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1. Introduction
At last RAN#58, a new release 12 Study Item on RAN Enhancements for UMTS/HSPA and LTE interworking was approved. The main objective of the SI is to investigate and evaluate mechanisms to enhance inter-RAT call redirection, connected mode mobility and load balancing between UMTS/HSPA and LTE.

Target deployment scenarios have been identified at RAN3#79 and through the email discussion that took place prior to RAN3#79bis and concluded as follows:
·        Scenario 1: One RAT (LTE or UMTS) are deployed for capacity improvement while the other RAT (UMTS or LTE ) provides full overlapping coverage:

·    Scenario 1a: UMTS  provides full coverage where LTE provide only a partial coverage for capacity improvement, 

·    Scenario 1b: LTE provides full coverage where UTMS provide only a partial coverage for capacity improvement.

·        Scenario 2: One RAT (LTE or UMTS)  provides coverage extension where the other RAT (UMTS or LTE) provides the basic coverage:

·    Scenario 2a: UMTS  provides basic coverage where LTE provide only a partial coverage for coverage extension 

·    Scenario 2b: LTE provides basic coverage where UTMS provide only a partial coverage for coverage extension

·        Scenario 3: In a certain area, both RAT (UMTS and LTE) have the full coverage, i.e. collocated coverage

·    Scenario 3a:  In a certain area, both RAT (UMTS and LTE) have the full coverage, i.e. collocated coverage, while the coverage is provided by an MSR base station

Given those identified scenarios, this paper now analyses the objective and scope of the enhancements in relation with the SID. 

2. Description
Gains seen so far by what seems the current scope of the SI: inter-RAT mobility and load balancing

Some contributions at last RAN3#79 have started to analyse the call flows for iRAT handover between LTE and UMTS. Regardless of the reason that triggered the handover (radio reason for mobility handover, or load reason for load balancing handover) the call flow is the same.

These call flows have been compared to equivalent call flows in case a direct interface would exist between the RNC and the eNB.

For example tdoc R3-130135 [1] showed that the LTE to HSPA handover typically requires at least 15 messages in comparison to 11 if a direct interface were to be used. 

This kind of results raises questions.

First the evaluation method could be challenged because the number of messages may not strictly reflect the processing intensity and to that respect an evaluation based on the number of IEs would be more accurate as explained in tdoc R3-130493 [2] 
Second it is challengeable whether such limited reduction in terms of number of messages would fit the real objective of the SI which is to address “excessive signaling load” and “low efficiency and suboptimal user experience”.  
· Excessive signaling load may not accurately represent the situation given that most signaling can be expected to be intra-RAT (intra-LTE or intra-UMTS) first rather than inter-RAT in the multi-RAT mobile network,

· Suboptimal user experience is also challengeable because it is not proven in the mentioned paper how user experience could be improved by reducing the number of network messages given that most part of user experience is driven by the actual radio interruption. 

While the gains are challengeable, these gains would then have to be compared to the effort for the operator to deploy and maintain such direct interfaces which would affect existing deployment.
Clarification of the Scope and objective for the SI
While the pros versus cons is challengeable for the SI as per what seems to be its current scope, a legitimate question is therefore if it extends or not to other use cases to see if gains could actually be achieved using a direct interface.

In particular the current scope seems to focus on connected mode UEs only. So one question is if procedures like cell reselection or paging which touch idle mode UEs are definitely excluded or not from the scope of the SI.

For example, considering paging, it is well known that paging represents a significant load in the network. Intra-LTE paging would involve paging in multiple tracking areas and therefore could be hundreds of cells just to page one UE, intra-UMTS paging similarly involve multiple location areas which can also be hundreds of cells, and when both RATs are involved twice number of paging messages could be involved over network and radio interfaces. 

One key difference between paging and the handover procedures analysed in tdoc R3-130135[1] is that reducing the number of paging messages not only affect the network interfaces, but also mostly the radio interface as all paging messages overload the paging channels.

So one area of study could be if using a direct interface for paging enhancements as part of this SI (Study Item) could lead to savings on the radio.
For example, optimization schemes that were foreseen for LTE, when paging was designed, targeted optimizations which leveraged on the direct interface between eNBs i.e. the X2 interface.

For example tdoc R3-092204[3] proposed a two-step paging optimization based on X2 interface. In that paper the MME sends the paging message to the last serving eNB/cell first which propagates the paging to its neighbours over the direct interface X2. There is a high probability that the UE is camping in last serving cell or one of its neighbours and if not, in a second step, the MME pages all the TAs as usual. Here is the figure extracted from tdoc R3-092204.
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If applied to an inter-RAT case, gains could be potentially doubled on LTE and on UMTS network and radio interfaces. Even if such scheme requires some definition of new paging message over such a direct interface between LTE and UMTS, the potential gains could deserve being studied.
For example, given the scenarios mentioned in the introduction of this paper and identified through the email discussion prior to RAN3#79bis, if the last serving eNB is a pico eNB which is overlaid by a macro UMTS neighbor cell, the probability of success if paging is done to the LTE pico cell plus its LTE neighbours plus its overlaying macro UMTS cell could be high, and the paging could only load the paging channels of only a few cells instead of tens of cells comprising the LTE TAs and UMTS LAs where UE can be located. 

3. Conclusion and proposals

This paper comments on the limited benefits that have been shown so far in terms of signaling load and user experience within the scope of this SI which seems currently limited to enhancements to connected mode procedures (mainly related to handovers).

It consequently raises the question on the exact scope of the SI and whether the scope of the study extends or not to include idle mode procedures optimization such as paging or re-selection. 

RAN3 is kindly suggested to discuss and clarify this point.
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