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This document presents, in time order for the call set-up, the list of radio interface signalling messages needing modification or to be added in the GSM Mobile Radio Interface Layer 3 specification, to accommodate GSM to 3G handover.

The target entity (all MSs in a cell or particular ones, see details) for each new downlink message is defined.

The channel used (SACCH , main DCCH, BCCH or Extended BCCH) for each new downlink message is defined.

To avoid unexpected segmentation on the Radio Interface and hence for the ‘real’ scheduling behaviour to be in line with the expected one, this document takes into account the size limitation of GSM Radio Interface messages.

This implicitly means that the number of bits needed has been counted (this should always be the case to avoid the above problem). 

For the case of information pointing to 3GPP specifications, the worse case (i.e. maximum length for the information element) was assumed. 

These factors had an impact on the design of the solution in some cases, as can be seen.

If this concept is accepted, the changes will have to be reflected in GSM 04.60.

The criteria used for the triggering of messages is defined. Also, within idle mode and dedicated modes, messages are presented in a sequential order. Hence this paper can be seen as a first view for a Stage 2 description.  

Idle mode:

Downlink
SI2ter(bis) (modified)

This message is sent to all Mobiles.

This indicates, in idle mode, the broadcast parameters needed for cell selection.

Q3G_SEARCH is the (unique) GSM threshold used to trigger the 3G search.

With a granularity of 16 values, 4 bits fit in the SI2-ter(bis) Rest Octets.

Downlink
SI2 Delta (‘SI2Gamma’ – ‘Idle Enhanced Measurement Information’) (new)

Sent on the BCCH/Extended BCCH to all Mobiles in the cell.

Only decoded by the MS supporting one or more non-GSM RAT.

Contains the non-GSM Radio Access Technology specific information.

This message is similar to the SI5Delta sent in dedicated mode (to have consistent procedures for the MS), except for the Index_Start_3G and MULTIMODE_REPORTING parameters which are not present here.

Hence further details on this message can be found in the dedicated mode clause. 

Downlink
SI2 Epsilon (‘SI2Gamma - Idle Enhanced Measurement Information’) (new)

Sent on the BCCH/extended BCCH to all Mobiles in the cell, and if SI2 Delta is full.

See the SI5 Epsilon message in the dedicated mode clause, which has a similar content (except for the Index_Start_3G and MULTIMODE_REPORTING parameters, not present).   

Downlink
Channel Release (modified)

Can accommodate the values of n and t for the Timer and Offset (the old UMTS cell is penalised by ‘n’ units for a period of ‘t’ seconds). If not included, then no penalisation is assumed by the MS.

This information is coded in one octet and can be added in this message.

Dedicated Mode:

Downlink: 
SI 5/SI5bis(opt)/SI5ter(opt). 
Unchanged. 

Uplink
Mobile sends phase 1 Measurement Report on the GSM channels. Unchanged

Uplink
RR Classmark Change (modified)

Three (four in some cases) bits are added (in MS Classmark 3) for the MS to indicate to the network:

· UMTS FDD supported or not (always present).

· UMTS TDD supported or not (always present).

· CDMA 2000 supported or not (always present).

· If FDD, TDD and CDMA 2000 are not supported, then a further bit is present to indicate if  Enhanced Measurement Report is supported or not (a dual mode MS which supports one of the non-GSM RAT is Release ’99 onwards and hence supports EMR: this bit is not needed in this case).

Note that the UMTS “UE Capability Information IE” is not included in this message but sent in a subsequent one. The BSC needs to know if the MS supports a non-GSM RAT as soon as possible, to send the non-GSM downlink information message and the MS to start reporting on non-GSM cells. This requires that the RR Classmark Change is not segmented. This is possible if the UMTS UE Capability is sent in a subsequent (new) RR message (see next paragraph).

Uplink
Non-GSM Capability information message (new)

Sent on the main DCCH by (only) the MS supporting one or more non-GSM RAT (as indicated in the RR Classmark Change message).

