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1. Introduction
When HSDPA was introduced in Release 5, an associated DPCH was still needed to carry the SRB. This limitation was removed in Release 6 with the introduction of the F-DPCH however the transmission of SRB would not benefit from SHO anymore and thus special care needs to be taken to ensure the SRB reliability is maintained at the cell edge and in particular the transmission of the RB Reconfiguration message re-pointing the UE to a new Node-b .
The reliability of the re-pointing message has been addressed in several ways: a first approach (a.k.a. “re-pointing through source Node-B”) described in [2] and [5] proposes to use existing mechanisms to guarantee reliable reception; in a second approach (a.k.a. “re-pointing through target Node-B”) described in [1], [3] and [4] it was proposed that the re-pointing message is transmitted from the target Node-B (in the form of an HS-SCCH).
In this contribution we summarize and compare the two different approaches (re-pointing through source Node-B and re-pointing through target Node-B). We conclude that the second approach where the re-pointing message is transmitted from the target Node-B in the form of an HS-SCCH provides significant power savings and constitutes a reliable re-pointing mechanism.
2. Discussion

2.1. Re-pointing through source Node-B
This procedure which is described in more details in [2] and summarized here is the re-pointing procedure that was first designed in Release 5 with the introduction of HSDPA and improved in Release 6. 
The mobility is based on RRC messages (the serving cell re-configuration is performed using an RB re-configuration message), which are terminated at the SRNC.

The standard supports both synchronized and unsynchronized reconfiguration of the HSDPA serving cell. Unsynchronized re-pointing can be performed somewhat faster than synchronized re-pointing but cannot guarantee that there would be no data loss if transmission in the target cell starts before the terminal is reconfigured and ready for reception.

The message sequence for a synchronized inter-Node B re-pointing through the source scenario is shown in Figure 1 below. The assumption is that the new RL initially becomes good enough to be added to the active set and eventually becomes the best cell.

We should note that the two steps described above (adding a new RL to the active set and re-pointing to the new RL) can be compressed in one step only in Release 6.
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Figure 1: Procedure for cell re-pointing through source Node-B
The advantages of this scheme is that it relies entirely on the legacy R’99 mobility mechanism (RRC signalling) while providing very tight RNC control of resource allocation. The disadvantage is that it results in substantial delays in performing mobility operations.

2.1.1. Required Power

This power required to transmit reliably the “RB Reconfiguration message” (i.e. the re-pointing message) was simulated in [2] with the following results (copied from [2]):
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Figure 2: CDF of required transmission power for SRB transmissions on HS-DSCH
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Figure 3: CDF of required transmission power for single HS-SCCH code
One can notice from the results above that median transmission power for the RB reconfiguration message is 1.65 Watts (~0.35 for HS-SCCH + ~1.3 for HS-DSCH) for the 3km/h case and 4.3 Watts (~0.5 for HS-SCCH + ~3.8 for HS-DSCH) for the 120km/h case.
These median transmission powers respectively represent 8.25 and 20.15% of the Node-B total transmit power.
2.2. Re-pointing through target Node-B
This procedure which has been detailed in [1] and is summarized here is similar to the re-pointing procedure described in section 2.1 in the following aspects:
· Cell re-pointing are triggered at RRC by measurement reports (event 1D)

· The re-pointing procedure is network dictated, the RNC retains the full control

The only difference with the current re-pointing procedure is the role played by the RB reconfiguration message in Figure 1 comes in the form of an HS-SCCH scheduling transmission coming from the target Node-B. This new procedure requires the following two conditions to be satisfied:

· The UE has to be able to monitor HS-SCCH channels from 2 cells simultaneously. The UE currently has to monitor a set of 4 HS-SCCH channels from its serving cell and would need to additionally monitor at least one other HS-SCCH from a different cell
· The network needs to pre-load the UE with HSDPA information for all the cells in a re-pointing set (which may be equal or larger than the active set). Indeed, the UE needs to know where the HS-SCCH channels to monitor in the target cell are.

