

- We propose to evaluate both single&dual-Rx UEs. Our proposal would be
RBR/ASU Decoding Threshold in EcIo: -20dB for single rx, -23dB for dual rx

HS-SCCH Order Decoding Threshold in EcIo: -28dB for single rx, -31dB for dual rx
10) On KPIs 
- Seems you are focusing on SHO and pre-R8 SCC type of handover failures, while we propose to include/study also eSCC,
- HO failure definition is not clear. We prefer our proposal in ([2])
- For definition of ping-pong, we propose (as in [2]) the “threshold” for the time-to-stay on a cell to be 1 second.
- Not sure what is meant by “PPH failures”. It should be Ping-pong HO rate = (number of Ping-Pong HOs) / (Total number of HO attempts- number of HO failures)
- Please fix typo: ”ping-pang” should be “ping-pong”;)

	Huawei, HiSilicon
	We are ok with most of comments above from QC except on the eSCC related ones, our understanding is that since this is the baseline for mobility simulation, while for eSCC as an enhanced mechanism, further discussion are needed regarding whether it should be for sure applied for HetNet mobility or not, thus we would prefer that this should not be part of the baseline, but anyway we are open for further discussion.
Technically we also don’t see the need to include 1C event since this should be a non-common case in HetNet scenario.

	Ericsson, ST-Ericsson
	In our opinion it is very relevant to use the eSCC. A scenario with only SCC will be incomplete.
Concerning event 1C, for deployments > 4LPN  per one macro a max ASET of 4 is not enough, therefore we have the preference to have event 1C

We agree that for those parameters already agreed in RAN1, there is no need to repeat in our email discussion

Concerning TimeToTrigger and 1D Hysteresis it is good to add more options but no strong opinion,

Event 1A, 1B Reporting Range [dB] we prefer to have equal Reporting Range for 1A and 1B (4.5 dB)

Event 1A  TimeToTrigger [ms] - 0 msec might be too sensitive to trigger ASU

Max active set size – we can have two options 3 and 4 (4 is needed because of event 1C)

On performance metrics as mentioned in our previous mail we prefer Qualcomm proposal in ([2]), all updates are higlighted in yellow.

	Qualcomm
	1) Comments on Ericsson/ST-Ericsson proposals:
- On the layout, we prefer to simulate the 19/57 case, for the following reason. With the wrap around model, discontinuity in EcIo can happen when UE crosses site boundary. This is not a big problem because with the 19/57 layout, the discontinuity only comes from macros on the 2nd tier that are far away from the UE. With 7/21, the discontinuity will come from macros on 1st tier that is much closer – the discontinuity will be much more perceivable.

-
We would prefer to leave shadowing out of the mobility simulations. Shadowing changes pretty slowly, thus impact on mobility is expected to be minimal. On the other hand, shadowing creates some simulation issues:

** Though shadowing is agreed in RAN1, things are fine for the simulation in which UE does not move. If we simulate the UE mobility, we need to simulate the shadowing change as a function of UE location. This can be done, but just specifying shadowing STD (as in your proposal) is not enough, thus things get more complicated. 

** One main issue with shadowing is with the regard to the wrap around model. In particular shadowing may cause more EcIo abrupt change when the UE moves across the cell boundary (e.g. when the far-out macros are boosted by shadowing), making the discontinuity problem more serious.

-
As UL is not in the scope of our analysis, we may simplify things by just choosing one value for the UL TTI (e.g. 2ms). The other may be optional.
2) Comments to Huawei/HiSilicon

- As said, we think it makes sense to simulate and study also E-SCC.
- We are OK to simulate E1C (open on the parameters), especially with max. ASET size = 3.
3)   We should decide on the SRB transport (DCH vs HS) to simulate. We think SRBoHS should be studied, but are open to study both. 

	Ericsson, ST-Ericsson
	1. Number of sites/sectors - we can have both 19/57 and (7/21 optional) similar to RAN1 agreement and as specified in this draft.
2. We agree with Qualcomm to remove the shadowing.

