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1
Opening of the meeting

The meeting was opened by the Chairman, Mr. Francois Courau (Alcatel-Lucent). The Secretary was Paolo Usai (ETSI MCC).

2
Approval of the Agenda

The Chairman presented the Draft Agenda for the WS GERAN-RAN on GERAN E-UTRAN interworking, provided in TD GR-070002; the Agenda was approved.

3
Reminder for IPR declaration
	The attention of the delegates to the meeting of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.

The delegates are asked to take note that they are thereby invited:

· to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP.

· to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


4
Cell reselection and handover from E-UTRAN to GERAN
Mr. Jarkko Koskela  presented TD GR-070008 RAN status on GERAN/LTE IO, from TSG RAN WG2.
RAN discussed whether there is a need to indicate each neighbouring GERAN cell in the serving cell system information to enable the UE to search and measure a cell, or if it is not sufficient to indicate the list of BCCH frequencies (“BA range”). Based on the initial feedback RAN2 received from GERAN it was agreed that each neighbouring GERAN cell needs to be indicated in the serving cell system information explicitly to enable the UE to search and measure a cell i.e. it is not sufficient to indicate the list of BCCH frequencies (“BA range”). It is FFS if there is need to contain cell specific cell reselection parameters (e.g. offset) for specific GSM neighbouring cells;
It was seen necessary also to limit mobility to some cells and thus there should be mechanism (details FFS) to prevent UE selecting specific cells (“blacklist”).

RAN4 has recommended in a LS to RAN2 and GERAN that a NCL is provided for UTRAN monitoring purposes to ensure that performance requirements for LTE to UTRAN handover and cell reselection can be similar to those in UTRAN networks.
List of open items :
1. VCC

a. How VCC is supported has not been agreed yet (this highly depends on the discussion in SA2)

2. HANDOVER to E_UTRAN 

a. What parameters are needed in GERAN cells to enable HO? 

3. HANDOVER to GERAN 

a. What parameters are needed in E-UTRAN cells to enable HO? Similar to UTRAN-GERAN HO?

4. Cell reselection criteria towards GERAN

5. Cell reselection criteria towards E-UTRAN

6. Neighbour cell list contents

a. What GERAN cell parameters needed? Similar as in GERAN ncell lists in UTRAN?

7. How to prevent mobility to certain GERAN/E-UTRAN cells?

8. What kind of measurement gaps needed towards GERAN?

Items needing progress from RAN2 point of view :

1. Can we utilize same principles in E-UTRAN as it has been used in UTRAN-GERAN IO?

a. Neighbour cell list contents for GERAN cells are same as in UTRAN

b. Handover parameters from E-UTRAN to GERAN using same parameters as in UTRAN-GERAN HO? 

2. Needed gap patterns in E-UTRAN for GERAN cells ( More RAN4 issue, but has some effects to RAN2 signalling of measurement gaps)

3. It is FFS if cell change order and/or handover is supported from UTRAN/GERAN to E-UTRAN. E.g. it may be that cell change order has good enough performance for GERAN->E-UTRAN mobility as Idle->Active transition in E-UTRAN is supposed happen in less than 100ms
Comments / Questions :

Mr. Jacques Achard (Alcatel-Lucent) asked to clarify the blacklist mechanism from RAN2 point of view, and to clarify the concept of gap assisted / not assisted measurement (the mechanism was felt already existing per UE). The Chairman asked to take into account the interworking linked to synchronization aspects. The "home cell / home node B" concept was asked to be taken into account as well. Mr. Hans Kalveram (NXP) expressed concern due to the risks that assisted gap mechanisms proliferate, and imply continuous need of measurements (for GSM systems), so the introduction into GERAN specs should be carefully considered.
Conclusion : the document was noted.
Mr. Axel Klatt presented TD GR-070003 Requirements and priorities for E-UTRAN to GERAN mobility, from T-Mobile International AG.

This document discussed the different mobility procedures to be supported from E-UTRAN to GERAN and proposed which procedures should be part of the initial release specification. Furthermore it proposed which procedures shall be mandatory and which should be optional in the initial release supporting GERAN - E-UTRAN interworking. 

This contribution proposed to define the following interworking procedures for the initial release 
supporting GERAN - E-UTRAN interworking (Rel-8).
	
	Mobility Procedure E-UTRAN to GERAN

	1
	Cell reselection from E-UTRAN LTE_IDLE to GERAN

	2
	Inter-RAT cell change order with NACC from E-UTRAN LTE_ACTIVE to GERAN 

	3a
	Inter-RAT mobility for voice services based on “CS domain services over EPS” 
(depending on SA2 discussions)

	3b
	Inter-RAT mobility for voice services based on “SR VCC” (depending on SA2 discussions)

	4
	Inter-RAT PS handover 


For the terminal support T-Mobile proposed that: 


1, 2, 3a or 3b 

are mandatory for a UE supporting E-UTRAN and GERAN in the initial 
release supporting GERAN - E-UTRAN interworking 


4 


is an optional terminal capability in the initial release supporting GERAN - E-UTRAN interworking 
T-Mobile proposed to agree on the support of the procedures given above and also agree if the support 
of the procedures is mandatory or optional for the terminal in the initial release supporting GERAN - E-UTRAN interworking. The outcome of the discussion shall be documented in the E-UTRAN stage 2/3 and the GERAN stage 3.
Comments / Questions : Mr. Leo Patanapongpibul (Vodafone) felt the decision on proposal 4 was a bit premature (also Nokia and TeliaSonera were of the same opinion). Inclusion of RIM was discussed. Qualcomm asked whether SA2 should decide on the feasibility / support of multiple UE capabilities for voice call continuity (options 3a, 3b or 4).
Conclusion : there was support on the proposals given in this document, with some reservation on option 3b, depending on the UE service class, i.e. whether the UE supports voice service or not. Also the decision on proposal 4 was felt a bit premature.

4.1
Broadcast information in GERAN

Mr. Tomas Hedberg presented TD GR-070005 Content of Neighbor Cell Lists for GERAN-LTE mobility, from Telefon AB LM Ericsson.

