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1 Introduction

The extension of E-CID UE Rx-Tx time difference measurement to the scenarios involving non-collocated serving cells of the UE has been discussed [1]. The potential scenarios are non-collocated serving cells operating in carrier aggregation (CA) and in CoMP. 
In this paper we further analyse the scenarios with non-collocated serving cells that would be applicable to extend the E-CID UE Rx-Tx time difference measurement.
2 Non-Collocated Serving Cell Scenarios

The UE Rx-Tx time difference measurement involves measurement on the uplink as well on the downlink signals. Therefore in any serving cell on which the UE Rx-Tx time difference measurement is performed the UE should transmit signals to that serving cell as well as receive signals from that serving cell. While taking into account this necessary condition associated with the UE Rx-Tx time difference measurement we analyse scenarios with and without CA.
2.1 Scenarios without CA: CoMP
The potential scenarios are related to UE served by CoMP. Furthermore we consider CoMP scenarios where the serving cells of the UE are non-co-located and they operate on the same carrier frequency (i.e. non-CA case). Such CoMP scenarios can fundamentally be divided into the following two main categories:

A. CoMP with unique cell ID: all transmission points (TPs) within CoMP cluster have different PCI.
B. CoMP with shared cell ID: all TPs within CoMP cluster share the same PCI.
The UE configured to operate in CoMP scenario of category A should be capable of transmitting to and receiving signals from on same carrier but using different PCIs on different TPs e.g. different eNode Bs, RRHs etc. However there are no corresponding RAN4 requirements for the UE operation in the CoMP scenario category A. This means such scenario is not very likely to exist in the real deployment. 
On the other hand the UE requirements for the CoMP scenario with shared cell ID exist since release 11 (e.g. see sections 8.3.1.3.1 and 8.3.2.4, TS 36.101, Rel-11). This means the CoMP scenario with shared cell ID is a relevant deployment scenario for the UE Rx-Tx time difference measurement in non-serving cells.
Based on the above arguments the UE Rx-Tx time difference measurement should only be extended to the CoMP scenario with shared cell ID to support E-CID in non-serving cells without CA. However, this work is already being carried out in the context of E-CID in HetNet (aka RRH with shared cell ID) [2-3].
· Proposal # 1: To support E-CID UE Rx-Tx time difference measurement for UE operation in non-collocated non-serving cells on the same carrier (i.e. non-CA case), the E-CID UE Rx-Tx time difference measurement is extended only to the CoMP scenario with shared cell ID. 
2.2 Scenarios with CA

The following CA scenarios where the component carriers (CCs) of the UE belong to non-collocated network nodes (e.g. eNode, RRH etc) have been considered in RAN4. The corresponding requirements have been specified or are being developed:
A. eNode B + RRH deployment:

I. Inter-band CA with 2 DL CCs and 1 UL CC

II. Intra-band non-contiguous CA with 2 DL CCs and 1 UL CC

· Observation #1: Only one serving cell is possible in the scenarios above (due to 1 UL)
· Observation #2: 1 UL implies either co-located UL receive points (has not been studied in the SI) or a single UE Rx-Tx over 1 DL and 1 UL only.
B. Dual connectivity: MeNB and SeNB
I. Inter-band CA with 2 DL CCs and 2 UL CCs
In the non-located CA scenarios A.I and A.II, the DL CCs are non-located but there is only 1 UL CC (i.e. PCell) served by eNode B. This means scenarios A.I and A.II are not applicable for E-CID UE Rx-Tx time difference measurement on non-serving cells. In other words for the UE configured with any of the scenarios A.I and A.II can only perform the UE Rx-Tx time difference measurement only on the PCell.
However RAN4 is specifying the requirements for non-located CA scenarios B.I (aka dual connectivity) in Rel-12. Furthermore the Rel-12 requirements shall be limited to inter-band CA and with only 2 UL CCs (i.e. PCell and PSCell in MeNB and SeNB respectively). The dual connectively is certainly a valid and interesting scenario for extending the E-CID UE Rx-Tx time difference measurement on serving cells in CA. Furthermore the UE Rx-Tx time difference measurement should be defined for master cell group (MCG) and for secondary cell group (SCG).
· Proposal # 2: To support E-CID UE Rx-Tx time difference measurement for UE operation in non-located serving cells in CA, the E-CID UE Rx-Tx time difference measurement is extended only to the dual connectivity operation with the measurements in MCG and SCG (i.e. maximum two transmission points per UE).
3 Summary
The applicable and feasible deployment scenarios with non-serving cells where the E-CID UE Rx-Tx time difference measurement can be extended to more than one serving cells have been analyzed in this paper. 
Here is the summary of the main proposals: 
· Proposal # 1: To support E-CID UE Rx-Tx time difference measurement for UE operation in non-located serving cells on the same carrier (i.e. non-CA case), the E-CID UE Rx-Tx time difference measurement is extended only to the CoMP scenario with shared cell ID. 
· Proposal # 2: To support E-CID UE Rx-Tx time difference measurement for UE operation in non-located serving cells in CA, the E-CID UE Rx-Tx time difference measurement is extended only to the dual connectivity operation with the measurements in MCG and SCG.
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