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Discussion
1 Introduction
A solution was proposed for inter-RAT ES at RAN3#70 [1] and RAN3#70bis [2]. The solution offers a method to enable UEs camping on legacy RAT to be aware of possible availability of LTE service. This way a user would be able to start an application requiring LTE QoS even if the UE does not camp on an LTE cell (assuming the cell exists there, but is switched off). At the time, the discussion was suspended [3]: 
“Supplementary solution as add-on to the other ES solutions. Could be proposed as TEIx in case any inter-RAT ES solution is standardised.”

Since the conditions agreed then are fulfilled (inter-RAT ES was enabled in Rel.12, now also TEI agenda item is available), we would like to remind RAN3 about the proposal and to complete the discussion.
2 Discussion

The solution has already been described in the mentioned contributions [1-2], so here only a brief summary is provided:
The inter-RAT ES solution assumes that LTE cells may be switched off (these cells are in "ES-state") during low-load periods. Attention needs to be given to the avoidance of coverage holes and therefore these cells must be overlaid with other cells. Dedicated cells of another RAT may be utilized to provide coverage and capacity during these periods. These measures are serving to ensure QoS for connected UEs. It has been agreed that a complete switch off of LTE cells in a certain area is a valid solution if no LTE-only UEs are served. The network may provide switch on ("wake up") capabilities, i.e. when increasing load and/or QoS demand is detected, an eNB node can be re-activated (triggered to leave ES state). In this way QoS is guaranteed, i.e. LTE coverage is virtually provided even if LTE cells are temporarily switched off.

In idle mode however, the UEs and consequently the users are naturally unaware of any ES measures. In an example situation, a switch off of LTE cells has taken place and basic coverage is provided by GSM ("ES-compensation state") – see fig.1. The serving technology shown on the subscriber’s mobile device is GSM. The subscriber will believe that the network operator is providing a poor quality of service, therefore subscribers will become dissatisfied with the network provider. Also even if the subscriber does not pay attention to the indicator, some services on the UE (like streaming) will be unavailable. In other words, a misunderstanding is created: the user will belief he/she is outside LTE coverage, while the LTE can in fact be activated.
During the discussion, an IE called “E-UTRA detection” (SIB19) has been considered. However, this IE does not help in the scenario above: it indicated to the UE which is in CELL_PCH or URA_PCH states that LTE may be detected and reported to NAS. It does not help, however, to inform NAS that LTE may be activated, even though it can not be detected.
In order to avoid the situation that the user believes he/she is outside LTE coverage, it would be advantageous if the information about on-request availability of LTE is provided to the terminal. LTE availability might be signalled towards idle (LTE-capable) UEs. As these UEs would be camped on GSM (or UMTS) cells, such LTE-availability indications could be sent via GSM/UMTS broadcast information. LTE availability can be further indicated towards the user and applications. This could result in a significant improvement of idle users' perception - see fig.2.
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Figure 2: A user will be informed about LTE availability, even if camped on GSM.

This solution, even though discussed during the Rel.10 timeframe, is perfectly applicable to the inter-RAT Es solution agreed in Rel.11: the Rel.11 mechanism assumes an LTE hotspot may switched off, while legacy technology (UMTS or GSM) provides coverage. It also enables mechanism to wake up the LTE hotspot in case it is needed. The difference as compared to the scenario from Rel.10 is that LTE hotspots within the legacy cell do not form continuous coverage. This means the solution may need to be enhanced with location information that would help identify the UEs that are indeed within the hotspot coverage. Alternatively, the scenario can be limited so that it is applicable when the LTE and legacy coverage is known to match each other (e.g. indoor deployments).
Practical implementation of the mechanism may require changes in the UTRAN and GERAN in order to enable indication of switched off LTE service. Such indication would serve also as a hint that access to LTE may be delayed: after user requests the LTE-only service, the call is admitted to 2G or 3G service and only after LTE cell is waken up, it is handed over there.

3 Conclusions
A solution is proposed to enable an indicator in UMTS and/or GSM that LTE is available, but switched off. The solution requires changes in the WGs responsible for RRC signalling in UTRAN and GERAN, therefore a draft LS is proposed in [4] to be sent RAN2 and GERAN to ask to assess feasibility of the solution and possibly further requirements for the scenario.
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