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Reducing SIB7 related delay

1 Introduction
At the last meeting, we proposed some changes to SIB7 signalling to reduce the call setup time for both MO and MT call (R2-052529). In addition, during the RAN2 teleconference held on 28/10/2005 about this issue, we explained how the proposal could be slightly modified to reduce the error possibility due to inaccurate “UL interference” setting. In this contribution we explain the modified proposal, the reasoning behind it and compare it to the other existing proposals.

2 General Aspects

During the 28/10/2005 teleconference there was a discussion on whether it would be beneficial to find ways to reduce the delays caused by the SIB7 acquisition time. The minimum time allowed by the specification today for scheduling is 80ms and it was felt something could be done to improve this. As shown earlier in R2-051916 and R2-052389, short times for SIB7 scheduling are possible a realistic configuration therefore we feel RAN2 should concentrate on improvements above what is allowed today by the specification.

The benefit of reducing this delay should be available early and standardised across a broad range of UEs. For this to be a reality the solution must fulfil the following requirements:

1) It must be unique. Otherwise, different UEs may implement different solutions.

2) Solution is applicable to all call setup situations and state transitions equally.

3) Changes to the signalling/specification are minimised.

3 Steps towards proposals

We describe in this section the steps under which the majority of proposals can be summarised and where they start to differ. The steps always start from the point of minimising changes to the specification to fulfil the requirements discussed in the previous section.

The 3 out of the 4 proposals available (Nokia, Ericsson, Phillips, Siemens) are based on a similar principle: either use the last used SIB7 values received for initial RACH access or use some values alternative to the ones in SIB7 (a set of ‘conservative’ values to avoid minimise noise rise). This principle implies a certain margin of error when initiating the PRACH preamble. The proposals vary in the amount of error allowed.

Step1: If we were to consider a hypothetical solution based on the same principle with absolutely no impact to the signalling, we could define in the standard the set of SIB7 parameters that the UE would be allowed to use for RACH access. This however, would not allow a UTRAN to switch this mechanism OFF and it would be difficult to agree on a set of parameters that is acceptable for all scenarios of all deployed networks. This solution is therefore not acceptable from a standard point of view.

Step2: In order to make the mechanism more suitable to different networks and still with zero impact to the signalling, we could modify step1 such that instead of a set of agreed parameters, the UE is allowed to use the last stored SIB7 parameters.

Since UEs are only mandated to read SIB7 when it is needed (immediately prior to transmission and not constantly), this would mean that it would never be possible to guarantee what the last stored parameters were. Some UEs would start the RACH preambles with high “UL interference”, whilst others would start with very low values.

Step3: To minimise this uncertainty, we could modify step2 and control with a flag whether the UE is allowed to use the last stored values or not (Phillips proposal). Depending on which SIB/MIB this flag is introduced the UE would react to it faster/slower. Still, it is uncertain exactly when the UE has stored the last value and even with this switch ON/OFF mechanism a significant portion of the UE population could have stored high “UL interference” values and initiate RACH preambles at too high value. This could cause a significant noise rise and therefore we would consider it an undesirable method.

Step4: The alternative is then to go back to step1 and modify it to allow configuration of the initial RACH access parameters. The simplest way this can be done is by introducing the value of ‘infinity’ in the expiration timer values. To minimise signalling changes, this can be done by re-using one of the existing values.

This would mean that we would have a mechanism to switch it ON. However, switching OFF would not occur until UEs delete the value of ‘infinity’ (e.g. cell reselection). This was the Nokia proposal at the last meeting. However, it was felt this margin of error was still significant by some companies.

Step5: In order to minimise the margin of error to almost nothing, we can go back to step1 and modify it by introducing a set of alternative SIB7 parameters in SIB5/6. The presence of these parameters would indicate the UE is allowed to use them for initial RACH access. In addition, this mechanism can be switched OFF by removing the parameters from SIB5/6 and use the BCCH system information modification procedure to trigger all UEs to read SIB5/6 again (Siemens proposal).

This method does indeed reduce the alternative SIB7 parameters error margin almost to nothing. The only exceptions are the UEs in CELL_FACH, for which the error margin still exists and would be the time to receive SIB5/6 and SIB7.

The method also requires additions to SIB5/6 (SIB5 contains frozen extensions up to Rel-6), which would make it more difficult for early implementation (R99 implementation would probably not be possible?). In addition, considering the number of changes required the deployment of this feature would take considerable time.

Finally, the method also requires the addition/removal of SIB5/6 parameters to switch the mechanism ON/OFF. This has the drawback of causing a SIB size change. Therefore, the UTRAN may have to re-schedule the system information when this happens.

