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1. Introduction

In Rel-13 work item of 3 DL/2UL containing several band combinations was approved in RAN#67 [1].

The RF requirements for 3 DL/2UL are being developed in Rel-13 and it is expected that RF requirements will be compeleted in the current or upcoming meetings.

The existing RRM requirements in Rel-12 for 3 DL CA are defined and applicable for:

· 3 DL/ 1UL CA for inter-band CA and intra-band non-contiguous CA (2 sub-blocks and 1 gap) and

· 3 DL/ 2UL CA for inter-band CA and intra-band contiguous CA and
Therefore corresponding RRM requirements for Rel-13 3DL/2UL CA also need to be defined in TS 36.133. 

This paper analyse the RRM requirements which need to be updated for Rel-13 3DL/2 UL CA. 
2. List of affected RRM requirements  
The following set of RRM requirements are currently defined for 3 DL CA:
· Random access (section 6.2)

· UE transmit timing (section 7.1)

· SCell activation and deactivation Delay (section 7.7)
· Interruptions with Carrier Aggregation (section 7.8)
· Maximum Transmission Timing Difference in Carrier Aggregation (section 7.9)

· Mobility related requirements (sections 8.2, 8.3 and 9.1.11)
· Discovery signal measurements for E-UTRA carrier aggregation (sections 8.7 and 9.1.15)
· OTDOA RSTD related requirements (sections 8.4 and 9.1.12)
3. Analysis of RRM requirements for Rel-13 3 DL/2UL
As shown in annex A that in in Rel-13 WI on 3DL/2UL, all the new combination includes 2 UL inter-band CA. In all these CA combinations the DL part contains all 3 CCs in different bands. However the 3 DL inter-band feature also broadly includes combination of 2 DL inter-band and 2 intra-band contiguous or 2 DL inter-band and 2 intra-band non-contiguous i.e. at least two CCs should be in different bands regardless of the band of the third CC.
The 2 UL inter-band CA with 2 DL CA was introduced in Rel-12. Therefore the RRM requirements are already defined for 2 UL inter-band CA. 

As stated above that the existing requirements for 3 DL in Rel-12 are also applicable for intra-band contiguous 3 DL/2 UL CA. 

Most of the RRM requirements are generic except few such as received time difference, which is applicable for inter-band CA and intra-band NC-CA. However such requirements are related to DL CA, for which such requirements already apply since Rel-12. 
Since all generic RRM requirements are already defined for intra-band contiguous 3 DL/2UL CA, therefore these requirements will also be applicable to Rel-13 3 DL/2UL (i.e. for 3 DL inter-band/2 UL inter-band CA). As a consequence we don’t see the need for any additional requirements specific to inter-band 3 DL/2 UL inter-band CA.

However changes are needed to update the applicability of the CA requirements as shown below in section 4.
· Proposal # 1: The existing Rel-12 RRM requirements defined for 3 DL CA also apply for 3DL inter-band/2UL inter-band CA in Rel-13.
· Proposal # 2: No new RRM requirement other than those in Rel-12 are needed for 3DL inter-band/2UL inter-band CA in Rel-13.
· Proposal # 2: The existing CA RRM requirements need to be made applicabe for 3DL inter-band/2UL inter-band CA in Rel-13.
4. Applicability of RRM Requirements to 3 DLInter-band /2UL Inter-band CA
As described in section that the 3 DL inter-band feature also broadly includes combination of 2 DL inter-band and 2 intra-band contiguous or 2 DL inter-band and 2 intra-band non-contiguous i.e. at least two CCs should be in different bands regardless of the band of the third CC. However in 3DL inter-band/2UL inter-band CA, the two UE UL CCs should be in different bands. Based on these arguments the applicability of 3DL inter-band/2UL inter-band CA for CA requirements are defined in relevant sections.
For CA requirements with legacy measurements (i.e. those without discovery signal measurements) the suggested changes in section 8.3.1 are shown below:
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 three downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or

