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1 Introduction
In RAN#72 and #73, two contributions on the Basestation emission requirements at minimum channel spacing were presented. One argument to tighten the basestation emission requirement was that the acquisition of a new cell is difficult at minimum distance in case the BS transmits outside its bandwidth….. 
In R4-146501, the following observation is stated 

Observation 3:  Without specifications on the basestation emissions with respect to the transmission bandwidth configuration, rather than the channel bandwidth, demodulation and system acquisition cannot be well defined.

And in R4-146924 a section was included regarding system acquisition containing the following statement: 

When channel spacing is reduced to minimal value of 300 kHz, UE’s system acquisition is not guaranteed due to close spectrum between adjacent CCs.

In this document we want to discuss the applicability of these statements.
2 System acquisition from UE side
The detection of new LTE cells is quite straight forward in case the transmitted spectra is received without any interference. Then the UE can measure the bandwidth of the signal, thereby it is also easy to estimate where the carrier of the LTE signal is and start to search for the PSS and the SSS at that frequency. See Figure 1. 
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Figur 1 Three LTE 10 MHz spectra at nominal carrier spacing.

In Figure 1, in this scenario it is quite easy to estimate that three LTE cells with bandwidth 10 MHz are received.The borders of each individual spectrum are well defined and the carriers can easily be estimated. In the figure the true carrier frequencies are marked as green marks and the estimated as red marks with a probability metric below the plot. 
The spectrum is not always that easy to use. E.g in 36.300 there are overlapping spectra shown in a statement on what scenarios to cope with for mobility. Figure 2 is brought from that specification.
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Figure 2: Inter and Intra-frequency measurements scenarios from 36.300, Figure 10.1.3-1.
Here it is seen in scenario D and E that the cells are overlapping with different carrier frequencies. Therefore, from a UE point of view it shall also be possible to cope with adjacent cells at minimum channel spacing, also without requiring additional tx requirements of the basestation.
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Figur 3: Three 10 MHz LTE carriers separated with 9 MHz (minimum spacing)
In Figure 3, an example is shown of deployment of three carriers at minimum spacing with the same transmission power on each carrier. Here the actual 10 MHz LTE spectrum can not be distinguished, it looks like a 30 MHz transmission and the algorithm trying to estimate the carrier frequency based on the spectrum is failing. As shown in the probability metric below nothing is found. 
Therefore, to be sure to support this kind if deployments,  the UE, in case no other cell is detectable at any supported band and there is energy in the receiver spectra, need to focus more on this energy in order to support this deployment. 
The UE can make different assumptions on what system and bandwidth that is most probable and based on that and on the border of the spectrum it can start to search. In this example if the UE assumes it is a 10 MHz LTE cell it can start to search 4.5 MHz from one end of the spectrum see below.
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Figure 4: One way to handle overlaying spectra

In Figure 4, the UE start searching at point number 1, at 4.5 MHz higher frequency than the low frequency border of the spectrum. If a cell is found the UE do check whether the cell is belonging to the correct PLMN and also if the UE is allowed to camp on the cell. If it is allowed to camp on that cell, the UE can stop the search. In case the UE is not allowed to camp on the cell it continues e.g to the frequencies about 4.5 MHz lower than the high frequency border of the spectrum. If there exists a 10 MHz LTE cell but it is not allowed to camp on that one either, the UE continues to search the frequency exactly in the middle between the already searched carriers, in point 3 in the figure above.
Thus, the UE does not need to search all frequency carriers in a spectrum like this, it can make assumptions on probable frequency carriers and make cell searches at and around the specific probable frequency carriers. 
Observation 1: Proper UE implemention should be guaranteed in order to obtain the system acquisition under CA deployment with minimum channel spacing.

3 Test procedure in RAN5

Also following the test procedures defined in RAN5 from [3] as copied below where the intra-band contiguous CA is used as an example, the system acquisition has been already guaranteed from the SS setting up procedures so the agreement made for minimum channel spacing demodulation test from [4] with the ideal system acquisition should be considered fulfilled with the existing test procedures defined in RAN5 without the need of additional effort in RAN4.
8.2.1.1.1_A.1.4
Test description

8.2.1.1.1_A.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: As specified per test number in Table 8.2.1.1.1_A.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.35 as appropriate

2.
The parameter settings for the cell are set up according to Table 8.2.1-1and 8.2.1.1.1_A. 1.3-1 as appropriate.

3.
Downlink signals for PCC are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A. 2. Message contents are defined in clause 8.2.1.1.1_A.1.4.3.

8.2.1.1.1_A.1.4.2
Test procedure

1.
Configure SCC according to Annex C0, C.1 and Annex C.3.2 for all downlink physical channels except PHICH.

2.
The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4. Message contents are defined in clause 8.2.1.1.1_A.1.4.3

3.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables 8.2.1.1.1_A.1.3-1 and 8.2.1.1.1_A.1.3-2 on both PCC and SCC. The SS sends downlink MAC padding bits on the DL RMC.

5.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR on each of the component carriers according to Tables 8.2.1.1.1_A.1.5-1 as appropriate.

6.
Measure the average throughput per component carrier for a duration sufficient to achieve statistical significance according to Annex G clause G.3A, Table G.3A.5-1 on both PCC and SCC. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest on both component carriers.

7.
Repeat steps from 1 to 6 for each subtest in Table 8.2.1.1.1_A.1.5-1 depending on UE CA capability as defined in Table 8.1.1-1 and as appropriate.
Note that the initial conditions part of the test description is performed only with the PCC “active/powered on”, with ideal radio conditions etc., with the purpose to get the UE into RRC Connected and the SCC are turned off during that procedure, i.e. there is only the PCell visible for the UE to attach to. Then the SCell are “configured” by the SS in step 1 in the Test Procedure.

Observation 2: The system acquisition has been guaranteed during the existing test procedures defined in RAN5 for all demodulation tests so no additional effort needed in RAN4 on it.

4 Conclusions

The observations made in this paper are as following.
Observation 1: Proper UE implemention should be guaranteed in order to obtain the system acquisition under CA deployment with minimum channel spacing.
Observation 2: The system acquisition has been guaranteed during the existing test procedures defined in RAN5 for all demodulation tests so no additional effort needed in RAN4 on it.

The conclusion of this paper is that it, based on assumptions is possible to search for and find cells that have overlaying spectra without searching at every possible carrier frequency.  Also from RAN5 the system acquisition has been guarantted for all UE performance tests including single carrier and CA scenarios. So it’s no technical obstacle to define UE demodulation tests with minimum channel spacing in RAN4 to have the feature properly tested for operators deployment demanding.
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