3GPP TSG-GERAN WG2 Meeting #11bis 
Tdoc G2-020778

Atlanta;Georgia, USA
Agenda Item: 5.3.7

7 – 11 October 2002

Source: Ericsson

Service Interruption estimations at a Cell Change in GERAN A/Gb mode

1 
Introduction

This document contains estimations of the service interruption time for an MS when changing cell  in an A/Gb environment. The budget assumes that the functions specified in release 5 (e.g. NACC, Delayed TBF Release) to minimize delay are included.

The purpose of this document is to give a basic knowledge of the cell reselection performance received in release 5 and to give indications if further improvements are required to satisfy efficient streaming services in accordance with the streaming WID (GP-022561. The cell change performance affects the value range a system can support of the QoS parameters Transfer Delay and Guaranteed Bit rate (throughput).

2 
Description

This document and the attached excel file in chapter 4 contain an outline of the signaling sequences for the PS Cell change and shows which messages are used in two different cases:

· Case 1 - Cell change performed between cells within the same BSC and Routing Area;

· Case 2 - Cell change performed between cells belonging to BSCs that are controlled by different SGSNs.

Only cell change during a downlink session is covered since it is assumed that most streaming applications are performed in that direction.

3 
Parameter Settings and Assumptions

Most of the delay parameter settings listed below and used in the Excel sheets are dependent on products and on configurations made by the operator but are also in certain cases specified in the GPRS standard. The assumed figures should only be considered as possible values for these parameters.

The following assumptions are done:

· Error free physical links
It is assumed that no retransmissions due to bad radio quality are performed and that all messages are received correctly. 
An assumption is also that messages are performed in sequence. Parallel sequence flows might be possible for certain procedures. 


· No blocking waiting for resources
The budget assumes ideal situations with resources available in each node as soon as they are needed.

· New features in R4 and R5 are assumed to be used

· External NACC with distribution of neighbour cell system information and termination of transmission of ongoing LLC PDUs before the MS is ordered to change cell;

· Delayed TBF Release;

· Packet SI/PSI Status and Packet Serving Cell Data messages.

· Delay time figures used in the budget

· Delay time in the MS,  PCU, SGSN, GGSN, HLR nodes (the PCU is assumed to be located in the BSC) 

Consists of processing delay and scheduling delay. 

· Processing delay = The time it takes to receive and transmit a message that is transferred through the node;

· Scheduling delay = The time it takes to allocate or wait for a certain resource.

Delay time in each node is estimated to be 10 ms.

· Transmission delay
The time it takes to transfer the data over a certain interface. This is dependent on the type of transmission bearer and size of the payload to transfer.

· Delay PCU – BTS – MS is 40 ms.

· Transmission delay over the Gx interfaces (Gb, Gn, Gr) is assumed to be 5 ms. 

· MS Reaction Time
The time it takes the MS to e.g reconfigure layer 1 after receiving a Cell Change Order message and before it is ready to send the Packet Channel Request message  in the new cell or the time it takes to be ready to receive downlink data after receipt of a Packet Downlink Assignment message. The time is set to 60 ms.

· Round Trip Time

Round trip time from that a PCU requests an acknowledgement from an MS to response is received (polling) is 140 ms according to the specifications when a 3 block delay is specified for the MS to respond to the polling (RRBP=01).

· Limited number of system information messages to send to the MS

· 4 instances of Neighbour Cell system information messages (e.g. PSI1, PSI2*2 and PSI14;

· 5 instances of Serving Data messages (e.g. PSI3, PSI3bis*2, PSI3ter, PSI3quarter)

· LLC 
An LLC PDU for a streaming service has in average a size of around 800 octets. It is here assumed that the RLC/MAC protocol is in the middle of transferring one LLC PDU which is completed before the cell change is ordered. No time for retransmissions is included. LLC is assumed to be operating in Acknowledged mode.

· MS Capability
It is assumed that the MS has multislot capability (4+1) and is supporting the new features listed above.

· Channel Coding
It is assumed that Coding Scheme CS1 is used during the transfer.  

4 
Signaling Sequence Diagrams

In the  Excel spread sheet below the following two cases of PS Cell Change are shown with signaling sequence diagrams:  

· Case 1 - Cell change performed between cells within the same BSC and Routing Area;

· Case 2 -Cell change performed between cells belonging to BSCs that are controlled by different SGSNs.
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5. Conclusion

The outage times shown in the signaling diagrams are ideal values and are also assuming  that the new time saving features from R4 and R5 are implemented. It also requires that the transmission is error free which might be unusual at the edge of the cell. Any or combinations of the following examples of events can easily extend the estimated delay even in the case 1 scenario:


· The NACC procedures turn out unsuccessful that might cause that the MS has to read a complete set of system information in the new cell before performing random access. This will easily add seconds to the delay;


· Not responded Packet Random Access messages can add a delay up to 5 seconds;


· Delay in the nodes and in the transmission links can vary e.g. depending on unpredicted load situations and by that add seconds to the delay.