Provision of Neighbour Cell Lists (NCL) to the mobile has been discussed for some time in RAN2. It can be noted that Neighbour Cell List means cell-individual information, e.g. BSIC, and not common information, e.g. offset for an entire carrier frequency. 

One major reason for omission of NCL is less operator configuration. One major reason for NCL has been reduced mobile measurement activity.

This contribution discussed the contents of the Neighbour Cell Lists (NCL) to be broadcasted in GERAN for E-UTRAN and in E-UTRAN for GERAN and made an initial proposal.

Ericsson suggested that the meeting evaluate these proposals and agree on them.
Proposal 1: The UE in Idle, NC0 or NC1 shall be allowed to “leave” the source GERAN cell to read the target E-UTRA cell broadcast prior to completing the cell reselection.

Proposal 2: A CSG-indication is included in SU-1.

Proposal 3: Allowed Access Classes in E-UTRA cells are broadcast with a repetition rate of approximately 250ms or less.

Proposal 4: re-use legacy mechanisms for preventing cell (re)selection to specified detected cells. The UE determines the “suitability” based on target E-UTRA cell broadcasted parameters (PLMN, TAC, AC, “cell reserved for operator use”)

Proposal 5: exclude Cell-individual offsets in GERAN broadcast, until proven frequently useful.

Proposal 6: discuss the importance of network planning effort vs. benefits of extending legacy measurement reporting procedures for GERAN.

Proposal 7: The UE in LTE_IDLE state is allowed to “leave” the source E-UTRAN cell to read the target GERAN cell broadcast, in order to determine its ‘suitability’, prior to completing the cell reselection
Proposal 8: BSIC (plus ARFCN and Band indicator) is included in the GERAN NCL, which is broadcasted on E-UTRAN.
Comments / Questions : the Chairman pointed out that operators may have preferences for GERAN/UTRAN/E-UTRAN and asked whether an offset mechanism was foreseen to satisfy such preference. Vodafone expressed concern on the proposed scheduling procedures in idle and active mode respectively. Mr. Juergen Hofmann (NSN) commented on section 2.1.1 ("Even though there may exist 10-30 neighbour cells, the result is that the UE in typical cases needs to be active less than 1% of the time") : the percentage would be scenario dependent. Also Nokia commented on the system information reading needed to determine the “suitability” of a new cell for GERAN to E-UTRAN (may be too heavy/demanding for GERAN cell reselection in packet idle/transfer mode); it was clarified that the proposed procedure was in two steps (to reach the complete cell reselection). Samsung asked to assume that the UE decides first whether there is a will to move to another LTE cell, before getting information on whether this move would be feasible (i.e. a suitable cell does exist). Nokia raised also power consumption increase aspects. Nokia felt the working assumptions (in particular for the packet transfer mode) could be agreed once each proposal is considered in detail. Vodafone asked to take into account the impact of different scheduling procedures in idle and active mode, respectively.
Conclusion : in general, the working assumptions for GERAN - UTRAN interworking are still valid for GERAN - LTE, radio ranking functions being in place, i.e. looking for cell suitability will happen after a cell is identified.

4.2 
Broadcast information in E-UTRAN

TD GR-070005 Content of Neighbor Cell Lists for GERAN-LTE mobility, from Telefon AB LM Ericsson, was presented under A.I. 4.1.

Mr. Assen Golaup presented TD GR-070019 GSM NCL Broadcast in E-UTRAN, from Vodafone Group Plc.

It is important that a GSM NCL be broadcast in E-UTRAN to assist UE in the cell reselection and handover procedure to GSM (e.g. reduce the cell search time and restricting the reselection to only a subset of neighbour cells).  In a recent LS from GERAN to RAN2, it is understood that having only the ARFCN information in the NCL broadcast in E-UTRAN is insufficient due to the possible overlapping of BCCH frequency planning or frequency reuse at national borders.  In this contribution, Vodafone summarised a number of solutions to minimise the size of the information to convey the GSM NCL in the SI message broadcast in E-UTRAN. GSM NCL reduction (and indeed reduction of NCL size of other RATs) will lead to lower BCCH overhead (especially in low bandwidth systems) and hence increased user data capacity. 
Comments / Questions : Nokia felt more data were needed to select a solution in a space efficient manner (efficient code for solutions 3 and 4 was not provided). T-Mobile clarified that solutions 3 and 4 would be difficult for them to implement, while 1 and 2 would be acceptable.
Conclusion : reduction of needed information was felt of importance. It was felt premature to take a decision on the proposed solutions.

4.3 
Measurement of GERAN neighbour cells in E-UTRAN mode



4.3.1
Monitoring requirement/Measurement quantities

Mr. Hao Bi presented TD GR-070006 Measurement Gap Control for E-UTRAN to GERAN Handover, from Motorola.

To support handover from E-UTRAN to GERAN, handover related measurements should be taken on GERAN neighbour cells. Gap assisted measurements need to be performed since GERAN and E-UTRAN cells are deployed on different frequencies. In this contribution, the configuration and scheduling of the measurement gap was discussed, the goal being to provide sufficient measurement opportunity for GERAN neighbour cells with minimal interruption of UE reception on serving E-UTRAN.
Based on the analysis, Motorola proposed that:

· Measurement gap should be controlled and scheduled by network with UE indication;

· Measurement gap pattern should be configured by network using parameters of gap starting point, gap width, and gap separation interval;

· Measurement gap should be configured for target measurement based on underline frame structure;

· A measurement gap sequence can be shared by different measurement purposes;

· The timing offset between the serving and candidate cells should be taken into account to configure and schedule measurement gaps;