The message sequence for an inter-Node B re-pointing through the target Node-B scenario is shown in Figure 4 below. The assumption is that the new RL initially becomes good enough to be added to the active set and eventually becomes the best cell.
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Figure 4: Procedure for cell re-pointing through target Node-B
2.2.1. Required Power
In order to derive the amount of power required with this new procedure, we note the following points:
· The target Node-B has a better downlink than the current Node-B

· Only the HS-SCCH needs to be transmitted instead of both the HS-SCCH and HS-DSCH as in 2.1
· The transmission of the HS-SCCH from the target Node-B to the UE does not need to be blind

· The event 1-D can indeed piggyback a measurement message containing the Ecp/Io on the target Node-B which helps scheduling the HS-SCCH
Even if we ignore the fact that the target Node-B has a better downlink than the current Node-B (which is a very pessimistic assumption), we see that based on the results provided in [2], the power reduction of the new procedure compared to the current procedure is the following:
	Scenario
	3km/h
	120km/h

	Reduction in required power
	6.7dB (from 1.65W to 0.35W)
	9.3dB (from 4.3W to 0.5W)


Table 1: Reduction in required power provided by new re-pointing method
We should note that the power reduction presented above would only apply during the Node-B re-pointing procedure and thus doesn’t correspond to a capacity gain.

We also need to highlight that reducing the amount of required power for re-pointing also increases the probability that the Node-B has enough power headroom to transmit the re-pointing command.
3. Proposal
In this contribution we have proposed a new HSDPA re-pointing scheme which provides significant power savings during Node-B re-pointing procedures and complies at the same time with the existing re-pointing concept used in HSDPA (measurement based, tight RNC control). 
We propose to discuss the procedure.

4. References

[1] R2-052568
“Improved HSDPA Re-pointing Scheme”; Qualcomm
[2] R2-052841
“RT Services over HSDPA”; Nokia
[3] R2-052986
“HSDPA Re-pointing”; Philips

[4] R2-052528
“Draft discussion on HSDPA repointing”; Samsung

[5] R2-052870
“Mobility Enhancement for IMS Real Time Services over HSDPA”; Motorola

[6] R2-052832
“Simulation Results on VoIP Performance over HSDPA”; Siemens

[7] R2-060587
“HSDPA Handover Improvement”; NEC





















1
2

_1191846108.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		








[image: image2.wmf]0


0.5


1


1.5


2


2.5


3


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


Required power for 1-2% BLEP [W]


Cumulative distribution [-]


Macrocell (2800m) Veh-A


3 km/h


120 km/h




[image: image1]_935227290.doc







_1208015486.vsd
UE


Source 
Node B


Target 
Node B


SRNC


HS-DSCH


RRC Measurement (Event 1A)


RL:Reconfig Prepare


RL:Reconfig Commit


RL:Reconfig Ready


Active Set Update


Add RL


RLC Status Report


RRC Measurement (Event 1D)


RL:Reconfig Prepare


RL:Reconfig Commit


RL:Reconfig Ready


RB Reconfiguration


Repoint


RB Reconfiguration Complete


HS-DSCH


190ms


RB Reconfiguration Complete / RLC Status Report



_1207313193.vsd
UE


Source 
Node B


Target 
Node B


SRNC


HS-DSCH


RRC Measurement (Event 1A)


RL:Reconfig Prepare


RL:Reconfig Commit


RL:Reconfig Ready


Active Set Update


Add RL


RLC Status Report


RRC Measurement (Event 1D)


RL:Reconfig Commit/Start


Stop monitoring source HS-SCCHs 


Re-pointing complete


HS-DSCH


RB Reconfiguration Complete / RLC Status Report


RB Reconfiguration


Includes HSDPA Config


Provides HSDPA Config


Monitor HS-SCCHs from both Node-bs


RL:Reconfig Prepare


RL:Reconfig Commit


RL:Reconfig Ready + Buffer Status


Change of Serving HSDPA serving cell, pipe data to target Node-b


HS-SCCH on target Node-B



_1191846019.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		







[image: image1.emf]0 2 4 6 8 10


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


Required power for RRC BLEP<1.0% [W]


Cumulative distribution [-]


Macrocell (2800m), Veh-A, PDU size: 336 bits


3 km/h


120 km/h




� EMBED StaticEnhancedMetafile  ���











[image: image2.emf]0 2 4 6 8 10


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


Required power for RRC BLEP<1.0% [W]


Cumulative distribution [-]


Macrocell (2800m), Veh-A, PDU size: 336 bits


3 km/h


120 km/h


_935227290.doc






_1191846024.bin




