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Analysis of impact on 45.008 due to RED HOT and HUGE
1 Introduction

This contribution analyzes impacts on TS 45.008 requirements from introducing of RED HOT [1] and HUGE [2] in the framework of GERAN Evolution. 
In section 2 a review of the Technical specification is provided and a number of issues are listed which require further discussion before drafting an acceptable Change Request to the TS. Section 3 gives a summary of the issues to be discussed in more detail and requiring further study. 

2 Review of TS 45.008
The review is done chapter by chapter and relevant comments noted as follows.

2.1 
Handover (Chapter 3)
This chapter is related to CS Handover and hence does not require any changes. 

Although not matter of the current analysis, but an indication on the existence of PS Handover and a reference to Stage 2 spec in 43.129 and stage 3 spec in 44.060 could be provided here.


2.2 
Power Control (Chapter 4)

This chapter is related to Power Control for dedicated channels and hence does not require any changes. 

2.3 
Radio Link Failure (Chapter 5)

This chapter is related to Radio Link Failure for circuit switched channels. It is based on the presence of the periodic SACCH. For PS domain the phrase was added:

“For GPRS in A/Gb mode, Radio Link Failure is determined by the RLC/MAC protocol (see 3GPP TS 44.060).”
This just needs to be extended to EGPRS and RED HOT / HUGE in section 5.1 “Criterion”.
2.4  Idle Mode Tasks (Chapter 6)

This chapter is related to idle mode and hence does not require any changes. 

2.5 
Network Pre-requisites (Chapter 7)
2.5.1 BCCH carriers

Impact due to the use of different modulation types for RED HOT (QPSK, 16 QAM and 32 QAM) has to be specified in secion 7.1. For inclusion of 8-PSK bearers on the BCCH, the following modification was formerly done:
 “Furthermore, 8-PSK modulated timeslots on the BCCH carrier may use a mean power which is at most 4 dB lower than the mean power used for GMSK modulated timeslots with the exception of the timeslot preceding a slot used for BCCH/CCCH where at most 2 dB lower mean power is allowed. The MS requirements on signal strength measurements are defined for the case when only GMSK modulation is used on the BCCH carrier. There are no defined signal strength measurement requirements for the MS if 8-PSK modulation is used on the BCCH carrier.”

Hence for inclusion of new modulations types on BCCH, it needs to be specified:

· minimum used mean power related to mean power on GMSK time slots

· timeslots for which new modulation types can be used wrt position of BCCH and CCCH.
Proposal:

The current requirements defined for 8-PSK in section 7.1, namely the requirement of maximum 4dB transmit power reduction related to GMSK timeslots and the requirement of maximum 2dB transmit power reduction related to timeslots before BCCH/CCCH ones should also be valid for any other modulation type (besides GMSK) used on the BCCH employing RED HOT A or RED HOT B. This is in order not to allow for compromising both neighbour cell monitoring and cell reselection performance. If this requirement can be fulfilled by higher order modulations, RED HOT transmissions should be allowed on the BCCH carriers. 
2.6 
Radio link Measurements (Chapter 8)

2.6.1 Signal Level
The resolution and range of RXLEV are believed sufficient for RED HOT / HUGE. Considering in general better radio conditions for higher order modulations as used by RED HOT/HUGE, the operational range may be at higher RXLEV values, such that the current upper RXLEV limit of -48 dBm may not be sufficient for LA or PS Handover purposes. 
Proposal: 
If the current RXLEV limit of -48 dBm is not sufficient then the network can make use of the existing mechanism using the SCALE parameter, which identifies an offset of either 0 dB or 10 dB. The SCALE_ORD parameter can be signalled in the PACKET CELL CHANGE ORDER, PACKET MEASUREMENT ORDER and in the PSI 5 messages to the mobile, as defined in TS 44.060.  

2.6.2 Signal Quality
The existing quantities MEAN_BEP and CV_BEP are reused. This is straightforward as many networks today operate on basis of these quantities. Section 8.2.5 needs to include mapping tables for MEAN_BEP in case of QPSK, 16 QAM and 32QAM, whilst the mapping table for CV_BEP is supposed not to require any change.
2.6.3 Aspects of DTX
No changes are needed here for REDHOT / HUGE. 
2.6.4 Measurement Reporting
No changes are needed here for RED HOT / HUGE as this is specified for CS channels.

2.7 
Control Parameters (Chapter 9)
No changes are needed here for RED HOT / HUGE as this is specified for CS channels.

2.8 
GPRS mode tasks (Chapter 10)
2.8.1 Cell reselection

No changes are needed here for RED HOT / HUGE
2.8.2 RF Power Control

In section 10.2.3.2 “Derivation of the Channel Quality Report”, the modulation specific measurements for MEAN_BEP and CV_BEP have to be introduced for QPSK, 16-QAM and 32-QAM. It needs to be checked whether the current signalling space for the Channel Quality Report is sufficient in the PACKET DOWNLINK ACK/NACK and the PACKET RESOURCE REQUEST messages to accommodate all modulation types.
2.8.3 Measurement Requirements

The reporting and range of I_LEVEL identifying the measured power level in the search frame is to be defined for RED HOT / HUGE. 

Proposal: 
It is proposed to reuse the current definition of I_LEVEL in 45.008 for RED HOT / HUGE. 
2.8.4 Control parameters
No changes are required. 
2.9 
CTS mode tasks (chapter 11)

No changes required.

2.10 COMPACT mode tasks (chapter 12)

No changes are required.

2.11 Annex A (informative): RF Power control and HO for DCS1800

No changes are required.

2.12 Annex B (informative): Power Control Procedures

No changes are required.
2.13 Annex C (informative): Example Interference Measurement Algorithm
No changes are required.
2.14 Annex D (informative): Example Selection of Modulation and Coding Schemes based on Link Quality Reports

Inclusion of a table for MEAN_BEP and CV_BEP to select a MCS scheme as part of RED HOT or HUGE should be added here.
2.15 Annex E: Change History
Requires update along the performed changes to 45.008.
3 Summary of open issues
In summary, there are a number of open issues to solve before all necessary CRs can be written. A list of these is shown below.
	Chapter
	Paragraph in specification
	Open issues

	Network Pre-requisites 
(chapter 5)
	BCCH carriers
	For inclusion of new modulations types on BCCH, it needs to be specified:
- minimum used mean power related to power on GMSK time slots

- timeslots for which new modulation types can be used wrt position of BCCH and CCCH.

	Radio Link Measurements (chapter 8)
	Signal level
	It needs to be agreed, that the current definition of RXLEV, in resolution and range, is sufficient including a possible shift of the range via the existing SCALE procedure. 

	
	Signal quality
	Agreement to stay with current quantities MEAN_BEP and CV_BEP is needed. The inclusion of mapping tables for MEAN BEP in case of QPSK, 16-QAM and 32QAM is needed.

	GPRS mode tasks
(chapter 10)
	RF power control
	Derivation of the Channel Quality Report: inclusion of MEAN_BEP and CV_BEP for QPSK, 16-QAM and 32-QAM in the signalling messages carrying those quantities needs clarification.

	
	Measurement Requirements
	Agreement is needed to stay with the current definition of I_LEVEL in 45.008 in case of  RED HOT / HUGE.

	Annex D
	MCS selection based on LQ reports
	Provision of  an exemplary table based on  MEAN_BEP and CV_BEP to select a MCS scheme as part of RED HOT or HUGE is required.
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