To summarize, the assessments done in this document can, when the streaming requirements are settled, be used to see if improvements of today’s (E)GPRS specifications have to be done in order to meet these requirements. 
As most procedures that involve signaling over the radio interface can have a very high block error rate when the MS reaches the border of a cell, further analyzes of cell reselection delays have to be done with more realistic values.
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Case 1

		CALCULATION OF OUTAGE TIMES

				Assumptions

				- Error free physical links. No random access collisions.

				- Inter SGSN NACC is supported; Delayed TBF Release is supported; Packet PSI Status is supported

				- No of instances of Neighbour Cell Data message:																				4

				- No of instances of Serving Cell Data message:																				5

				- SGSNdt - SGSN Delay Time (internal)																				10		ms

				- CRD - Channel Request Delay at cell change																				40		ms

				- NODD - Node Delay MS , PCU (internal)																				10		ms

				- HLRdt - HLR Delay (internal)																				10		ms

				- MSr - MS reaction time																				60		ms

				- Streaming Data LLC PDU Size (octets)																				800		octets

				- LLCd - Delay when CCN is sent in the middle of the LLC PDU																				90		ms

				- MS Capability (No of Slots) :																		1 UL +		4		DL

				- Channel Coding:																		CS1 (gives		22		octets/block)

				- MSBSC - Transmission delay MS - BTS - Abis :																				40		ms

				- GbD - Gb Delay																				5		ms

				- RTT - Round Trip Time from req. to resp. of acknowledgement (RLC/MAC):																				140		ms

				- Acknowledged LLC

		Case 1 - Intra BSC Cell Change; Same RA; Downlink Transfer is ongoing

		Message						old		new						Delay		Outage Time (ms)

		name		MS		BSC		SGSN		SGSN		GGSN		HLR								Comment

																				MS in old cell

		PCCN																0				Packet Cell Change Notification from MS to PCU

		DL LLC														90						Transmission of the ongoing LLC PDU terminated before PCCO.

																						Polling requested in the last block.

		PNCD														40						Packet Neighbour cell Data without any request for poll response

																						sent when waiting for Packet Downlink Ack/Nack

		PDAN														RTT		140				Packet Downlink Ack/Nack with all blocks acknowledged (if retransmissions

																						have to be peformed here the outage time will be extended

		PCCO																40				Packet cell Change Order

																MSr		60				MS Reconfig of Layer 1 at cell change

																CRD		40				Waiting for PRACH block

																				MS in new cell

		PCR														MSBSC		40				Packet Channel request

																RADIO OUTAGE TIME:				320		ms

																NODD		10				PCU Delay

		PUA																40				Packet Uplink Assignment

																MSr		60				MS Reaction time

		Cell Update																40				1 Uplink LLC Block = Cell Update

																NODD		10				PCU Delay

		Cell Update																5				Cell Update Transmission delay over Gb

																SGSNdt		10				SGSN Delay

		FLUSH																5				Flush to BSC; Move Context to new cell

																NODD		10				PCU Delay

		FLUSH Ack																5				Flush Ack

		DL DATA																-				New LLC PDUs from SGSN

		PDA																40				Packet Downlink assignment

																MSr		60				MS reaction time

		DL DATA																40				1st - nth block of the flushed (if any) or new LLC PDUs from SGSN

																						Request of missing PSIs

		Packet PSI Status																0				Packet PSI Status

		Packet Serv Cell Data																60				Packet serving Cell Data

																						(will add outage time only if all bandwidth is used)

												TOTAL USER DATA OUTAGE TIME:								715		ms

		DL DATA																				2nd - n th block of the new LLC PDUs;





Case2

		CALCULATION OF OUTAGE TIMES

				Assumptions

				- Error free physical links; No random access collissions

				- Inter SGSN NACC is supported; Delayed TBF Release is supported; Packet PSI Status is supported

				- No of instances of Neighbour Cell Data message:																				4

				- No of instances of Serving Cell Data message:																				5

				- SGSNdt - SGSN Delay Time																				10		ms

				- CRD - Channel Request Delay at cell change																				40		ms

				- NODD - Node Delay MS , PCU																				10		ms

				- HLRdt - HLR Delay																				10		ms

				- MSr - MS reaction time																				60		ms

				- Streaming Data LLC PDU Size (octets)																				800		octets

				- LLCd - Delay when CCN is sent in the middle of the LLC PDU																				90		ms

