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GSM NCL Broadcast in E-UTRAN
1. Introduction

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 [1], 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 would like to summarise 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. 
2. Possible solutions
2.1 Unoptimised solution based on UTRAN
The system information in UTRAN provides the following information about neighbouring GERAN cells:
- Cell Individual Offset (7bits)
- BCCH ARFCN (10 bits)
- Band Indicator (1 bit)

- BSIC (6 bits)

- Cell selection and re-selection info (optional)
If a maximum of 32 GSM cells can be configured the GSM NCL size would total 768 bits (excluding the optional field). This is a significant amount of GSM NCL information to send on the E-UTRAN BCCH. 

2.2 Solution 1 – Reduction of transmitted information
The design of the GERAN NCL broadcast in UTRAN was based on that of PBCCH in GPRS, which allowed the signalling of cell individual offsets in the NCL.  However, most operators have not deployed PBCCH in their GERAN network.  Therefore, it is proposed that the cell individual offset parameter in the inter-RAT cell info list is not included in the E-UTRAN NCL design.

Thus, the total NCL size will be 544 bits if only the BCCH ARFCN, Band Indicator and BSIC are transmitted.

2.3 Solution 2 – NCL based on the GERAN NCL approach
In GERAN, the GSM NCL is indicated by means of a BCCH Frequency List (16 octets) bit map and an NCC permitted IE (1 octet). This solution would total 137 bits, and would not limit the NCL to 32 GSM neighbour cells.

2.4 Solution 3 – NCL based on the GERAN BA RANGE approach

Another possibility would be to code the GERAN NCL of E-UTRAN similar to the BA Range IE in the GSM CHANNEL_RELEASE message.  With this approach, if the NCL is coded with two ranges and one octet NCC, the size would be 8 octets or 64 bits [assuming that all the BCCH frequencies are in one block]. 
2.5 Solution 4 – NCL based on the optimised GERAN BA RANGE approach

In some networks a scheme is used to split the available frequency band between BCCH and non-BCCH frequencies in a manner that ensures that BCCH frequencies are not on adjacent channels and hence are less subject to adjacent channel interference (e.g. every other, or every 3rd frequency is used as a BCCH frequency). In the Idle mode neighbour cell list for a GERAN cell, it is only the BCCH frequencies which need to be signalled.

It is proposed that the GERAN BA RANGE is used to signal the start and finish ARFCN, but as the BCCH will be spaced out within this range, the UE will be searching for cells on frequencies allocated for non-BCCH. This could cause a delay in the cell search process as the UE would need to measure frequencies which never have a BCCH carrier. But for the UE to determine whether a carrier frequency is or is not a BCCH carrier it would need to determine that there is a carrier at adequate power and then attempt to synchronise to the cell. It will take time for the UE realise that the carrier is not including the FCH and SCH, and therefore assume that the carrier is only transmitting a non-BCCH mode.
It is therefore proposed that the NCL also include information about the cell planning strategy of the operator to avoid the UE measuring the frequencies allocated for non-BCCH carriers. This would mean that the UE would no longer monitor the entire range of ARFCNs as proposed in Solution 3, and therefore, it would speed up the GSM cell detection process.
3. Conclusions

Based on the above solutions, the GSM NCL size broadcast in E-UTRAN can be dramatically reduced to that of UTRAN.  There is a potential of reducing the NCL size to 137 bits if solution 2 is selected.  However, the NCL size can be further reduced with solution 4 because less than four Ranges need to be coded.  GERAN/RAN is requested to discuss the proposed solutions and indicate their preference. 
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