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Discussion and decision
1 Introduction

During RAN2#76 RAN2 made the following tentative conclusions:

	Tentative Agreements pending for RAN4 LS
1
Introduce extension in SIB1 (EUTRA) and SIB5/5bis/SIB6 (UTRA) to signal a list of additional frequency band indicators in a cell. FFS how many additional frequency band indicators

2
Introduce extension in SIB5 (EUTRA) and SIB11/SIB11bis/SIB12 (UTRA) to indicate additional frequency band indicators that the list of neighbour cells belongs to.



In this contribution we want to confirm these tentative agreements, and indicate that in addition we think it is required in LTE to signal one NS value per band as part of the serving cell information.

2 Discussion
2.1 Starting points
We agree that RAN2 specifications should be updated to accomodate cells supporing multiple frequency bands. Our understanding of the situation is reflected by the following bullets:

General
· 
A given frequency is for each band identified by a different ARFCN value, i.e. different bands will use a different ARFCN  value for the same UL or DL frequency
·   However, if a UE detects a cell, it can determine the DL ARFCN of the cell for a specific band based on the received frequency. In addition, it may use the DL ARFCN information provided as part of the information for another band.

=> 
As a result it does not seem required to signal the DL ARFCN per band.

·   We also assume that there is no requirement to support multiple UL CC's for one cell, i.e. it is not required to support configurations in which one cell supporting different bands, would use a really different UL frequency per band the cell is considered part of.
=> 
If this type of "exotic" configuration needs to be supported, it would be required to support signalling of the UL ARFCN per band

· 
When measuring a carrier frequency, the actual measurements and the associated evaluation (idle: cell-reselection, connected: event triggering) are not affected by the band. However, some other aspects of the UE behaviour are affected by the selection of the band:
· 
Both the accessibility check (e.g. as performed for the cell re-selection candidate) and the behaviour while accessing the cell are however affected

· 
The band may affect the reference sensitivity requirements (DL)
· 
The band may affect the emission requirements/ AMPR (UL)
Idle mode
· 
If an intra-frequency neighbour becomes candidate for re-selection, the UE verifies if it supports the bands as part of the final access check (cell re-selection step 2)

· 
If the UE does not support any of the bands supported by the best cell on the frequency, it bars the frequency (as defined today)

· 
The previous implies that it is not appropriate, on a given frequency, to intermittently deploy cells that are accessible only by a subset of the UEs (as many UEs would frequently bar such a frequency)
· 
On a given frequency, there could however be different geographical areas, e.g. covered by equipment from different vendors, having different band support

· 
It seems desirable that a UE can avoid measuring a neighbouring frequency which (locally) only comprises of in-accessible cells
Connected

· 
Alike in idle, (E-)UTRAN should not configure a UE to measure a frequency which (locally) only comprises of in-accessible cells

· 
Likewise, (E-)UTRAN should not initiate handover to an in-accessible cell

· 
The previous implies that (E-)UTRAN needs to know the UE multi-band support (capabilities)
2.2 Overview of corresponding specification changes
Idle mode signalling

Based on the discussion in the previous, we think the following changes are needed to the broadcasted system information:

· 
The system information broadcasted for the serving cell should be extended such that it shall be possible to indicate a number of additional bands, with for each band:

· 
Band indicator

· 
Additional spectrum emission (NS)
Supporting signalling of one NS value per band is required since the NS value applicability is band specific (see e.g. 36.101 table 6.2.4.-1).
Proposal 1
The serving cell information should be extended to provide for each additional band the following information: band indicator, and additional spectrum emission (LTE only). For LTE this affects SIB1 and SIB2, while for UTRA this affects SIB5 and SIB5bis (as well as SIB6 for connected mode UEs).

For neighbouring frequencies RAN2 may consider to provide the band indicator rather than the DL ARFCN, saving 10b per band. As indicated, this has some small impact on UE implementation though i.e. the UE needs to support deriving the frequency from a DL ARFCN of an overlapping band it may not support.

Proposal 2
The neighbouring frequency information should be extended to provide for each additional band the following information: band indicator. For LTE this affects SIB5 (E-UTRA) and SIB6 (UTRA), while for UTRA this affects SIB11 and SIB11bis (as well as SIB12 for connected mode UEs).

Connected mode signalling

We think that no changes are need to the dedicated signalling, other than possibly what is needed to support any new frequency band values within capability configuration, measurement configuration and reconfiguration (handover) signalling.
3 Conclusion & recommendation
This contribution includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
The serving cell information should be extended to provide for each additional band the following information: band indicator, and additional spectrum emission (LTE only). For LTE this affects SIB1 and SIB2, while for UTRA this affects SIB5 and SIB5bis (as well as SIB6 for connected mode UEs).

Proposal 2
The neighbouring frequency information should be extended to provide for each additional band the following information:  band indicator. For LTE this affects SIB5 (E-UTRA) and SIB6 (UTRA), while for UTRA this affects SIB11 and SIB11bis (as well as SIB12 for connected mode UEs).
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