· The scheduling of measurement gaps should be based on GERAN frame structure, and the configuration of measurement gap for a particular measurement instance can be derived accordingly at both network and UE.
Comments / Questions : Mr. Leonardo Provvedi (NSN) felt that the proposal "a measurement gap sequence can be shared by different measurement purposes" was differing from the actual approach followed in UTRAN (measurement is made on grounds of "purposes"). Vodafone asked whether this approach would enable flexible scheduling of measurement gaps (not felt the case). Mr. Hans Kalveram (NXP) expressed concern for the added complexity of the proposal (considering the six GSM neighbour cells), and felt this approach not a good way forward (Nokia asked to clarify the advantages of the proposal, . ZTE felt there was not much timing difference, despite the "random position" situation of GSM cells. Mr. Jacques Achard (Alcatel-Lucent) asked to clarify whether more cells had to be monitored in the multiple cell scenario. Mr. Hans Kalveram (NXP) summarised the current situation, and asked who would be taking care of the proposed procedure (LTE network elements would do, which would impact on the LTE scheduler). Mr. Juergen Hofmann (NSN) asked the performance benefit of the proposal be provided. Some signalling would need to be added to send the report of timing information from each UE. Motorola clarified there was no impact on GSM/UTRAN networks, but Nokia felt the LTE impact would be relevant from the complexity point of view. Evaluation of this proposal should be conducted in RAN.
Conclusion : RAN WG2 will revisit the document.
Mr. Jarkko Koskela presented TD GR-070023 Optimal Measurement Gaps, from Nokia Siemens Networks, Nokia Corporation.

Inter-frequency and inter-RAT handover preparation requires synchronization to the adjacent cells, measuring the level of their signals, and possibly examining some of their other properties (e.g. system information). The measurements can’t be carried out simultaneously with the serving cell reception and transmission if the UE doesn’t have multiple receiver capability, so some gaps for measurements must be arranged between the serving cell operations to enable the handover preparation in the UE. This paper represented the results of the analysis about the optimal measurement gap configurations.

The analysis showed that the 6-ms measurement gap would be suitable for all inter-frequency and inter-RAT measurements. It isn’t exactly the most optimal solution, but it is very close to the optimum, so it should be considered seriously whether it could be the overall solution because of its simplicity. The main benefit would be the fact that the measurement gap pattern needs to be signalled only once to the UE and several types of measurements can be carried out by the UE with the same pattern. A lot of resources and time would be saved as the UE would not need waiting for the next pattern to start the next measurement, but it could start the next one immediately after finishing the previous one.

The repetition period could be determined according to the network environment, urgency of handover preparation, and the necessity to keep the EUTRAN traffic undisturbed. It would probably be sufficient to limit the available periods to 40, 60, 80, and 120 ms.

The requirements of possible non-3GPP measurements have not been included in this analysis.
Comments / Questions : Mr. Jacques Achard (Alcatel-Lucent) asked whether LTE approach could follow the GERAN approach of allocating resources to UE, and whether RAN considered these aspects (i.e. taking into account the differences between LTE and UTRAN in terms of resources allocated to UEs). The issue of measuring GERAN/RAN/LTE (i.e. at least three different systems at the same time, if not more) was reminded. Figures in Tables 1 and 2 were clarified. Measurement patterns assumed no synchronization between LTE and GERAN networks.
Conclusion : there was no consensus and RAN WG2 will revisit the document.


4.3.2
Cell reporting requirements



4.3.3
Other aspects

4.4
Cell reselection criteria and algorithms

Mr. Jarkko Koskela  presented TD GR-070011 E-UTRA Cell Reselection Aspects, from Nokia Corporation, Nokia Siemens Networks.

This contribution discussed E-UTRA inter-frequency and inter-RAT cell reselection proposals presented in RAN2 and important aspects in the decision of E-UTRA cell reselection criteria and UE measurement rules. It also shortly discussed reselections from UTRAN and GERAN to E-UTRA and possible implications to legacy procedures and it was shown that priority based method can be utilized in E-UTRAN without too extended effect to UTRAN or GERAN reselection algorithms.
Comments / Questions : frequency/RAT layers, offset, and other priority aspects were discussed, e.g. depending on services a certain RAT could be selected. Concern for power consumption aspects was raised. Vodafone asked to keep the reselection criteria as simple as possible. 
Conclusion : see the conclusion of TD GR-070022.
Mr. Tomas Hedberg presented TD GR-070022 Methods for Idle Mode Load Balancing, from Telefon AB LM Ericsson.

Load balancing as well as subscription (and operator policy) based mobility control in LTE_IDLE are recognized as mobility drivers, while UE battery consumption and network signalling and processing load are limitations. These drivers and limitations are applicable for both inter-frequency and inter-RAT mobility.

Recently, two categories of solutions that address these issues have been proposed and discussed : cell reselection using cell and UE specific offset values in the R-criterion and the so called access pipe based solution. This contribution discussed the advantages and disadvantages of these two approaches and proposed a way forward. 

The following table gives an overview of the differences between the two approaches.

	Aspect (Driver or Limitation)
	Access Pipe (AP)
	Offset

	Load Balancing Capability
	UEs belonging to the same AP tend to camp on the same cells within a multi-cell site coverage area. LB between UEs belonging to different APs is supported.
	LB is supported via UE specific offset values, thereby LB granularity is arbitrary (individual UE level or large group of UEs having the same offset values).

	Subscription Driven Cell Reselection
	Since AP identity can be associated with subscription identity, this is possible. 
	UE individual (“default”) offset can be associated with subscription data, therefore subscription driven cell reselection is possible.

	System Broadcast Overhead
	Small or none apart from the system wise offset values as proposed in the TP of R2-073069. 
	Since the UE individual offset values are not broadcast, similar to the AP approach.

	UE Battery Consumption (DRX Support)
	UEs do not need to perform measurements when camping on the highest priority RATs/frequencies. Limited measurements when camping on a high priority RAT/frequency.
	Depends on the individual setting of offset values. If the offset values are properly set, similar to the AP.

	NAS Signaling
	Each UE may need a complete list of its access pipe. In the case of long AP lists, this can be significant.
	Each UE may need a list of pair-wise offset values. In  case of a many available RATs/frequencies, this can be significant.

	Complexity (Setting Up, Configuring, etc)
	Fairly straightforward, since each frequency/RAT has its own absolute priority.
	May be more complicated, although the generation of proper offset values can be automated and fine tuned successively.

	Impact on Legacy Systems
	Legacy systems NAS signalling may be impacted.
	Legacy systems NAS signalling may be impacted.

	Handling of heterogeneous tracking areas
	Requires handling rule for the case when certain all possible all list members of a given AP are not found in a tracking area.
	Inherently falls back to “default” cell reselection methods in which the individual offsets are not employed.


