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1 Introduction

In the last RAN4 meeting all the RRM requirements for dual connectivity (DC) were agreed and introduced in TS 36.133, Rel-12 (v12.6.0). RAN4 has to develop RRM test cases to verify the RRM requirements related to DC operation. 

The RRM tests will have to be developed for both synchronous and asynchronous DC operations as proposed in [1].
In this paper we analyse whether or not it is necessary that the UE capable of synchronous and asynchronous DC operations should pass both synchronous and asynchronous tests. Based on our analysis we propose a principle for testing UE capable of synchronous and asynchronous DC operations [2].
2 UE Capability: Synchronous and Asynchronous DC
The UE capability to indicate DC support is specified under in TS 36.331 under information element (IE) called UE-EUTRA-Capability. The capability is expressed as: 
BandCombinationParameters-v12xy::= SEQUENCE {


dc-Support-r12




SEQUENCE {



supported-r12




SEQUENCE {




asynchronous-r12



ENUMERATED {supported}


OPTIONAL,




supportedCellGrouping-r12

BIT STRING (SIZE (1..15))

OPTIONAL

dc-Support

Including this field indicates that the UE supports synchronous DC and power control mode 1. Including this field for a band combination entry comprising of single band entry indicates that the UE supports intra-band contiguous Dual Connectivity. Including this field for a band combination entry comprising of two or more bands, indicates that the UE supports DC for these bands and that the serving cells corresponding to a band entry shall belong to one cell group. Including field asynchronous indicates that the UE supports asynchronous DC and power control mode 2.
The above UE capability indicates that a DC capable UE supports at least synchronous DC operation. However a DC capable UE may also support asynchronous DC operation. In other words a DC capable UE supports either synchronous DC operation only or both synchronous and asynchronous DC operations DC operations. The UE may however not support asynchronous DC operation on all band combinations where it will support DC operation. Therefore by the virtue of field, supportedCellGrouping-r12, UE also indicate the mapping of serving cells to cell groups for which the UE supports asynchronous DC operation.
3 RRM Tests under Synchronous and Asynchronous DC
In RRM tests under synchronous DC, as per core requirements in TS 36.133, the received relative receive timing difference between the subframe timing of the signals received from the PCell and the PSCell at the UE receiver of up to 33 µs, has to be set. 
On the other hand in RRM tests under asynchronous DC, as per core requirements in TS 36.133, the received relative receive timing difference between the subframe timing of the signals received from the PCell and the PSCell at the UE receiver of up to 500 µs, has to be set.
In general an asynchronous DC test, due to larger receive time difference at the UE, will be more stringent compared to its synchronous counterpart. For example in asynchronous test the UE will be obliged to use independent receiver chains for receiving signals from MCG and SCG. In practice a UE capable of both synchronous and asynchronous DC should pass the test in latter scenario for verifying the same RRM requirements. However it is better to define a general principle and include a note in those tests which should not be tested for UE capable of both synchronous and asynchronous DC. This is further elaborated in section 4.
4 Proposed Principle of Testing DC RRM Tests
The proposed principle is applied in case test cases are defined in both synchronous and asynchronous DC scenarios to verify the same RRM requirement. The idea behind the principle is that the UE capable of both synchronous and asynchronous DC operations needs to be tested with one of the tests in either synchronous or asynchronous DC scenarios.
We suggest that it is better to judge for each test whether the UE capable of both synchronous and asynchronous DC should also pass this particular test or not. Assuming that the UE is not required to pass this test then a corresponding note can be added as similar approach has been used in earlier tests to avoid unnecessary testing. 

The proposed principle of testing in [2] is also reproduced in Annex A. 
To explain how the proposed principle can be used for avoiding unnecessary testing consider an example that test 1 and test 2 to verify PSCell addition and release delays (section 7.14, TS 36.133) are defined under synchronous and asynchronous DC scenarios respectively.  Assume that it is considered sufficient for the UE capable of both synchronous and asynchronous DC to pass only test 2 i.e. under asynchronous DC. Then a following Note can be added in test 1.
NOTE: UE capable of both synchronous and asynchronous dual connectivity is not required to pass this test and the test is performed according to the principle defined in section A.3.11.
5 Summary
In this paper it has been analyzed and proposed that the UE capable of both synchronous and asynchronous DC operation is required to verify the same RRM requirements by testing either in synchronous scenario or asynchronous scenario. The propose approach will reduce the number of tests required for the DC capable UE to pass. The corresponding CR is provided in [2].  
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Annex: Abstract of Proposed Principle in TS 36.133
A.3.11
Test Cases for Synchronous and Asynchronous Dual Connectivity

A.3.11.1
Introduction

This clause defines a principle which is applicable to test cases verifying RRM requirements for dual connectivity (DC) operation in synchronous and asynchronous scenarios.

A.3.11.2
Principle of Testing
In Annex A test cases may be defined in both synchronous DC and asynchronous DC scenarios to verify the same RRM requirement. 

If test cases are defined in both synchronous and asynchronous DC scenarios to verify the same RRM requirement then the UE capable of both synchronous and asynchronous DC operations needs to be tested with one of the tests in either synchronous or asynchronous DC scenarios.
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