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1. Introduction

In E-UTRAN reporting of the cell global identity (CGI) by the UE will allow the network to automatically establish the neighbour cell relation when a new base station is added or an existing one is removed. The reporting of CGI is an important part of self optimized network (SON) and has been addressed in RAN2. RAN4 is to define the corresponding performance requirements for E-UTRAN in TS 36.133 [1]. 

In this contribution we will address the CGI requirement aspects and also provide simulation results.  

2. CGI Detection and Reporting Procedures
There is an agreement in RAN2 to introduce a mechanism which would allow network to obtain the CGI on request from the UE. The RAN2 specification TS 36.331 states [2]:

Editor's note:
It has been agreed to introduce a mechanism by which E‑UTRAN can request the UE to report the CGI corresponding to an E‑UTRA L1 identity (FFS for inter RAT) reported by the UE. The UE is only required to report the CGI if it is provided with sufficient “inactive time”. Further details are FFS.

Thus the agreement in RAN2 is that the nework should provide sufficient inactive time or measurement gap, which would enable the UE to decode the GCI. Secondly the network should also provide the UE with the physical channel ID (PCI) of the cell whose GCI is required to be decoded by the UE. RAN4 has already finalized performance requirements related to the PCI.
3. CGI Transmission Principles
In order for RAN4 to specify the CGI detection performance requirements some level of understanding of the CGI transmission is essential and is therefore briefly described in this section.

The decection of CGI requires that UE decodes both MIB, which is mapped on PBCH and SIB # 1, which is mapped on D-BCH (sent on PDSCH) as explained below:

Decoding of PBCH:

In order to decode D-BCH, the UE needs to first acquire necessary information (e.g. bandwidth, SFN etc) transmitted on the master information block (MIB), which is mapped on PBCH. The PBCH is interleaved over 40 ms in four transmissions (one per frame). The information content can change every 40 ms therefore UE is not allowed to combine the transmissions across the 40 ms PBCH interleaving boundary.
Decoding of D-BCH:

The CGI is mapped on the system information block # 1 (SIB # 1). The SIB # 1 is transmitted via dedicated BCH (i.e. on PDSCH). Furthermore, SIB # 1 comprises of 4 consecutive identical transmissions or blocks over 80 ms period. All transmissions are equally apart in time. Hence each transmission within SIB# 1 is repeated every 20 ms period. The repletion of information within SIB # 1 allows UE to combine the received blocks improving the decoding performance. Since in principle the information contents of SIB # 1 can change every 80 ms therefore UE should only combine blocks within 80 ms SIB # 1 transmisison and not across the 80 boundaries. This property has an impact of CGI detection performance and will be addressed in the later section. 
4. CGI Detection Requirement Aspects
We suggest that CGI detection requirements are specified in a way similar to that of the PCI. However certain additional aspects need to be considered and should be captured in the side conditions are discussed below.

The requirements are expressed in terms of delay required to detect the CGI under specified side conditions, which include SNR level (or Ês/Iot). As described in section 3 that in case cell timing is known to the UE, the total delay of detecting the CGI would comprise of the delay due to the decoding of PBCH and SIB#1 on D-BCH. 

In addition the requirements should apply when UE is provided with a continuous measurement opportunity (i.e. inactive time). The primary goal of the CGI is to establish the neighbour cell relation between the closet (or strongest) neigbours.  Therefore, it would be sufficient to define the requirements at relatively higher geometry level (e.g. Ês/Iot = -3 dB) compared to the one used for PCI requirements.  
The delay in the detection of the CGI is also affected by the knowledge of the cell timing and synchronization status. For instance if the cell has been recently identified or measurement then UE can directly attempt to detect its CGI. Otherwise UE will first synchronize or resynchronize to the cell and subsequently will start CGI decoding. Therefore the requirements could be defined for the 2 scenarios: UE has decoded the PCI (measured the cell) or has not measured the cell within the last time few seconds. In the latter case the CGI delay should also include some additional delay – maximum corresponding to the PCI decoding duration. 
5. CQI Requirements for E-UTRA Inter-Frequency

Since CGI requirements will only apply when network provides continuous measurement opportunity (i.e. continous gap), therefore CGI detection delay of a cell should be almost the same for the serving (E-UTRA intra-frequency) and non serving (E-UTRA inter-frqeuency) carrier frequencies. In the latter scenario there is an additional delay in the order of 0.3-0.5 ms due to the frequency switching but this can be neglected given the CGI detection perfiormance, which is greater than 100 ms [2]. 
6. Conlcusion
In this paper we have discussed the general principle related to CGI and its detection in E-UTRAN. We suggest that the CGI performance is specified in terms of delay of acquiring the CGI under side conditions (Ês/Iot = -3 dB). Simulation results are provided in a separate contribution [2].
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