From the provided analysis Ericsson concluded that the two schemes provide similar traffic steering capabilities with similar system information broadcast and NAS signalling overheads. Therefore, introducing a new, LTE specific concept such as the access pipe concept seems difficult to justify, unless additional benefits of the access pipe concept can be shown.

Comments / Questions : it was commented that the objectives could be reached without introducing new schemes. NSN observed that in GERAN there are not UE specific offset schemes defined, and today only cell reselection procedures exist for two RATs, which could be retained for simplicity. How to manage multiple RATs from the number of measurements point of view was asked to be clarified (whether NAS could help reducing the cases to be considered from the non-access stratum perspective).  AT&T and T-Mobile formulated operators' view on possible deployment scenarios (all possible cases should work and such flexibility should be taken into account in the specifications). Motorola asked whether the offset approach could handle more than two RATs (affirmative), and felt there were cases where it could be worth following the access pipe approach.
Conclusion : after an off-line discussion, a way forward was proposed : in practice both concepts would be allowed, to allow maximum flexibility for operators and terminals to cope with cell reselection towards multiple RATs. The proposed verbal way forward was illustrated by Mr. Axel Klatt and debated with various interventions from a number of Companies, including Alcatel-Lucent, Nokia, T-Mobile, AT&T, RIM and Qualcomm. A further discussion and a drafting session took place at the end of the first day of meeting to clarify the principles for multi-RAT terminals in idle mode for multi-RAT networks. The output document (with revision marks)  was drafted in TD GR-070025.
Mr. Axel Klatt (T-Mobile International AG) presented TD GR-070025 Principles for multi-RAT terminals in idle mode for multi-RAT networks. Essential content :

RAT changes in idle mode should be minimised.
The operator of the RPLMN should be able to dynamically configure terminals with preferences for RAT to camp on.
The terminal should stay on the preferred RAT as long as it is available with a TBD radio level (e.g. a combination of radio level and radio quality) criteria.

If the RAT the terminal camps on drops below a TBD minimum radio level quality, and higher priority RAT is not available, the terminal shall camp on the lower preference/equal preference RAT if available, (based on NCL).

A solution has not yet been selected, but both "terminal specific RAT priority" and "terminal specific offsets (with extreme values)" are seen as potential solutions to achieve this, and further work is needed to decide the better one.

Comments / Questions : questions for clarifications / modification of terminology were raised from TeliaSonera, RIM and LG Electronics. A note asking to investigate the impact on legacy system was asked to be added to the document.

Motorola asked to record that GERAN3new and RAN WG5 should investigate the testing aspects. 
Conclusion : the document was revised in TD GR-070026.
TD GR-070026 Principles for multi-RAT terminals in idle mode for multi-RAT networks was endorsed by the Workshop and agreed to be annexed to this report. See Annex D.

4.5
Other aspects

None.
5
Cell reselection and handover from GERAN to E-UTRAN
Mr. Axel Klatt presented TD GR-070004 Requirements and priorities for GERAN to E-UTRAN mobility, from T-Mobile International AG.

This document discussed the different mobility procedures to be supported from GERAN to E-UTRAN and proposed which procedures should be part of the initial release specification. Furthermore it proposed which procedures shall be mandatory and which should be optional in the initial release supporting GERAN - E-UTRAN interworking.
This contribution proposed to define the following interworking procedures for the initial release of GERAN supporting an interworking with E-UTRAN (Rel-8).
	
	Mobility Procedure GERAN to E-UTRAN

	1
	Cell reselection from GERAN idle to E-UTRAN LTE_IDLE

	2
	Cell reselection from GERAN NC0 to E-UTRAN LTE_IDLE

	3
	Cell reselection from GERAN NC2 to E-UTRAN LTE_IDLE

	4a
	Inter-RAT mobility for voice services based on “CS domain services over EPS” 
(depending on SA2 discussions)

	4b
	Inter-RAT mobility for voice services based on “SR VCC” (depending on SA2 discussions)

	5
	Inter-RAT PS handover


For the terminal support T-Mobile International AG proposed that:


1, 2

are mandatory for a UE supporting E-UTRAN and GERAN in the initial release supporting GERAN - E-UTRAN interworking 


3, 4a or 4b, 5
are optional terminal capability in the initial release supporting GERAN - E-UTRAN interworking 
T-Mobile International AG proposed to agree on the support of the procedures given above and also agree if the support of the procedures is mandatory or optional for the terminal in the initial release supporting GERAN - E-UTRAN interworking. The outcome of the discussion shall be documented in the E-UTRAN stage 2/3 and the GERAN stage 3.
Comments / Questions : Nokia asked to clarify the interworking procedure 3 Cell reselection from GERAN NC2 to E-UTRAN LTE_IDLE (felt dangerous). PS sessions GPRS/EDGE (in packet transfer mode) to E-UTRAN was discussed (not seen as an upgrade by Nokia). About handover of an existing (CS) voice call from GERAN to E-UTRAN, Nokia felt a mechanism would be needed. Vodafone raised the DTM case and felt premature to agree on items 4 and 5 as optional. NC1 was asked to be added. There was agreement on items 1, 2.
Conclusion : the document was revised in TD GR-070027.
Mr. Axel Klatt presented TD GR-070027 Requirements and priorities for GERAN to E-UTRAN mobility, from T-Mobile International AG.
Comments / Questions : the topic of VCC (GERAN <-> E-UTRAN) will need to be taken into account (in Release 8). Nokia commented that Packet transfer mode was missing. Vodafone restated they felt premature to agree on items 4 and 5 as optional. There was agreement on items 1, 2.
Conclusion : The document was revised in TD GR-070029, which was revised in TD GR-070030.
TD GR-070030 Requirements and priorities for GERAN to E-UTRAN and E-UTRAN to GERAN mobility was endorsed by the Workshop and agreed to be annexed to this report. See Annex E.

5.1
Broadcast information in GERAN

TD GR-070005 Content of Neighbor Cell Lists for GERAN-LTE mobility, from Telefon AB LM Ericsson, was presented under A. I. 4.1.

