3GPP TSG-RAN WG4 Meeting #70
R4-140287
Prague, Czech, 10 – 14 February, 2014
Title:
Discussion on the requirements of CGI in CA scenario
Source:
Huawei, Hisilicon
Agenda Item:
4.2.3
Document for:
Approval
1 Introduction

In RAN4 #69 meeting, the CGI reading requirements in CA issue was triggered in [1]. The corresponding proposals were:

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.  

Based on the online discussion during last meeting, there were some concerns on the ambiguous for the core requirements of CGI reading in CA. 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 proposals, the corresponding text proposal is given in section 5.
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. 

[image: image1.emf]SON ANR report

F1

CGI reading indication

F2

Macro Cell 

UE

Home eNB


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.
This requirement only covers the CGI reading for the normal cases, i.e., the UE is NOT configured with a SCell. However, the problem is that, there is a lack of CGI reading requirements in CA case. Based on the analysis in section 2.1, it’s quite possible and common case for a CA UE to be requested the CGI of an E-UTRA cell. Therefore, it’s NOT clear for the CGI requirement in CA, and it’s necessary to discuss the topic and introduce the reasonable requirements.
2.3
Proposals & Solutions
When the UE is configured with a SCell, and it sends the proximity indication to the network that it gets approach for an E-UTRA cell, it’s quite possible for the networks sending the CGI reading request to the UE. After the UE received the request from the network, it shall also use the autonomous gaps for CGI acquisition. During the time, from our understanding, the serving cells, i.e., both PCell and SCell shall suffer the interruptions. Now the problem is that, whether the current CGI requirements are reasonable or not.
For the CGI reading requirements, the 150ms CGI acquisition time has some implementation margin here. The assumption is that, UE could attempt for MIB and SIB1 acquisition for five times. Except the first autonomous gap, the other gaps are 4ms length. The length of first autonomous gap is 9ms due to channel estimation time, AFC adjusting time etc.. For the 4ms acquisition time, the first 1ms is used for tuning on the target frequency, and 2ms may be used for the MIB or SIB1 reading, in which 1ms may be used for waiting the stable status during the autonomous gap. The last 1ms is used for tuning on the serving frequency. 
If the UE is configured with a SCell, both intra-frequency and inter-frequency CGI reading cases are possible to happen. When UE creates the autonomous gap for obtaining the MIB/SIB1 for the target cell, it shall also use the 4ms to finish all the behaviours mentioned in last paragraph. 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.

Furthermore, in last RAN4 meeting, some interested companies gave some comments that, it’s clear for the inter-frequency requirements for CGI reading requirement in CA. However, it’s unclear for the intra-frequency requirement for CA, since it’s ambiguous that the intra-frequency carrier is on PCC or SCC. After check the current requirements in 36.133, the corresponding section title is clear to describe the requirements on PCC, or the requirements on SCC, e.g., 

8.3.2
Measurements of the primary component carrier

8.3.3
Measurements of the secondary component carrier

Thus, if the corresponding intra-frequency requirement is defined under section 8.3.2, it’s clear the intra-frequency means the same frequency on PCC; if the corresponding intra-frequency requirement is defined under section 8.3.3, it’s clear the intra-frequency means the same frequency on SCC. Herein, from our understanding, there is no ambiguous here.
Based on the above analysis, we still think it’s reasonable to reuse the 150ms requirements for CGI reading in CA. Therefore, the following proposals are given:

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. 
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: 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.  

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)









































































































































































































































































































































 3/3

_1451221611.vsd

_1325617792.unknown