	Huawei, HiSilicon
	· For 1C event, if there are more neighbour cells, technically it is more likely to happen, we are OK to have it as baseline;
· For eSCC, as said, we are open to discuss, just as what we did for multi-flow, but we are not sure if it should be part of the baseline, I would suggest that there is no need to include it in baseline, but of cause we could discuss how this could be applied in HetNet mobility scenarios;

· For SRB transport, technically SRBoHS should reduce the transmission delay, but since we are talking about the modelling, the whole delay should take the delay over Iub + network handling delay into account, this should be around 30~50ms; so if we assume the whole delay for SRB over DCH is 200ms, then the reasonable value for SRB over HSPA should be 100ms;

	NSN
	-We are getting confused about the change of definition of HO Failure. Could Ericsson clarify what “actual decoding failure” means ?

-On UE movement, we say that UE move in a straight line at a constant speed, but also that distance between UE and Nodes is restricted. Will we drop the call in this case or find a way similar to LTE ? (constant DL Power)

-we think TTT=0 for 1A event is a bit small. Above 100ms is more reasonable.

-We Should we count the Reconnection Failure after RLF as HO failure, as it is the case usually.



3 Summary
After several rounds of email discussion, the tentative agreements of the mobility simulation base line are as follows:
For parameters:
	Macro-pico deployment type
	Co-channel

	Cell loading [%]
	100, 50 (optional)

	Number of sites/sectors
	19/57, 7/21(optional)

	LPN deployment method
	Random placement: LPN randomly and uniformly placed within a macro cell satisfying the distance requirement


	UE speed  [kmph]
	3, 30, 60, 90,120

	UE movement
	Random
( After initially being dropped at a random location, the UE will randomly select a direction and move in a straight line at a constant speed, if the distance between UE and NodeB is below the minimum distance, the minum distance will be used)

	Event 1A, 1B Reporting Range [dB]
	1A 4.5, 1B -4.5

	Event 1A, 1B, 1C TimeToTrigger [ms]
	1A: 320, 1B: 640 1C: 320

	Event 1A, 1B, 1C Hysteresis [dB]
	1A: 0dB, 1B: 0dB, 1C: 1dB

	Event 1A, 1B Maximum Network Delay [ms]
	200 for SRB over DCH and 100 for SRB over HSPA

(the interval between the time UE sends a mobility event report (E1a, E1b) on the UL till the time it receives a L3 confirmation on the DL ( ASU ))

	Event 1D TimeToTrigger [ms]
	,160, 320, 640

	Event 1D Hysteresis [dB]
	0, 1, 2, 3

	Event 1D Maximum Network Delay [ms]
	200  for SRB over DCH and 100 for SRB over HSPA

(the interval between the time UE sends a mobility event report (E1d) on the UL till the time it receives a L3 confirmation on the DL ( RBR or PCR))

	Tmeasurement period intra [ms] 
	200

	Layer3 Filter Parameter K

(corresponding to 458ms filter time constant with Tmeasurement period intra =200 ms)
	3

	CIO [dB]
	0, 3 
(value 0 for Macro/LPN to  Macro , 0 & 3 for macro/LPN to LPN)

	Max active set size
	3, 4

	Threshold for receiving RBR/ASU, Ecp/Ioth [dB]
	-20dB for single rx, -23dB for dual rx

	UL UE category
	2ms TTI and 10ms TTI (optional) 

	BS Total TX power
	Macro Node: 43dBm LPN: 37 dBm, 30 dBm, 24 dBm

	Inter-site distance [m]
	500, 1000

	Channel Model
	PA3

	Deployment of LPNs


	Minimum distance between LPN and macro cell: 75m

Minimum distance between LPNs: 40m

	Deployment of UEs
	The minimum distance between UE and macro cell is 35m

The minimum distance between UE and LPN is 10m


For performance metric:
For UEs, a handover failure is declared if
· after event 1D is triggered for the target cell, UE fails to receive the RBR from the source cell, or
· after the event 1A or event 1C was triggered for the same target cell, UE failed to receive the ASU that added the target cell in the active set.
Handover failure rate

· defined by (number of HO failures) / (Total number of HO attempts).
Ping-pong handover：

· Period during UE hand-in a cell and hand-out this cell less than define threshold (i.e. 1 second).

Ping-pong handover ratio：
· defined by (number of Ping-Pong HOs) / (Total number of HO attempts- number of HO failures).
Open issue

· Further discussions are needed whether eSCC should be part of the baseline
Note:

RRC message reception failure can be modelled by either one of the two methods:
·  actual decoding failure;

· comparing the CPICH EcIo with the respective threshold for the RRC message.
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