Mr. Leonardo Provvedi presented TD GR-070013 Neighbour cell list for inter-RAT operation with E-UTRAN, from Nokia Siemens Networks, Nokia Corporation, Vodafone Group. In this document, the information about E-UTRAN neighbour cells to be provided in GERAN was discussed.
For inter-frequency measurements in E-UTRAN, it has been agreed by RAN2 that it is sufficient to only indicate the carrier frequencies of E-UTRAN neighbouring cells to enable the UE to search and measure on those cells. Although it would be possible to enable limited mobility between GERAN and E-UTRAN (e.g. reselection to best E-UTRAN cell on a particular frequency) by only providing the centre frequencies of the E-UTRAN neighbour cells in the system information, a detailed neighbour cell list is required to provide efficient interoperation between the two systems.
For this reason, the sourcing companies believe that, in GERAN, interworking with E-UTRAN should not be based only on the centre frequencies, but a detailed neighbour cell list should be provided by the network.
Comments / Questions : number of neighbour cells to be put in the list was asked to be clarified. About the reselection towards a forbidden cell, Ericsson felt it a rare case, and Qualcomm felt the proposal inefficient for successful cases, and proposed a list of forbidden neighbours could be created for this case (not seen a valid solution from Nokia as it would not work in some cases). Other solutions (use of NC2) were mentioned, and time for blind searching was asked to be clarified. Vodafone asked to look for the worst case scenario for border case scenario, which was discussed as well. Motorola asked to list all potential solutions or none. Nokia stated the "failure" cases must be taken into account in the design.
Conclusion : Nokia concern was recognised. A robust and efficient solution for inter-RAT operation with E-UTRAN would be needed. Hence GERAN should identify and list the use cases of interest, and RAN WG2 will investigate the detailed additional information needed for the use cases of interest and feedback will be sent to GERAN. Companies were invited to co-ordinate and contribute to both Committees.
Mr. Leonardo Provvedi presented TD GR-070014 Number of inter-RAT cells in the GERAN neighbour cell list, from Nokia Siemens Networks, Nokia Corporation.

With the introduction of LTE, a multi-mode mobile supporting GERAN, UTRAN and E-UTRAN could perform measurements on cells of more than one RAT. In GERAN the Neighbour Cell List (NCL) should contain a detailed description of the neighbour cells rather than just frequencies on their own; on the other hand, in E-UTRAN it has been agreed that only the centre frequency can be provided for inter-frequency cells, but a detailed NCL should be provided for inter-RAT (UTRAN and GERAN) cells. For this reason it makes sense to ask what is the maximum number of inter-RAT cells that is possible to include in the NCL.

In this contribution, a proposal for the number of cells to include in the neighbour cell list in GERAN, UTRAN and E-UTRAN has been made. This proposal should be discussed and, if acceptable, agreed as a working assumption. A final agreement, however, may require further discussion in the respective groups.
Comments / Questions : Qualcomm asked to postpone the discussion of this document.
Conclusion : this document was noted. Companies were invited to co-ordinate and contribute to both Committees GERAN and RAN.
Ms. Vlora Rexhepi presented TD GR-070009 Introduction of E-UTRAN system information in GERAN, from Nokia Corporation, Nokia Siemens Networks.
In GERAN A/Gb mode the network broadcasts GERAN / UTRAN system information on the common control channels. In this paper an overview of the existing broadcast of system information is given. 

A mechanism for introduction of E-UTRAN system information in broadcast in the GERAN A/Gb mode is proposed. The actual system information to be broadcast is out of the scope of this paper. 

Depending on the mode used in GERAN the system information is broadcast by means of SI (System Information) or PSI (Packet System Information) messages in the broadcast control channel (BCCH), packet broadcast control channel (PBCCH) as well as packet associated control channel (PACCH). 

The broadcast capacity in GERAN in particular on the BCCH(ext) is fairly limited, but the usage of the PACKET (P)SI STATUS mechanism enables overcoming these limitations. In case of interworking with E-UTRAN the limitations in the broadcast capacity should be taken into account. Consequently this imposes difficulties in straightforward introduction of the broadcast of E-UTRAN system information in GERAN.

The sets of messages carrying the UTRAN system information in GERAN are:

1. System information type 2quater (SI2quater)

2. Packet System Information Type 3 quater (PSI3quater)

3. System information type 2ter (SI2ter)
4. Packet System Information 15 (PSI15)

In addition, the UTRAN system information in GERAN is send also as part of the following messages:

1. MEASUREMENT INFORMATION 
2. PACKET MEASUREMENT ORDER (PMO) 
3. PACKET CELL CHANGE ORDER (PCCO)
The broadcast of E-UTRAN system information in GERAN A/Gb mode will follow preferably the same principles and utilizing the same mechanisms as for the UTRAN information, provided that there are no broadcast capacity limitations.
Following the UTRAN broadcast system information, the E-UTRAN system information will be broadcast on BCCH, PBCCH and PACCH.
Nokia suggested that the E-UTRAN broadcast information in GERAN is introduced in the following messages:

1. System information type 2quater (SI2quater)

2. Packet System Information Type 3 quater (PSI3quater)

Comments / Questions : the Chairman asked to consider the timing implications (delay to get service in a new cell) when creating all these new messages. Information from RAN WG2 was felt needed.

Conclusion : this document was noted.
Mr. Leo Patanapongpibul presented TD GR-070024 E-UTRAN NCL Broadcast in GERAN, from Vodafone Group Plc.

In order to assist the cell reselection and handover procedure from GERAN to E-UTRAN, an E-UTRAN NCL is required in the GERAN system information broadcast. This contribution discussed the possible requirements of this E-UTRAN NCL based on the latest agreements in SA2 and RAN2.
Comments / Questions : see TD GR-070026.
Conclusion : this document was noted.

5.2 Broadcast information in E-UTRAN

TD GR-070005 Content of Neighbor Cell Lists for GERAN-LTE mobility, from Telefon AB LM Ericsson, was presented under A. I. 4.1.


5.3 Measurement of E-UTRAN neighbour cells in GERAN mode

Mr. Leonardo Provvedi presented TD GR-070015 Cell identities for inter-RAT monitoring, from Nokia Siemens Networks, Nokia Corporation.

