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1. Response to Questions

TSG GERAN WG1 would like to thank TSG RAN WG2 for their LS GP-070729 (R2-071573) on “neighbour cell list in LTE”.

TSG GERAN WG 1 has discussed the issues in incoming LS and provides responses below.

1.1 Cell Reselection

In GSM the cell reselection parameters for UE in idle mode are not dependent on target cell, beyond an offset for different location areas. However with the introduction of the PBCCH in R’97 the network had the ability for GPRS capable UE to provide target cell specific offsets. When UMTS was designed this also allowed the network to signal cell specific neighbour cell offsets for the reselection between UTRAN and GERAN. However, many networks around the world still do not use the PBCCH and therefore do not have cell specific offsets for cell reselection within GERAN. In this case where the UE is directed by UTRAN to a GERAN cell using cell specific parameters, the UE may then almost immediately reselect to a new cell based on the non-cell specific criteria.

TSG GERAN WG1: It is the understanding of TSG GERAN WG1, that although the PBCCH may not be deployed in several networks today, the standard should create a solution for both scenarios, i.e. deployment with and without PBCCH. Hence target cell specific offsets need to be included in the system information messages containing GERAN neighbour cell information with an option to leave these parameters unspecified in those system information messages. Consequently content in the GERAN neighbour cell information broadcasted in LTE system information messages should be adapted to the configuration of the GERAN network used for cell reselection.
1.2 GERAN neighbour cell list broadcasted in LTE
The design of the GERAN neighbour cell list for LTE is being discussed in RAN2, and therefore RAN2 request input from GERAN on the requirements for this neighbour cell list, bearing in mind the need to minimise the system information. Possible solutions discussed in RAN2 are the indication of specific ARFCNs of possible neighbour cells, provision of an explicit GSM neighbour cell list to search and measure defined target cells or the indication of a list of possible BCCH frequencies (“BA range”).
TSG GERAN WG1:  TSG GERAN WG1 has started discussion on this issue and will provide more details in the next TSG GERAN WG 1 meetings. However it is the understanding of TSG GERAN WG 1, that an indication on used ARFCN’s of possible neighbour cells is not sufficient considering overlaps in BCCH frequency planning or frequency reuse at national borders. Hence the starting point for the analysis by TSG GERAN WG1 will be to assume the inclusion of an explicit GSM neighbour cell list in the system information messages broadcasted in LTE and to investigate any viable shortening of this list.

1.3 LTE neighbour cell list broadcasted in GERAN
RAN2 would also like to inform GERAN and GERAN2 of the following principles for the use of neighbour cell lists in inter-RAT cell reselection to LTE, and request that GERAN take this into account in their system information design:

· No LTE neighbour cell list is required to be transmitted in cells of other RATs.

· Cells of other RATs are required to transmit an indication of the carrier frequency of neighbouring LTE cells, and rely on UE to detect the cells (similar to one of the cell reselection options for GERAN – UMTS).

· In Idle mode the UE is required to receive the system information prior to selection.
TSG GERAN WG1: TSG GERAN WG1 has started discussion on this issue and will provide more details in the next TSG GERAN WG 1 meetings.

It is the understanding of TSG GERAN WG1 that the LTE neighbour cell list to be included in the GERAN system information messages, does not contain cell identifications of LTE neighbour cells as is true for the GSM neighbour cell list broadcasted in UTRAN, but merely their carrier frequencies to identify the synchronisation channels of the neighboured LTE cells. TSG GERAN WG1 would appreciate more background information on this decision taken in TSG RAN WG2.
TSG GERAN WG1 would like to inform TSG RAN WG2 that it discussed the inclusion of additional LTE cell parameter to assist the UE in synchronisation to these cells. As an example of this discussion, a particular contribution (GP-070864, attached) proposes the inclusion of timing information related to the synchronization channels per LTE neighbour cell, which may substantially decrease search times for LTE cells both in idle and in connected mode. 

TSG GERAN kindly requests feedback from TSG RAN WG2 on such extension, in particular input on the possibility that an LTE network provides such timing information related to synchronization channels per LTE neighbour cell to the GERAN network or alternatively include this timing information in system information messages broadcasted in LTE. 
1.4 Other aspects

During discussion in TSG GERAN WG1, the scenario of an UE supporting multiple RAT’s as for instance GERAN, WCDMA and LTE was sketched with regard to prioritization of RAT’s for cell reselection. GERAN WG1 would like to point out, that a considerable amount of monitoring effort is put to such UE if it had to simultaneously search and monitor all supported RAT’s. In this case prioritization of RAT’s when being connected to the GERAN network may identify a possible solution. 

Secondly TSG GERAN WG1 asks if it is seen possible to have LTE cells on the GERAN cell reselection list where not all cells are on an allowed location area for all users served by GERAN. If yes, how does TSG RAN WG2 plan to make this known for mobiles served by GERAN in order to avoid reselection attempts towards cells that are not allowed for all users.

Thirdly TSG GERAN WG1 wonders if the scenario of RAN network sharing for LTE networks as well as the scenario of national roaming support from a single GERAN network in case of multiple LTE networks should be taken into account in the design of inter-RAT cell reselection / handover procedures. 
TSG GERAN WG1 would appreciate TSG RAN WG2’s, TSG SA WG1’s and TSG SA WG2’s view on these aspects.

2. Actions:

To TSG RAN WG2:
1)
TSG GERAN WG1 kindly requests TSG RAN WG2 to provide more background information for the decision taken to reduce the LTE neighbour cell list to carrier frequencies. In addition TSG GERAN  WG1 requests to take into account the ongoing discussion in TSG GERAN WG1 on possible extensions of the LTE neighbour cell information broadcasted in the GERAN network in the order to shorten cell search times for a multi-RAT UE. Also feedback from TSG RAN WG2 on this kind of extensions would be appreciated. 

2)       
In addition TSG GERAN WG1 kindly requests input from TSG RAN WG2 on the foreseen inter-RAT cell reselection bahaviour in case of presence of GERAN, UTRAN and LTE networks, when being connected to the GERAN network and on other relevant aspects mentioned in section 1.4 above.
To TSG SA WG1 and TSG SA WG2: 
3)
TSG GERAN WG1 kindly requests TSG SA WG1 and TSG SA WG2 to identify whether 
· the aspect of forbidden location areas, 

· the scenario of RAN network sharing for LTE networks and  

· the scenario of national roaming support from a single GERAN network in case of multiple LTE networks 

should be taken into account in the design of inter-RAT cell reselection / handover procedures by TSG GERAN. 
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