Step6: One possibility to counter-act the effect of changing SIB sizes is to modify step5 so that the parameters are always present in SIB5/6 and introduce a flag that switches the mechanism ON/OFF. All the other advantages/drawbacks of step5 (reduced error margin for Idle/PCH UEs, increased complexity, ‘early implementation’) would still be present.

Step7: In order to reduce the complexity of step5/6 and make the solution more friendly to early implementation, we could introduce a set of alternative parameters in SIB7. These new parameters would be added to SIB7 (extension to SIB7).

This method would allow a set of ‘conservative values’ the UE would use in the initial access. In this solution the UE would still have an expiration timer as today (default 320ms) and would need to acquire SIB7. However, it would be allowed to use the alternative configured values for initial access until it receives SIB7 again. Assuming the scenario of call setup according to R2-051916, the UE would have incorrect settings for 40ms (average case).

Similar to step5, this solution would have the drawback of depending on when the operator wants to switch the mechanism ON/OFF, the SIB7 size would change and re-scheduling of system information will need to be performed. Therefore, a similar flag setting as introduced for step6 would be required to counter-act this situation.

Step8: One further simplification over step7 could be performed in order to make less signalling changes (more backwards compatible to R99) and have the same benefit. Instead of extending SIB7, one of the current values can be modified to ‘1-UP4SA’ (use parameters for subsequent accesses). This value would mean that the UE would be allowed to use the signalled parameters for initial RACH access but the expiration timer would be ‘1’. Assuming the scenario from R2-051916, this would mean an expiration time every 320ms, and the UE would have the same margin of error (40ms average case) as in step7. This is the modified Nokia proposal.
4 Comparison of different proposals

The table below compares the different proposals as discussed during the RAN2 teleconference on 28/10. In all cases, we show the worst case with the fastest BCCH signalling allowed today.

Note: we would welcome the relevant companies feedback to check the table provides a fair comparison, as it was only done based on our understanding of the explanations during the teleconference.

	
	Nokia
	Ericsson
	Siemens
	Philips

	Idle/PCH MT call delay
	<80ms
	<80ms
	<80ms
	=80ms

	Idle/PCH MT call first access error duration (ON2OFF)
	<80ms
	None
	None
	<80ms+40ms

	MT call parameter error for first access (ON2OFF)
	Dependent on ‘alternative’ SIB7 settings
	None
	Dependent on ‘alternative’ SIB7 settings
	Variable/not known

	Idle/PCH MO call delay
	<80ms
	=80ms or dependent on paging
	<80ms
	=80ms

	Idle/PCH MO call first access error duration (ON2OFF)
	<80ms
	None
	None
	<80ms+40ms

	MO call parameter error for first access (ON2OFF)
	Dependent on ‘alternative’ SIB7 settings
	None
	Dependent on ‘alternative’ SIB7 settings
	Dependent on ‘alternative’ SIB7 settings

	CELL_FACH particulars
	Error margins are as for MO/MT call
	Requires simultaneous reception of another S-CCPCH
	Parameter error for first access (ON2OFF) is dependent on SIB7 settings

first access error duration (ON2OFF) is 80ms+40ms (for SIB5+SIB7 reception)
	Error margins are as for MO/MT call

	Require changes to signalling (non-critical extensions)
	No
	Yes
	Yes
	Yes

	Dependent on other procedures/SIBs
	No
	Paging
	SIB5/6 + BCCH modification
	MIB

	UE changes required
	Yes
	Yes
	Yes
	Yes

	UTRAN changes required
	No
	Yes
	Yes
	Yes


5 Proposal

For the reasons stated below, we propose to agree on the Nokia solution as presented in section 3, step8. IF this is the case, we will also provide the necessary CRs:

1) Addressing MT call only will not be sufficient to reduce the SIB7 delay.

2) Relying on UE specific behaviour will be difficult for some type of UEs and will promote different methods deployed across the whole industry.

3) Relying on paging for the MO call will raise significant UE requirements for CELL_FACH. The alternative is to have different behaviour for CELL_FACH. However, this would make

4) Some of the proposals are too complex in terms of UE/RNC implementation to make it a realistic early deployment. Signalling changes will effectively push this feature to later releases.

5) Incorrectly using conservative SIB7 parameters for an average of 40ms once will not have a significant impact to the system (ON to OFF case). The benefit of reducing this time further will increase the complexity of the solution and will significantly delay the deployment of this feature with little benefit.
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