When monitoring neighbouring cells for reselection or measurement reporting, one important factor is the possibility to uniquely identify the particular cell that the mobile is observing. This is important also in the context of inter-RAT operation. This contribution discussed how a mobile station in GERAN could ascertain the identity of E-UTRAN cells.

In order for TSG GERAN to progress the work on GERAN-E-UTRAN interworking, it would be useful if the RAN working groups could provide guidance on the issues raised in this contribution.

In particular, it is the view of the sourcing companies that the interworking procedures (cell detection, measurement reporting, etc.) should be based on the physical-layer cell identity defined in TS 36.211, and would like to request from the RAN experts whether this working assumption is acceptable.

Something that should also be considered is the possibility to provide (partial) Location Area information at the physical layer (whether separately or as part of the physical layer identities). This would greatly simplify GERAN to E-UTRAN interworking, and would avoid the problems that are currently experienced in GERAN to UTRAN interworking.
Comments / Questions : NXP felt a worldwide unique cell identifier would be desirable, but more realistically a local identifier would be needed. Interrupt case was mentioned. Considering that with existing idle frames it is impossible to read SI info, RAN WG 1/2 should discuss this issue.
Conclusion : this document was noted. The RAN working groups should provide guidance on the issues raised in this contribution.


5.3.1
Monitoring requirement/Measurement quantities

Mr. Hao Bi presented TD GR-070007 Measuring E-UTRAN cells from GSM, from Motorola.

In order to support mobility between GSM and E-UTRAN, mobility related measurements should be taken on neighbour cells of E-UTRAN when a terminal is served by GSM. With a single radio approach, measurements on E-UTRAN neighbour cells should only be performed during the slots that a terminal is not transmitting or receiving on GSM.

This contribution discussed how measurements on E-UTRAN neighbour cells can be scheduled and carried out within the GSM slot/frame structure. The analysis concluded that handover related measurement can be performed on E-UTRAN neighbour cells without interrupting GSM voice service.  
Comments / Questions : Nokia mentioned that some further issues may happen in multi-slot assignments.
Conclusion : this document was noted.


5.3.2
Cell reporting requirements



5.3.3
Other aspects

Mr. Leonardo Provvedi presented TD GR-070016 Measurement related issues for GERAN / E-UTRAN interworking, from Nokia Corporation, Nokia Siemens Networks.

RAN1 has currently identified the following measurements on E-UTRAN neighbouring cells to support mobility (including mobility from other RATs) :
· RSRP (Reference Signal Received Power)
· E-UTRA carrier RSSI

· RSRQ (Reference Signal Received Quality)
This paper discussed some information that TSG GERAN will require from the RAN working groups once a final agreement has been made, particularly on issues related to measuring on E-UTRAN cells while in GSM. This information will help GERAN in progressing the work on GERAN-E-UTRAN interworking, and in particular in defining the interworking requirements in TS 45.008.

Some information that will be required from RAN1 and/or RAN4 is the range that the measured quantities can take, in order to define in the GERAN specifications the ranges and the associated signalling to be used by the MS when reporting the measurements to the network or to define thresholds for reselection / reporting.

Additionally, information to determine how these measurements map to the measurements on GSM cells (RXLEV etc.) will also be required, which is needed – for example – to calculate the relative ranking of cells of different RATs (e.g. for cell reselection).

The sourcing companies requested that the relevant information is provided to TSG GERAN once the details have been agreed in the RAN working groups. 

Comments / Questions : Mr. Jacques Achard asked how the number of antennas would impact on the interworking. Main question from the Chairman was whether UTRAN and E-UTRAN would differ (MIMO being now available in UMTS).
Conclusion : further guidance to GERAN from the RAN working groups will be required on these issues. This document was noted.

5.4
Cell reselection criteria and algorithms

Mr. Leonardo Provvedi presented TD GR-070017 Inter-RAT Cell Reselection from GERAN, from Nokia Corporation, Nokia Siemens Networks.

In 3GPP, the specification of the E-UTRAN (LTE) is ongoing. In order to maintain seamless mobility across different radio access technologies, a Work Item to introduce in the GERAN specifications the functionality required for interworking between GERAN and E-UTRAN has been agreed in TD GP-061757, “Work Item Description: GERAN support for GERAN-3G Long Term Evolution interworking”, GERAN#31, Denver (USA), 4-8 September 2006.

In this contribution, an overview of the GERAN intra-RAT and inter-RAT (to UTRAN) cell reselection procedures was presented. In TSG GERAN it has been proposed that the existing procedures for GERAN → UTRAN inter-working should be basis for the ones for GERAN → E-UTRAN interworking, and this has been considered as the basis for future work. However, the details of the procedures, and in particular the set of parameters for GERAN → E-UTRAN cell reselection, still need further definition. In particular, some aspects of the existing procedures that could be improved have been discussed. 
Mobiles supporting GERAN, UTRAN and E-UTRAN could experience short battery life if monitoring all other RATs while in (packet) idle mode. Some existing features are designed to save battery life (e.g. Qsearch_I, Qsearch_P). It needs to be investigated if additional battery-saving features can be introduced (e.g. by reducing the amount of monitoring). For example, one possibility would be to prioritize one RAT with respect to the other RATs, thus reducing the number of cells to be monitored. 

The sources Companies proposed that a way forward is found.
Comments / Questions : Motorola observed that some parameters could not be needed.
Conclusion : this document was noted.
TD GR-070018 Prioritisation of inter-RAT cells for GERAN-E-UTRAN interworking, from Nokia Siemens Networks, Nokia Corporation, Vodafone Group Plc, was noted without presentation.
TD GR-070022 Methods for Idle Mode Load Balancing, from Telefon AB LM Ericsson, was already presented under A. I. 4.4.


5.5
Other aspects

Ms. Vlora Rexhepi presented TD GR-070010 Redirection of VoIP Calls From E-UTRAN to GERAN Upon Call Setup, from Nokia Corporation, Nokia Siemens Networks.

