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Introduction

3GPP has recently agreed to open a work item for the specification of evolved UTRAN (and UTRA) in the RAN Working Groups We believe that a review of the principles used as working assumption during the feasibility study needs to occur very early in the work item phase in order to ensure a good level of consistency and efficiency in the final system design.

In this document we address a significant unwritten assumption which has been made relative to the UE capability. 
We outline why this specific assumption has a strong impact on a number of system-level design points and procedures, in particular related to mobility management.
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Discussion
During the LTE feasibility study, it appears that RAN WG1 and RAN WG2 have made an implicit assumption that the UE is able to communicate with only one cell at a time.

While making an assumption that the UE could receive from, or even transmit to multiple cells simultaneously has some UE complexity impact, it also results in a number of benefits in terms of overall system design and procedures, especially as it relates to intra-system mobility, handover and related deployment issues.
In the following paragraphs we outline 3 possible minimum intra-frequency UE transceiver capabilities as illustrated in figure 1, and potential benefits which could be derived with each approach. 
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Figure 1
· Option 1: UE being able to receive data from one cell and detect multiple cells 
· Assumed to be default UE transceiver assumption in the feasibility study
· Option 2: UE being able to receive data from two cells and detect multiple cells simultaneously
· Increases robustness of cell switching (partial make before brake)
· Option 3: UE being able to receive from and transmit to two cells simultaneously
· Would enable intra-system multi-link operation and improve robustness of cell switching (full make before brake)
· Would enable increased commonality between intra system and inter system mobility procedure

It is important to note that all these options assume a single E-UTRA TRX RF chain and have no connection with the classical user plane macro-diversity concept.
One can note that the very basic assumption on the UE transceiver capability has profound implications on the overall system architecture and procedures. The following picture illustrates why this applies, for example, to option 3.
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Figure 2.
It becomes obvious from the picture that Option 3, for example, would enable a different approach to the Mobility Management considered as a whole (intra-LTE, intra-3GPP, inter-system). 

In fact, local (intra-LTE) and global (inter-system) mobility scenarios would in this case look relatively similar from an IP perspective, which could allow SA2 and RAN3 taking a joint approach to both of them.

It has to be stressed that no particular solution in terms of mobility management is recommended here. What is argued is that a decision on UE capabilities is not only confined to physical layer aspects, but potentially opens the door for interesting scenarios in terms of system-level solutions.

We therefore believe that some aspects of the UE capability need to be addressed upfront and with consideration for all related system perspectives (from network architecture down to physical layer).

The working assumption on minimum UE bandwidth capability is interesting in that respect. RAN WG1 viewed that a minimum UE capability to receive and transmit a 10 MHz signal was not an issue in terms of UE complexity. Effectively one could argue that for an equivalent baseband (FFT) complexity and more power efficient RF a 5 MHz UE could receive and transmit simultaneously with  two cells (assuming the waveform would not be SC-FDMA), thereby enabling the above mentioned Option 3.

System simplicity and robustness being golden attributes of successful designs, we believe that there is a significant case for further considering the alternative minimum UE capability options outlined in previous paragraphs.
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Conclusion

Due to the significant system implications associated with the decision on minimum UE transceiver capability we believe that the various options should be fully considered, exposed and discussed across working groups. 
We propose to discuss this topic and potentially send a LS to RAN WG1 and RAN WG2 to promote further joint discussion on the issue. 
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## The UE can tx & rx with two cells simultaneously with the single LTE RF chain
## The UE may have 2 simultaneous IP connections at a given point in time
## This would be equivalent to multi-homing


=> Local Mobility Management (between 2 LTE cells) starts from a multi-homing scenario 


## Mobility between the 3GPP Access (LTE) and a non-3GPP Access is very likely based on two RF chains
## Therefore, it naturally starts as multi-homing
## The UE has 2 simultaneous IP connections at a given point in time

=> Global Mobility Management (between LTE and non-3GPP cells) starts from a multi-homing scenario 