If the MS supports UMTS, this message contains the UE Capability Information which is defined in 25.331. It has a (maximum) length of 10 octets and can therefore fit in one GSM radio block.


Downlink
SI5 Delta (‘SI5 gamma/qua’, ‘Enhanced Measurement Information’) (new)

Sent on SACCH (or main DCCH).

The use of the Short Layer2 header in this message allows to save four octets.

Only sent to the MS supporting one or more non-GSM RAT.

Includes Q3G_SEARCH, GSM threshold used to trigger the 3G search. Includes the MULTIMODE_REPORTING parameter (3 bits), to define some reporting priorities between GSM/3G. 

For the 3G measurement report to be sent regardless of the GSM measurements, the Index_Start_3G parameter indicates the first index (1-64) to use for the 3G measurement report concerning this message. Also the sequence number 3G_BA_IND bit allows the MS to check if the association between SI5 Delta and SI5 Epsilon (if sent) is not mistaken.

Contains the non-GSM RAT(s) specific information:

Contains the comparison parameters used by the MS to give relative priority between GSM and 3G cells, together with Qaccept (3G threshold for the cell to be accepted) and bandwidth information (included once for each non-GSM RAT). 

For the UTRAN FDD case, each center frequency is ordered in increasing numbers. Inside each center frequency, each ‘Scrambling Code’ (index of the primary scrambling code, 0-511) is ordered by increasing numbers (this means that the total list of scrambling codes is non-ordered). 

For the UTRAN TDD case, each center frequency is ordered in increasing numbers. Inside each center frequency, each Cell Parameter+Sync_case is ordered by increasing numbers (this means that the total list of Cell Parameters+Sync_case is non-ordered).

This allows to code 14 Scrambling codes with one FDD Frequency (and no TDD), hence 14 cells.

This allows to code 10 Scrambling codes in total with three FDD Frequencies (and no TDD), hence 10 cells.

This allows to code 12 cell information with one TDD Frequency (and no FDD).

This allows to code 8 cell information in total with three TDD Frequencies (and no FDD), hence 6 cells.

This also allows any combinations in between.

After this limit, this message would be segmented on the radio interface. Hence, for the MS to be able to decode the beginning of the information as early as possible and in turn start the non-GSM measurements, a separate second message is defined. If segmentation happens on the SACCH, the MS would have to receive the full parts of the message before starting to analyze it. On the main DCCH, segmentation is possible only on the main DCCH.
For the same reason, it is important that the non-GSM RAT specific information can be sent to the MS before the BSIC information (and in a different message) to avoid delaying the starting of the non-GSM measurement. The MS only needs the BSICs in order to report on the (3G+)GSM measurements in the Enhanced Measurement Report message. 

Downlink
SI5 Epsilon (‘SI5 gamma/qua’, Enhanced Measurement Information’) (new)

Sent on SACCH (or main DCCH).

Only sent to the MS supporting one or more non-GSM RAT and if SI5 Delta is full.

Same capacity than SI5-Delta for the non-GSM RAT information.

For the 3G measurement report to be sent regardless of the GSM measurements, the Index_Start_3G parameter indicates the first index (1-64) to use for the 3G measurement report concerning this message. Also the sequence number 3G_BA_IND bit allows the MS to check if the association between SI5 Delta and SI5 Epsilon (if sent) is not mistaken.

Uplink

Phase 1 Measurement Report on the GSM cells (structure unchanged)

6 cells for GSM + 3G (this includes any mixture of non-GSM RAT) can be reported, out of a maximum of 32 (GSM + 3G) monitored cells.

Downlink
Time Difference (new)
Sent on SACCH (or main DCCH).