Redirection as a concept is well known in 3GPP. It is used in GPRS to redirect a video call to UMTS or in UMTS to redirect a voice call to GSM to enable more resources for demanding connections. It is also used as a solution in I-HSPA system which redirects UE to traditional WCDMA or 2G when UE requests CS services, which require CS RABs. 

Redirection mechanism will be used between E-UTRAN and GERAN at least for load balancing.
This document described a specific mechanism for redirection of the E-UTRAN VoIP calls to GERAN CS domain upon call setup establishment without impacts to existing deployed networks viable only as a short term solution for the early deployment of E-UTRAN. The mechanism described in this paper complements mechanisms such as cell reselection and handover. However the redirection mechanism has a much broader scope and can be used for different purposes between E-UTRAN and GERAN.

With respect to PS data continuity  this proposal is equal to any solution based on GERAN Scenario 1 as no PS data transfer is possible during an ongoing call without DTM in GERAN.
Comments / Questions : Ericsson commented Figure 1 assumed the voice application was integrated in the terminal, while in a generic SIP "environment" the mechanism could not work (Nokia felt it would work as well). Latency impacts on call establishment were asked to be clarified by Qualcomm (not fully known at the moment).  Samsung commented there was an LS from SA2 on the matter, and the reply should be taken into account. 
Conclusion : this document was noted.
Mr. Leo Patanapongpibul presented TD GR-070020 GERAN to E-UTRAN Handover: Home Cell Deployment Considerations, from Vodafone Group Plc.

Over the last 6 months the RAN WGs have been discussing the support of Home cell deployments for LTE, with the aim of allowing a cost effective deployment of LTE femto base stations into the network of operator. The important requirements for the discussions at the GERAN-LTE workshop are as follows (from Annex F of 3GPP TS 36.300 E-UTRA and E-UTRAN, Overall description, Stage 2, under the title Closed Subscriber Groups (CSGs)) :

3.
The system shall support handover between CSG Cells and any eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN) or with another CSG Cell of the same or different CSG.

6.
The handover procedures shall take into account whether a UE is part of the User Group of the target CSG Cell. The mobility procedures should allow for prioritisation of the CSG Cells in LTE_ACTIVE when the UE enters coverage of a CSG Cell and the UE is part of the User Group of this cell. 

8.
The mobility procedures shall allow a large number of (small) CSG Cells to be deployed within the coverage of e-UTRAN, UTRAN and GERAN macro-layer cells. Deployment of (additional) CSG Cells shall not require reconfiguration of other eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN).
To allow a handover to be successful, the UE needs to unambiguously inform the RAN controller of the target cell for a handover. This is completed by the UE providing a locally unique identifier to the RAN controller and the RAN controller translating this locally unique identifier to a globally unique identifier.
This however introduces some new challenges: 

· The UE should be able to determine the best locations/time to measure for the LTE femto cells, due to information passed in the NAS; User control through MMI; or UE proprietary functionality. To allow this information to be useful the UE needs the ability to request the network to schedule gaps to allow measurements.

· The UE needs additional time to read the system information of the target cell to acquire the globally unique Cell ID and this needs to be taken into account when designing the measurement gaps in GERAN connected mode.

· The Measurement Report message needs to be updated to allow the UE to report this globally unique cell ID to the BSS.
Vodafone requested that the requirements are factored in to the final design for GERAN to LTE handover.
Comments / Questions : Nokia wondered whether it would be the case to add a new specific LTE home cell, since GERAN already developed GAN, and GAN was already available. It was commented that SoLSA and GAN welt felt different cases. 
Conclusion : this document was noted.
Mr. Juergen Hofmann presented TD GR-070028 E-UTRAN Cell Search and Monitoring in GERAN, from Nokia Siemens Networks.

In this contribution, cell search and monitoring tasks of E-UTRAN cells in GERAN have been investigated. 

Current RAN 2 specified procedure for interfrequency handover based on the signalling of center frequencies may not lead to an optimum cell search and cell monitoring performance in GERAN, due to the fact that the frequency of E-UTRAN synchronisation channels has not been fully matched to the search performance constraints in GSM/GERAN. In order to allow for performance improvement in cell reselection and in handover of services, both in the CS and PS domain, from GERAN to E-UTRAN, and for contributing to reduced MS power consumption, an assisted cell search procedure has been proposed, which needs further study related to network impact and the size of required additional broadcast information elements.  

Nokia Siemens Networks proposed to discuss further the issues at the joint RAN/GERAN workshop and to decide if assisted cell search should be further investigated as optional enhancement both for terminal and network in the framework of GERAN to E-UTRAN interworking. 
Comments / Questions : scanning of a group of neighbour cells, impact of synchronization of E-UTRAN networks, and the required number of search frames were discussed. Nortel Networks wondered what additional improvements were needed on GERAN side to improve cell search and monitoring tasks, which would in any case be left optional. T offset issue was clarified.
Conclusion : this document will be seen in RAN/GERAN WGs. It was noted.
6
Any other business

None.
7
Close of meeting (No later than Friday 17:00)
The Chairman thanked the host ETSI for providing the support which ensured a smooth-running meeting. He thanked all the delegates for their hard work. The meeting was then closed.
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The aims are to allow networks to camp terminals on the RAT where they are most likely to be provided a service.

Examples: Voice centric terminals on GSM, data centric terminals on LTE. Subscription information can also be used to influence this setting.

Radio level comparison by itself (RXLEV vs. RSCP) is not seen as a good way forward, based on experience with GSM/UMTS (create pingpongs in certain scenarios, especially in case of different deployments of large and small cells of the different RAT, i.e. a large UMTS cell under which multiple smaller GSM cells are deployed).

RAT changes in idle mode should be minimised.

The operator of the RPLMN should be able to dynamically configure terminals with preferences for RAT to camp on.

The terminal should camp on the preferred RAT as long as it is available with a TBD radio level (e.g. a combination of radio level and radio quality) criteria.

Note: the relation with cell reselection criteria should be investigated

If and only if the terminal is not on the preferred RAT, it should look for a preferred RAT, possibly more than one, (based on NCL), and camp on that RAT if available with a TBD radio level (e.g. a combination of radio level and radio quality) criteria.

