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1. Introduction

In the last RAN2 meeting in Edinburgh performance comparison between Gating and Using CELL_FACH has been discussed. Comments have been raised regarding the assumptions of the calculation of signaling load and delay. In this document we would like to clarify the comments and present a discussion on the comparison of Gating with reference to using CELL_FACH state in terms of signalling load and delay.

2. Discussion 

There were three comments on the comparison between Gating and Using CELL_FACH in the last meeting as follows:

· C1: The delays in Table 2 had been taken from the WG3 report on delay budget. However, it was clarified that although those figures were valid for the user plane, they were not for the control plane.
A1: Delay for switching from CELL_FACH to CELL_DCH can be divided into a time to configure Node B and a time to transfer a RRC message to UE. In case of RRC message it is transferred on DCCH in the user plane. Thus, the delay values from TR 25.932 Delay Budget within the Access Stratum can be applied. 

As for the delay to configure Node B in the control plane, basically it highly depends on implementation. However it seems that delay times in the control plane is not so much bigger than those in the user plane as orders of hundreds of milli-seconds. Some processing delays are additionally required in the control plane such as SSCF (Service Specific Co-ordination Function) and SSCOP (Service Specific Connection Oriented Protocol) for NBAP between RNC and Node B but messages in the control plane do not have to go through RLC and MAC entity. Besides messages in the control plane are transferred using AAL5. AAL5 requires less processing delay than using AAL2 in the user plane [2].

Therefore the additional delay for the control plane could be at most a few tens of mili-seconds order, which is agreed with implementation experts in Samsung. Therefore the additional delay for the control plane is denoted as T_control and it is assumed to be variant within a range from 0 to 90 milli-seconds.

· C2: It was also explained that it is possible to use PHYSICAL CHANNEL RECONFIGURE to go from CELL_FACH to CELL_DCH. Thus, RACH is not needed to move from CELL_FACH to CELL_DCH, so that delay should not be taken into account for that transition 

A2: It is possible to use Physical Channel Reconfiguration message when switching between CELL_DCH and CELL_FACH. But it does not mean that information elements which is not included in the message is not processed on UTRAN. In order to clarify this point the terminology `message load’ is not used. Instead `required processing IEs’ is used.
As for RACH ramping process it is excluded in the calculation of the delay.

· C3: It was asked that when you apply gating in uplink only, and you want to stop gating, if there was a mechanism in L1 where the UE could stop gating and detect it automatically, or if signalling was necessary to do this.

A3: There are two Gating modes: UL/DL and DL only and there is no uplink only mode. 

These considerations are taken into the performance comparison between Gating and Using CELL_FACH in quantitative measures of signalling overhead and delay.

► Signalling overhead: Using CELL_FACH requires much more information to be processed on UTRAN than Gating. The amount of information for Using CELL_FACH is almost 8 times larger than for Gating, as shown in Table 1. The larger information bits means more system-processing loads (for radio resource scheduling, resetting up of radio bearers between RNC and node B, physical channel synchronisation, etc).

Table 1: Required processing information in number of bits for Gating and Using CELL_FACH


Using CELL_FACH
Gating

Total bits
486 bits
63 bits

Required processing IEs [1]
- CELL_DCH ( CELL_FACH

  -RRC transaction identifier

  -Message type field
  -RRC state indicator
-Radio Bearer information to

  reconfigure
-UL Transport channel information 
 common for all transport channels
-Deleted UL TrCH information
 (UL DCH is deleted)
-Deleted DL TrCH information
 (DL DSCH and DCH are deleted)

- CELL_FACH ( CELL_DCH

  -RRC transaction Identifier

  -Message type field
  -RRC state indicator
-Radio Bearer information to

 reconfigure
-UL Transport channel information
 common for all transport channels
-Added or Reconfigured UL TrCH
 information
-DL Transport channel information
 common for all transport channels
-Added or Reconfigured DL TrCH
 information
  -Uplink DPCH info
  -Downlink PDSCH information

-Start of Gating

  -RRC state indicator

  -RRC transaction identifier

-Message type field

-Activation time

-Gated DPCCH Transmission Control info
 (gating rate, gating direction)

-Transport Format Combination Subset

-End of Gating

  -RRC state indicator

  -RRC transaction identifier

  -Message type field

-Activation time

-Transport Format Combination Subset


►Delay is defined in the same manner of the previous document [3] as a difference time from when a new packet call arrives to when the received packet call is transmitted. Using CELL_FACH requires more delay such as physical channel synchronization and FACH scheduling to set up DCH channel again, and processing delay to reconfigure DCH on Node B. Delay for Using CELL_FACH is longer from 2.0 times to 2.3 times or so than Delay for Gating. Although these delay values are very dependent on the implementation the delay time required by Using CELL_FACH is not something that we afford to ignore and might affect seriously the total delay performance.

Table 2: The delay required to transmit a new packet call in Modes 1 and 2


Using CELL_FACH
Gating

Delay
502.8~592.8ms
217~307 ms

Delays for each items
- Branch delay [2]

- RNC ( Node B: 14.2 ms

- Node B ( RNC: 27.2 ms

    - RNC ( UE: 49.2 ms

    - UE ( Node B: 62.2 ms

- Tcontrol: Additional processing delay in the control plane (0~90 ms)

- DSCH resource scheduling (50 ms)

- Processing delay (50 ms)

- FACH scheduling (100 ms)

- Channel Synch. (150 ms)

- Branch delay [2]

- RNC ( Node B: 14.2 ms

- Node B ( RNC: 27.2 ms

    - RNC ( UE: 49.2 ms

- UE ( Node B: 62.2 ms

- Tcontrol: Additional processing delay in the control plane (0~90 ms)

    - DSCH resource scheduling (50 ms)


3. Conclusion
Based on the aforementioned reason it is obvious that there is some advantages regarding signaling load and delay in Gating over Using CELL_FACH. Terminal power saving could be made by Gating with small costs over DSCH without Gating. If that is the case, Gating can be applied and has performed with very good results.
4. References
[1] 3GPP TSG RAN TS 25.331, RRC Protocol Specification (Release 99), V3.5.0, December 2000.

[2] 3GPP TSG RAN TR 25.932, Delay Budget within the Access Stratum, V2.0.0, October 2000.

[3] 3GPP TSG RAN WG2 R2-010128, Comparison between Gated DPCCH Transmission and Using CELL_FACH, January 2001.

5. Contact Points

Jinweon Chang 
jwchang1@samsung.com
Byron Bakaimis
byronbak@aol.com
Kook Heui Lee
kh_lee@samsung.com
Sungho Choi
schoi@samsung.com
Hyeonwoo Lee
woojaa@samsung.com
[image: image1.wmf]Packet.n+1

Packet.n

DPCCH

Packet.n+1

Packet.n

DPCCH

DPCCH

Packet.n

DPCCH

DPCCH

Packet.n

a

e

b

d

c

T

gating

Packet.n

DPCCH

T

wait

Packet.arriva

l

t

rach.fach

Appendix: This figure is for a basic explanation of comparison between Gating and using CELL_FACH.
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