Is sent in order to help the MS to synchronise to the GSM BTS, i.e. to find the FCCH or SCH bursts. Hence the time save for GSM can be re-used for 3G measurements. The time difference is given modulo the multiframe (Range 0-51). The order of the values sent is based on the index order of the SI5/bis/ter. Hence a different value can be indicated for each neighbour cell. A skip indicator is used for each index with information not available (this may be the case when the BTSs belong to two different BSCs). Up to 25 time difference fields referencing to a maximum 32 GSM Cells can be indicated in this message.

The (GSM) BA-IND bit is also indicated (to ensure that the association between GSM frequency indices and time difference indices is not mistaken).

Downlink
SI-BSIC1     (Part of the ‘Enhanced Measurement Information’) (new)


Sent on the SACCH (or main DCCH).

Contains the (first set of) BSICs of the GSM RAT cells.

Only sent to the MS supporting Enhanced Measurement Report.

Again, the use of the short Layer2 header allows to save four octets.

Each index of SI5/bis/ter frequency contains one (or more) BSIC(s).

This message can contain the 22 first GSM BSICS (one GSM ARFCN can contain one or more BSICs). 

It is indicated in this message if the SI-BSIC2 message follows.

The (GSM) BA-IND bit is also indicated (to ensure that the association between BSIC indices and frequency indices is not mistaken).

Until all BSIC information has been received, the enhanced measurement report message cannot be sent. Instead the mobile uses the “6 cells” measurement report message.

Downlink
SI-BSIC2  (Part of the ‘Enhanced Measurement Information’)
(new)


Contains the second set of BSICs, if this is needed. 

Sent on the SACCH (or main DCCH).

Only sent to the MS supporting Enhanced Measurement Report.

Same capacity.

The (GSM) BA-IND bit is also indicated (to ensure that the association between GSM indices and frequency indices is not mistaken).

Uplink
(12 cell) Enhanced measurement report
 (new)

Sent on SACCH or main DCCH.

Gives some measurement reports on either GSM or non-GSM or both RAT cells.

The MS includes by order:

· The GSM measurements. This is done by order of frequencies in SI5/5bis/5ter. For each frequency, the order of BSIC(s) indicated in the SI-BSIC1 (and optionally SI-BSIC2) is used.

Note: To ensure that the MS reports on the correct frequencies and BSICs, the (GSM) BA_IND parameter is included.

· The non-GSM measurements. A rule needs to be found to order the information non-ambiguously. Hence information is ordered in the order of frequencies from SI5 Delta (starting at the value indicated by the Index_Start_3G parameter inside SI5 Delta). Information is ordered in the order of frequencies from SI5 Epsilon (starting at the value indicated by the parameter Index_Start_3G inside SI5 Epsilon).
Within each non-GSM RAT, when compression is used in the downlink, ordering is also needed:
- For UMTS FDD, report is ordered in the order of increasing scrambling codes for each frequency (this means that the total list of Scrambling Codes is non-ordered).
- For UMTS TDD, report is ordered in the order of increasing Cell Parameter/Sync case concatenated, for each frequency (this means that the total list of Cell Parameter+Sync case is non-ordered).            
                      .
- A similar rule (increasing value of information) can be used for any other non-GSM Radio Access Technology (CDMA 2000…). 

Using the Layer 2 short header which allows to gain four octets, there is room in one message for the GSM serving cell information, together with twelve reports out of 64 cells (if needed, this can consist of a mixture of different RATs in addition to GSM). 

Downlink
3G Handover Command (radio interface)

Sent on the main DCCH (only to the MS needing to be handed over to UMTS).

A new message type is created to avoid including the size consuming GSM information, not needed in this case. RAN WG2 is working at the moment on how to code this message. It may be segmented once or not. Also, to save one octet (the Information Element Identity octet), this message may be entitled ‘UTRAN Handover command’ (hence a new message type would have to be introduced for CDMA 2000). Alternatively (to avoid segmentation), it may be accompanied by another information element to include in a dedicated RR message (‘alias’, see tdoc R2-000484) which would then have to be added.  

(GSM measurements are not delayed compared to ‘GSM only’ )





(‘Non-GSM’ Measurements can start here)
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