Note: the relation with cell reselection criteria should be investigated

If the RAT the terminal camps on drops below a TBD minimum radio level quality, and a preferred RAT is not available, the terminal shall camp on the lower preference/equal preference RAT if available, (based on NCL).. Details are FFS.

Note: the relation with cell reselection criteria should be investigated

A solution is needed to direct specific terminal in idle mode to a preferred RAT and keep them camping on this RAT during idle mode (while in a particular Tracking Area/Location Area) – until this RAT gets unsuitable.

•
This requires terminal specific (NAS or AS) signalling (which could be combined e.g. with TAU/LAU or RRC connection release signalling) 

The time between searches for the higher preference RAT could be relaxed compared to current times, as it is unlikely to “suddenly” appear.

Note: this needs to be analysed in more details in the RAN/GERAN groups

A solution has not yet been selected, but both terminal specific RAT priority and terminal specific offsets (with extreme values) [GR-070022] are seen as potential solutions to achieve this, and further work is needed to decide the better one.

Note: for the priority based solution the impacts on the legacy RAT should be investigated.
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1

Introduction 
This document discusses the different mobility procedures to be supported from GERAN to 
E-UTRAN and proposes which procedures should be part of the initial release specification. Furthermore it propose which procedures shall be mandatory and which should be optional for terminals in the initial release supporting GERAN - E-UTRAN interworking. 

Currently multiple mobility procedures are considered and captured in the E-UTRAN stage 2 [1] and to some extent already in the stage 3 [2] [3]. The following figure shows the relevant 
E-UTRAN state model and the different mobility procedures included in [3] – UTRAN parts not shown:

[start excerpt]
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Figure 4.2: E-UTRA states and inter RAT mobility procedures
The transition from UTRA CELL_FACH to E-UTRA RRC_IDLE is supported (e.g. following radio link failure); this transition is not supported in the other direction. 

The mobility procedure used between E-UTRA RRC_CONNECTED and UTRA is FFS i.e. whether handover or cell change order is used. The mobility between E-UTRA RRC_CONNECTED and GERAN is FFS. The mobility between E-UTRA and non-3GPP systems is FFS.

[end excerpt]
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Discussion of mobility procedures
This contribution proposes to define the following interworking procedures for the initial release 
of GERAN supporting an interworking with E-UTRAN (Rel-8).

	
	Mobility Procedure E-UTRAN to GERAN

	1
	Cell reselection from E-UTRAN LTE_IDLE to GERAN

	2
	Inter-RAT cell change order with NACC from E-UTRAN LTE_ACTIVE to GERAN 

	3a
	Inter-RAT mobility for voice services based on “CS domain services over EPS” 
(depending on SA2 discussions)

	3b
	Inter-RAT mobility for voice services based on “SR VCC” (depending on SA2 discussions)

	4
	Inter-RAT PS handover 


	
	Mobility Procedure GERAN to E-UTRAN

	5
	Cell reselection from GERAN idle to E-UTRAN LTE_IDLE

	6
	Cell reselection from GERAN packet idle mode / packet transfer mode using NC0, NC1 or  NC2 to E-UTRAN LTE_IDLE

	7a
	Inter-RAT mobility for voice services based on “CS domain services over EPS” 
(depending on SA2 discussions)

	7b
	Inter-RAT mobility for voice services based on “SR VCC” (depending on SA2 discussions)

	8
	Inter-RAT PS handover

	9
	Inter-RAT mobility for DTM (incl. 7a/7b + reselection/PS HO [FFS])


This would result into the following state and mobility diagram:
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For E-UTRAN to GERAN direction it is assumed that for real deployment scenarios the E-UTRAN coverage will be limited in the early days of E-UTRAN and therefore good interworking to ensure service continuity is needed for cell reselection from E-UTRAN to GERAN. Similar requirement exists for ongoing PS sessions which do not have so strict real-time requirements as voice (like FTP, HTTP, email, streaming, …).

In order to ensure service continuity for voice when leaving the E-UTRAN coverage, one of the procedures 3a or 3b (depending on SA2 discussions) is needed to ensure that the voice call can continue in the underlying GERAN network. The performance for PS HO is not needed for service continuity in case 3a or 3b provide a sufficient solution for a voice continuity (assuming no VoIP or PS handover support in underlying GERAN networks). 

For GERAN to E-UTRAN direction it is assumed that for real deployment scenarios, if the E-UTRAN coverage will deployed on top of existing GERAN networks initially, the operator would require that the terminal should follow cell reselection towards the E-UTRAN network as soon as possible when reaching an suitable E-UTRAN coverage (based on the radio reception).

It is assumed that it is necessary for a mobile station in packet transfer mode to be able to reselect an E-UTRAN cell. Whether PS Handover is necessary is FFS.

Whether it is necessary for a non-DTM mobile to support voice call continuity from GERAN to E-UTRAN through handover of the (CS) voice call from GERAN to E-UTRAN is FFS as the voice call can continue in GERAN. For DTM mobiles it is necessary to support this in order to allow higher data rates.

In dual transfer mode, whether the PS session may simultaneously be handed over (as opposed to being released/re-established like in packet transfer mode upon cell re-selection) is FFS.

3

Proposal

It is proposed all procedures listed in the tables in chapter 2 are specified in the initial release supporting GERAN – E-UTRAN interworking. Furthermore for the terminal support it is proposed that:

For E-UTRAN to GERAN direction:


1, 2, 3a, 3b 
are mandatory for a terminals supporting E-UTRAN and GERAN in the initial 






release 

4 
is an optional/mandatory terminal capability in the initial release supporting GERAN - E-UTRAN interworking if not otherwise required by 3b

Note: Whether 4 is mandatory is FFS

For GERAN to E-UTRAN direction:


5, 6



are mandatory for a terminal supporting E-UTRAN and GERAN in the initial 






release 

7a, 7b, 8
are optional/mandatory terminal capability 

9




is optional/mandatory for terminals supporting DTM



Note: Whether 7a, 7b, 8, 9 are mandatory is FFS

It is proposed to agree on the proposals above.

This information should be provided to the relevant 3GPP working groups in order to define the details for these procedures in the appropriate specifications.
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