-
up to three downlink CCs and up to two uplink CC for inter-band carrier aggregation, or
· up to two downlink CCs intra-band contiguous and one downlink inter-band and up to two uplink CC for inter-band carrier aggregation, or
· up to two downlink CCs intra-band non-contiguous and one downlink inter-band and up to two uplink CC for inter-band carrier aggregation, or
-
up to two downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and one uplink CC for carrier aggregation, or

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




-
up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.
For CA requirements with discovery signal measurements the suggested changes in section 8.7.1 are shown below:

8.7
Discovery signal measurements for E-UTRA carrier aggregation
8.7.1
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 three downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or

-
up to three downlink CCs and two uplink CC for inter-band carrier aggregation, or
· up to two downlink CCs intra-band contiguous and one downlink inter-band and up to two uplink CC for inter-band carrier aggregation, or
· up to two downlink CCs intra-band non-contiguous and one downlink inter-band and up to two uplink CC for inter-band carrier aggregation, or
-
up to two downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and one uplink CC for carrier aggregation, or



-
up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.
5. Summary
In this paper we have analyzed the impact of Rel-13 WI covering several 3 DL/2UL CA combinations on RRM requirements TS 36.133. Based on our analysis we don’t see the need for introducing any new requirements for Rel-13 WI except that some update is required to the applicability part in CA. The summary of the proposals are:
· Proposal # 1: The existing Rel-12 RRM requirements defined for 3 DL CA also apply for 3DL inter-band/2UL inter-band CA in Rel-13.
· Proposal # 2: No new RRM requirement other than those in Rel-12 are needed for 3DL inter-band/2UL inter-band CA in Rel-13.
· Proposal # 2: The existing CA RRM requirements need to be made applicabe for 3DL inter-band/2UL inter-band CA in Rel-13.
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Annex A

Table 1 CA configurations for 3 DL/2UL [1]

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands

	CA_1A-3A-5A
	CA_1A-3A,
CA_1A-5A,

CA_3A-5A
	1

	
	
	3

	
	
	5

	
	
	1

	
	
	3

	
	
	5

	CA_1A-3A-8A
	CA_1A-3A,
CA_1A-8A,

CA_3A-8A
	1

	
	
	3

	
	
	8

	
	
	1

	
	
	3

	
	
	8

	
	
	1

	
	
	3

	
	
	8

	CA_1A-3A-19A
	CA_1A-3A,
CA_3A-19A,

CA_1A-19A
	1

	
	
	3

	
	
	19

	
	CA_1A-3A,
CA_3A-20A
	1

	
	
	3

	
	
	20

	CA_1A-5A-7A
	CA_1A-7A,
CA_5A-7A,

CA_1A-5A
	1

	
	
	5

	
	
	7

	
	
	1

	
	
	5

	
	
	7

	CA_1A-18A-28A
	CA_1A-18A
CA_18A-28A

CA_1A-28A
	1

	
	
	18

	
	
	28

	
	
	1

	
	
	18

	
	
	28

	CA_1A-19A-21A
	CA_1A-19A,
CA_1A-21A,

CA_19A-21A
	1

	
	
	19

	
	
	21

	CA_2A-4A-12A
	CA_2A-4A,
CA_4A-12A
	2

	
	
	4

	
	
	12

	CA_2A-5A-13A
	CA_2A-13A
	2

	
	
	5

	
	
	13

	CA_3A-7A-20A
	CA_3A-7A
CA_3A-20A
CA_7A-20A
	3

	
	
	7

	
	
	20

	CA_4A-5A-13A
	CA_4A-13A
	4

	
	
	5

	
	
	13

	
	CA_7A-20A
	7

	
	
	8

	
	
	20

	CA_xA-yA-zA
	CA_xA-yA or
CA_yA-zA or

CA_xA-zA
	X