				- MS Capability (No of Slots) :																		1 UL +		4		DL

				- Channel Coding:																		CS1 (gives		22		octets/block)

				- MSBSC - Transmission delay MS - BTS - Abis :																				40		ms

				- GbD - Gb Delay																				5		ms

				- RTT - Round Trip Time from req to resp of acknowledgement:																				140		ms

				- Acknowledged LLC

		Case 2 - Inter SGSN Cell Change; New RA; Downlink Transfer is ongoing

		Message						old		new						Delay		Outage Time (ms)

		name		MS		BSC		SGSN		SGSN		GGSN		HLR								Comment

																				MS in old cell

		PCCN																0				Packet Cell Change Notification from MS to PCU

		DL LLC														90						Transmission of the ongoing LLC PDU terminated before PCCO.

																						Polling requested in the last block

		PNCD														40						Packet Neighbour cell Data without any request for poll response

																						sent when waiting for Packet Downlink Ack/Nack

		PDAN														RTT		140				Packet Downlink Ack/Nack with all blocks acknowledged (if retransmissions

																						have to be performed here the outage time will be extended

		PCCO														MSBSC		40				Packet cell Change Order

																MSr		60				MS Reconfig of Layer 1 at cell change

																CRD		40				Waiting for PRACH block

																				MS in new cell

		PCR														MSBSC		40				Packet Channel request

																RADIO OUTAGE TIME:				320

																NODD		10				PCU Delay

		PUA														MSBSC		40				Packet Uplink Assignment

																MSr		60				MS reaction time

		RA Update														MSBSC		40				1 Uplink LLC Block = RA Update

																NODD		10				PCU Delay

		RA Update																5				RA Update Transmission delay over Gb

																SGSNdt		10

		SGSN Context Req																5				SGSN Context Req;Transmission Delay

																SGSNdt		10

		SGSN Context resp																5				SGSN Context Response; Transmission Delay

																SGSNdt		10

		SGSN Context Ack																5				SGSN Context Ack;Transmission Delay

																SGSNdt		10				SGSN Delay

		FLUSH																-				Flush to BSC; Context deleted (adds not to delaytime)

																		-

		FLUSH ACK																-				Flush Ack

		Update PDP Context Req																5				Update PDP Context Request; Transmission Delay

																SGSNdt		10

		Update PDP Context Resp																5				Update PDP Context Response; Transmission Delay

																SGSNdt		10

		Update Location																5				Update Location

																HLRdt		10

		Insert Subscriber Data																5				Insert Subscriber Data

																SGSNdt		10

		Insert Subscriber Data Ack																5				Insert Subscriber Data Ack

																HLRdt		10

		Update Location Ack																5				Update Location Ack

																SGSNdt		10

		RA Update Acc																5				RA Update Accept

																NODD		10				PCU Delay

		PDA														MSBSC		40				Packet Downlink assignment

																MSr		60				MS Reaction Time

		RA Update Acc														MSBSC		40				RA Update Accept

																NODD		10				MS delay

		RA Update Compl																40				RA Update Complete

																NODD		10				PCU Delay

		RA Update Compl																5				RA Update Complete

																						Establish LLC ABM Operation

		SABM																5				SABM (XID)

																NODD		10				PCU Delay

		SABM																40

																NODD		10				MS delay

		UA																40

																NODD		10				PCU Delay

		UA																5				UA(XID)

		DL DATA																5				New LLC PDUs from SGSN

																NODD		10				PCU Delay

																						Request of missing PSIs

		Packet PSI Status																0				Packet PSI Status

		Packet Serv Cell Data																60				Packet serving Cell Data

																						(will add outage time only if all bandwidth is used)

																						PFC Creation Procedure

		Download BSS PFC Request																5				Download BSS PFC Request

																SGSNdt		10

		Create BSS PFC Request																5				Create BSS PFC Request

																NODD		10				PCU Delay

																		5				Create BSS PFC Accept

		DL DATA																40				1st block of the new LLC PDU;

												TOTAL USER DATA OUTAGE TIME:								1120		ms

		DL DATA																				2nd - nth block of the new LLC PDUs;



Ericsson User:
This procedure might be performed in paralell with the RA Update procedure if initiated by the SGSN.

Ericsson User:
No interruption time estimated here as the messages might be able to be transmitted in paralell with other messages




