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1 Introduction
A new WI has been approved regarding Rel-13 enhancements of dual connectivity in RAN plenary in March 2015. One of the topics in this new WI is to study the inclusion of 3DL/2UL dual connectivity in Rel-13 timeframe. 
In this contribution, we provide our understanding on the impact of 3DL/2UL DC work from RRM point of view. 
2 Discussions
In Rel-12 dual connectivity RRM specifications, only 2DL and 2UL inter-band configurations were considered. All relevant RRM requirements were revisited in Rel-12 timeframe; however they are defined for PCell and PSCell only. In Rel-13, 3DL/2UL pairing is being discussed, thus, for all topics that will be considered in Rel-13 enhanced DC WI, the additional 3rd DL SCell CC should always be considered, if needed.
Proposal: Always consider 3rd DL SCell CC along with PCell and PSCell in all RRM requirement studies in Rel-13 WI in RAN4.

In general, the third DL CC will be a SCell and will either be allocated to MCG or SCG, thus be aggregated in CA manner either with PCell or with PSCell. Thus, all of the CA requirements for SCell will be reused for the third DL CC. 

Regarding DC related requirements, many of the PSCell requirements can be reused for 3rd DL CC (i.e. SCell), while some of them need to be re-written in the spec
2.1.1 Random acces

The requirements for contention based random access and non-contention based random access procedures are already defined for PCell and PSCell in section 6.3.

The introduction of SCell in DL will not require any new RA requirements.

2.1.2 UE transmit timing

The UE transmit timing requirements are related to the initial transmit time accuracy. RAN4 has developed such requirements for pTAG and sTAG i.e. PCell in pTAG and PSCell in sTAG i.e. for 2 UL CCs. 

The existing requirements for pTAG and sTAG can be reused for 3 DL/2 UL DC. However some clarification is needed that either pTAG or sTAG can contain one SCell.
2.1.3 SCell addition and release delay

Section 7.14 of 36.133 specifies the requirements related to PSCell addition and release delay in Dual connectivity. Similarly, Section 7.7 of 36.133 specifies corresponding requirements for SCell in CA. All requirements in Section 7.7 will be valid. Additionally the existence of PSCell in addition to PCell needs to be considered. Thus, a new section would be required to list down SCell addition and release delay in dual connectivity.   
2.1.4 Interruption requirements for SCell

Interruptions due to SCell addition and release need to be included. This will require inclusion of SCell in the spec when interruptions due to PSCell are included for dual connectivity. Moreover, interruption requirements when transitions between active to non-active DRX or non-DRX to DRX will follows according to the CG it belongs to. 
2.1.5 Interruption rate during SCell measurement
This needs to be specified similar to PSCell or other SCell in CA. So, no new work is needed, simply adopting some already available requirement is needed.

2.1.6 SCell activation and deactivation Delay
In Rel-12 RAN4 has defined requirements for PSCell addition and release. 

Unlike PCell or PSCell, which cannot be activated or deactivated, the SCell can be activated or deactivated by MAC-CE command. Therefore RAN4 has to introduce SCell activation requirements defined for 3 DL/ 2UL dual connectivity. These requirements could be similar to those defined for 2 DL CA in sections 7.7.2 and 7.7.3. 
2.1.7 Maximum transmit time difference between TAGs
Currently the uplink transmission timing difference between the pTAG and the sTAG are defined only for CA.

However the uplink transmission timing difference between the pTAG and the sTAG need to be introduced for DC in both synchronous and asynchronous scenarios as analyzed in a separate contribution [4]
2.1.8 Requirements with DRX

Depending on whether the SCell is added to PCell or PSCell (i.e. MCG or SCG, respectively), the DRX cycle and duration will be different for SCell. Since SCell is aggregated in CA manner either with PCell or PSCell, the DRX will be according to the CG it belongs to.

This requires some specification work when corresponding spec writing work in needed.

2.1.9 Measurement gap configurations
Similar to DRX, measurement gap configurations will also follow according the CG to which the SCell belongs to. 
2.1.10 Measurement requirements on SCell

Many of the measurement requirements Similar to CA will be applicable on SCell in DC. The requirements will be same whether the SCell is added to MCG or SCG. 

2.1.11 Capabilities for Support of Event Triggering and Reporting Criteria
The Ecat requirements defined in section 8.2 need to be extended for measurements on the carrier of the SCell.

Currently the Ecat requirements in Rel-12 are defined as follows:

-
35 reporting criteria in total if the UE is configured with one PSCell carrier frequency.
The above requirements need to be updated as follows:

-
36 [sic] reporting criteria in total if the UE is configured with one PSCell carrier frequency;

-
45 reporting criteria in total if the UE is configured with one PSCell carrier frequency and one SCell carrier frequency;

In Table 8.2.2-1 the following does not capture Ecat requirements for PSCell:

Note 1:
When the UE is configured with SCell or PCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.
Therefore the above note in Table 8.2.2-1needs to be updated as follows:
Note 1:
When the UE is configured with SCell or PCell or PSCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.

2.1.12 SFN and subframe offset

RAN4 has to define requirements for new measurement quantity SFN and subframe offset once the quantity definition and necessary procedures are settled. The SFN and subframe offset is discussed in a separate contribution [5].

2.1.13 CGI requirements
In accordance with the WI objectives, RAN4 has to develop also requirements for E-UTRAN CGI requirements. The requirements have to be defined for both synchronous and asynchronous DC. The requirements have been analysed in a separate contribution [].
3 Conclusions
Since enhanced DC WI includes 3DL/2UL, we propose the following:
Proposal: Always consider 3rd DL SCell CC along with PCell and PSCell in all RRM requirement studies in Rel-13 WI in RAN4.

We also propose that, mainly specification writing work is needed for adding SCell along with PCell and PSCell, no real requirements studies are required as far as we can understand.
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