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1. Introduction
This paper discusses the need of a service indicator for LTE-Advanced by which the UE can display LTE-Advanced supported cells on the screen.
2. Discussion
2.1. Background

In Rel-6, SA1 specified the following requirement for UE features in TS 22.101 underlined below [1]:
A.9
Service Indicator (SI)

An indication is given to the user that there is adequate signal strength (as far as can be judged from the received signal) to allow a call to be made. Additionally the network should be capable of providing, and the UE may display, an indication of the serving cells' capabilities e.g. GPRS, HSDPA, HSUPA.
This requirement came from a use case that the HSDPA/HSUPA coverage should be visible to customers even within the UMTS coverage. The customer can be aware of the area in which higher throughput than R99 UMTS is expected. Subsequently, the HSDPA/E-DCH cell indicator was introduced into SIB5/5bis for this purpose [2]. 
There was an alternative that the UE can learn the HSDPA/E-DCH coverage, e.g., with the presence of HSDPA/E-DCH specific channels. However, this was considered unreliable in the low traffic cell and at the cell edge. Negative impact to the UE battery life was also concerned. Consequently, an indicator was introduced in broadcast (see Annex). 
2.2. Service indicator for LTE-Advanced
The above requirement could also be applied for LTE-Advanced features. Since LTE-Advanced is accorded one of the IMT-Advanced technologies, public recognition in the market would be higher. When operators deploy LTE-Advanced features, e.g., CA, Enhanced MIMO, (F)eICIC, CoMP, it would also be beneficial for the customer to be aware of their service area in which further higher performance than LTE is expected. 
Similar to the HSDPA/E-DCH case, utilising the existing procedure can be considered. For instance, the UE displays “LTE-A” when CA/MIMO is configured. Nevertheless, this can be applied only for connected mode, but not for idle mode. The broadcast indication enables UE in idle mode to be aware of the LTE-Advanced coverage as well as connected mode. For CA, the UE could take a hint from SIB2, i.e., the presence of UplinkPowerControlCommon-v1020. This IE indicates TPC parameters for PUCCH format 1b with channel selection and format 3 used in the CA operation. Needless to say, this is used only for CA and cannot be used for the other features. Even for CA, operators may want to choose the scenario to display LTE-Advanced supported cells on the screen. For instance, if the total aggregated bandwidth is less than 20 MHz, it may not be a good appeal compared to Rel-8/9 LTE. In contrast, more than 20MHz aggregated bandwidth would be a good appeal for customers to be aware of their coverage. As such, the mechanism should enable operators to decide whether the LTE-Advanced cell is indicated or not. Thus, an indicator of LTE-Advanced supported cell in broadcast should be considered. To do this, the following alternatives can be considered:
Alt.1:

An indicator is introduced feature by feature (e.g., CA, MIMO, CoMP, etc.)
In this alternative, the eNB indicates the supported features by broadcast. Upon receiving the indication, if the UE supports at least one of the indicated features, the UE displays e.g., “LTE-A” on the screen.
Alt.2:

A single indicator, “LTE-Advanced cell indicator” is introduced

In this alternative, the case to include this indicator in broadcast is up to operator’s choice, e.g., supporting CA, MIMO or both, etc. the UE uses this bit only for display purpose.
Given that the need of this indicator is motivated by the marketing perspective only, minimum broadcast overhead is desirable. Therefore, Alt.2 is sufficient. 
3. Summary and proposal
This paper discussed the need of the LTE-Advanced cell indicator so that the UE can display the LTE-Advanced supported cell on the screen. In conclusion, the following is proposed:
Proposal:

An LTE-Advanced supported cell should be able to be indicated by broadcast.
A Rel-11 CR for this proposal is also provided for this meeting [3].
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Annex: HSDPA/E-DCH cell indicator in SIB5/5bis (excerpt from TS 25.331)
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	HSDPA cell Indicator
	MD
	
	Enumerated (HSDPA Capable Cell)
	Default is ’HSDPA capability not indicated’.

’HSDPA Capable Cell’ means that the UE may consider this cell as part of the HSDPA coverage area for display indication only.

This indication shall not be used for any other purpose.
	REL-6

	E-DCH cell Indicator
	MD
	
	Enumerated (E-DCH Capable Cell)
	Default is ’E-DCH capability not indicated’.

’E-DCH Capable Cell’ means that the UE may consider this cell as part of the E-DCH coverage area for display indication only.

This indication shall not be used for any other purpose.
	REL-6
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