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1 Introduction

In RAN4 #69 and RAN4 #70 meetings, the CGI reading requirements in CA issue was discussed in [1]-[2]. Based on the discussion, no comments were received for 150ms acquisition time. Therefore, the following proposals:
Proposal 1: When UE is configured with a SCell, the intra-frequency CGI requirement shall be reused under this scenario, i.e., 150ms CGI acquisition time.

Proposal 2: When UE is configured with a SCell, the inter-frequency CGI requirement shall be reused under this scenario, i.e., 150ms CGI acquisition time.  

They are suitable for the CA UEs. Moreover, the consensus of RAN4 group was captured in Chairman notes that:

WG agreements: CGI reading requirements apply to PCell and activated SCell.
In this paper, we continue to give the analysis on this issue to present the scenario, problem, and the solutions for the issue based on the latest 36.133 version. 
2 Discussions
2.1
Scenarios and Necessity for CGI reading in CA

In LTE system, the carrier aggregation is an important feature in Rel-10. For the high data rate requirement users, the CA could be utilized to enhance the transmission data rate for users. As we know, the purposes of CGI reading in networks are mainly for:

· Identify the Home eNB cell

· For SON ANR purpose

Figure 1 shows the scenario for CGI reading in CA. 
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Figure 1. The CGI reading scenario under CA
As shown in Figure 1, assume a CA capable UE is configured with a SCell. When the UE is close to “new cell”, the corresponding RRM measurement report . For the SON ANR purpose or the CGI reading of the eNB, it’s quite possible for the network sending the CGI reading message to UE for CGI acquisition. From our understanding, it’s one kind of typical deployment in future LTE system.
2.2
Issue: Lack of Requirements
In 36.133, there are the requirements for the CGI reading for traditional homogenous networks and HetNet, i.e., 

___________________________________________________________________________________________

If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new CGI of E-UTRA cell within: 
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Where

Tbasic_identify_CGI, intra = 150 ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell is defined.
…
Within the time, 
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, over which the UE identifies the new CGI of E-UTRA cell, the UE shall have more than 60 ACK/NACKs transmitted, provided that:

-
there is continuous DL data allocation,

-
no DRX cycle is used,

-
no measurement gaps are configured, 

-
only one code word is transmitted in each subframe,

-
no MBSFN subframes are configured in the PCell.

___________________________________________________________________________________________

This requirement only covers the CGI reading for the normal cases, i.e., the UE is NOT configured with a SCell. Based on the agreement in last meeting, for the activated SCell, if the additional side conditions for the DL data allocation, no, DRX used, no measurement gaps configured etc. are satisfied, the same requirements shall be applied due to the similar analysis for PCell.
Moreover, in section 8.3 for CA, there is also lack of description ‘measurements with autonomous gaps’. Take the clause 8.3.1 for example:
___________________________________________________________________________________________

8.3.1
Introduction

This clause contains requirements on UE capabilities for support of E-UTRA carrier aggregation. Requirements in this clause are applicable to all carrier aggregation capable UE which have been configured with at least one downlink SCell, but:

-
up to two downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or

-
up to two downlink CCs and one uplink CC for inter-band carrier aggregation, or

-
up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.

Non configured frequencies may be measured with measurement gaps according to the requirements in clause 8.1.2.3 (E-UTRAN inter frequency measurements). Requirements in this clause are applicable to both FDD and TDD carrier aggregation.

___________________________________________________________________________________________

There is also confusion for the ‘inter-frequency measurements’. Since clause 8.1.2.3 shall includes both E-UTRAN inter-frequency measurement and E-UTRAN inter-frequency measurements with autonomous gaps, however, the sentence for clause 8.1.2.3 (E-UTRAN inter frequency measurements) only cover the first case. Then, the corresponding requirements shall be updated to cover the CGI reading in CA case. 

2.3
Proposals & Solutions
In our previous discussion paper [1]-[2], we have analyzed the impacts of the autonomous gap for CA UE case. Actually, if the UE is configured with a SCell, it will also create the autonomous gap for obtaining the MIB/SIB1 for the target cell on either PCC or SCC, or other frequency. From our understanding, it’s suitable for the UE to interrupt on both PCell and SCell, and tuning on the target frequency within 1ms. Moreover, after reading the MIB/SIB1 in 4ms gap, it’s enough time by the last 1ms for re-tuning into the PCell and SCell. Therefore, when UE is configured with a SCell, it’s reasonable to reuse the current requirement, i.e., 150ms, for CGI reading requirements in CA. Therefore, the 150ms CGI acquisition latency requirements shall be applicable for both non-CA case and CA case (including both activated and de-activated SCell case)
Proposal 1: Regardless of whether SCell is configured or not, the 150ms CGI acquisition latency shall be applicable for both intra-frequency and inter-frequency measurements.
For the agreements in last RAN4 meeting, main purpose is to focus on the ACK/NACK requirements in CGI section. For the ACK/NACK requirement analysis, if there is continuous DL data allocation on SCC, the ACK/NACK on activated SCell shall be the same as that on PCell. Then, we can obtain the following proposal 2:
Proposal 2: For ACK/NACK requirements, the same requirements for PCell shall be applicable to the activated SCell under the same additional side conditions.
3 Conclusion
In this contribution, we give our analysis on the requirements of CGI in CA scenario. Based on the analysis, the following proposals are given:

Proposal 1: Regardless of whether SCell is configured or not, the 150ms CGI acquisition latency requirements shall be applicable for both intra-frequency and inter-frequency measurements.
Proposal 2: For ACK/NACK requirements, the same requirements for PCell shall be applicable to the activated SCell under the same additional side conditions.
The corresponding text proposal is given in section 5.
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5 Text Proposal
8.3
Measurements for E-UTRA carrier aggregation

8.3.1
Introduction

This clause contains requirements on UE capabilities for support of E-UTRA carrier aggregation. Requirements in this clause are applicable to all carrier aggregation capable UE which have been configured with at least one downlink SCell, but:

-
up to two downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or

-
up to two downlink CCs and one uplink CC for inter-band carrier aggregation, or

-
up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.

Non configured frequencies may be measured with measurement gaps or autonomous gaps according to the requirements in clause 8.1.2.3 (E-UTRAN inter frequency measurements and E-UTRAN inter frequency measurements with autonomous gaps). Requirements in this clause are applicable to both FDD and TDD carrier aggregation.

8.3.2
Measurements of the primary component carrier

Measurements of cells on the primary component carrier shall meet all applicable requirements (FDD or TDD) in clause 8.1.2.2 (E-UTRAN intra frequency measurements and E-UTRAN intra frequency measurements with autonomous gaps)

8.3.3
Measurements of the secondary component carrier

The Secondary component carrier may be activated and deactivated by MAC-CE commands as specified in [17]. The applicable performance requirements depend on whether the SCell on the corresponding frequency is actived or deactivated.

8.3.3.1
Measurements of the secondary component carrier with active SCell

When the SCell is activated, measurement performance requirements for the frequency are those given in clause 8.1.2.2(E-UTRAN intra frequency measurements and E-UTRAN intra frequency measurements with autonomous gaps). If common DRX is in use, then the requirements for the secondary component carrier are given by the applicable DRX requirements (FDD or TDD) in clause 8.1.2.2, otherwise the non DRX requirements are applicable. The applicable measurement accuracy requirements are in clause 9.1.11 (Carrier aggregation measurement accuracy)

________________________________________________________________________________________
________________________________________________________________________________________

8.1.2.2.3
E-UTRAN FDD intra frequency measurements with autonomous gaps
8.1.2.2.3.1
Identification of a new CGI of E-UTRA cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and report the CGI when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1 message according to section 5.5.3.1 of 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, or whether SCell is configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within: 
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Where

Tbasic_identify_CGI, intra = 150 ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell is defined.
A cell shall be considered identifiable following conditions are fulfilled:

-
RSRP related side conditions given in Section 9.1 are fulfilled for a corresponding Band,

-
SCH_RP|dBm > -127 dBm for Bands 1, 4, 6, 10, 11, 18, 19, 21 and SCH Ês/Iot > -6 dB,
-
SCH_RP|dBm > -126 dBm for Band 9 and SCH Ês/Iot > -6 dB,
-
SCH_RP|dBm > -125 dBm for Bands 2, 5, 7 and SCH Ês/Iot > -6 dB,
-
SCH_RP|dBm > -124 dBm for Bands 3, 8, 12, 13, 14, 17, 20 and SCH Ês/Iot > -6 dB.

The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tbasic_identify_CGI,.intra is applicable when no DRX is used as well as when all the DRX cycles specified in 3GPP TS 36.331 [2] are used.
Within the time, 
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, over which the UE identifies the new CGI of E-UTRA cell, the UE shall have more than 60 ACK/NACKs transmitted on PCell or activated SCell, provided that:

-
there is continuous DL data allocation,

-
no DRX cycle is used,

-
no measurement gaps are configured, 
-
only one code word is transmitted in each subframe,

-
no MBSFN subframes are configured in the PCell or activated SCell.
8.1.2.2.3.2

ECGI Reporting Delay 

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the ECGI reporting may be delayed until the next DRX cycle.
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