3GPP TSG-RAN WG4 Meeting # 74
R4-150731
Athens, Greece, 9-13 February 2015
Agenda Item:
6.8.2
Source: 

Ericsson

Title: 
RRM test cases for dual connectivity
Document for:
Approval
1  Introduction

The RRM requirements related to the Release 12 dual connectivity have been completed in RAN4#73 and introduced in release 12 of TS 36.133. 
The RF core requirements for dual connecvity exist for band combinations in FDD duplex mode only. Therefore RRM tests are needed for dual connectivity in FDD modes. 

In this contriobution, we present the required test cases and then propose a time plan for test case discussions in RAN4. 
2 Summary of dual cnnectivity RRM requirements
In our view dual connectivity capable UE will have to pass all the existing CA RRM tests except DC tests verify similar requirements as in CA . Therefore the DC tests should be defined to verify additional aspects which are specific to dual connectivity and cannot be covered by the existing CA tests. All dual connectivity UE should support synchronized dual connectivity while some of them will also support unsynchronized DC.

In summary the DC specific RRM tests should verify the following main set of RRM requirements: 

· PSCell activation with known/unknown cell, 
· Interruptions at transition during DRX,
· Measurement in DRX with different DRX cycles for PCell and PSCell, 
· RLM on PCell and PSCell. 
For each of the topics above with the exception of interruption at DRX transition, two sets of tests need to defined, for synchronous dual connectivity and asynchronous dual connectivity. For DRX transition only test under asynchronous DC is needed. The two types of tests are needed for most of the DC requirements because a DC capable UE may support either synchronized DC or both synchronized and unsynchronized DC as further described in [1]. Regarding synchronous and asynchronous dual connectivity RRM tests, we have to set 33 µs shift between MCG and SCG in the first case (i.e. tests for synchronous DC) and 1 slot (500µs) shift in the tests for asynchronous case. 

3 Type of RRM tests needed for dual connectivity
It was agreed according to the agreements in RF room that dual connectivity in Rel-12 will have 2CCs. Thus, RAN4 need to develop RRM test cases for dual connectivity in Rel-12 with 2 CCs [1]. Also, both synchronized and unsynchronized dyual connectivity is specided in RAN4 under Rel-12 specification. 

3.1 PSCell activation and deactivation delay test with known/unknown cell

The requirement on PSCell configuration and activation delay and deactivation delay is specified in DC for the first time. Compared to SCell activation/deactivation in CA, the PSCell activation delay is extended in case the PSCell is not time syncrhonized compared to PCell. This is a new aspect and is therefore more interesting to verify for dual connectivity. Besides, whether the PSCell is known to UE or not, in addition syncrhonixed or unsynchronozed dual connectivity, sepearte requirements are specified, thus this needs to be tested. Initially in phase I the test case with known SCells can be developed.

· Proposal # 1: The dual connectivity test verifies:
· PSCell activation and deactivation delays while PSCell subframe timing is shifted with that of PCell by (1) 33us and (2) 500us and

· PSCell activation and deactivation delays while the PSCell is known and/or unknown to the UE. 
3.2 Interruptions at dual connectivity transitions between active and non-active states during DRX for unsynchronized case
In dual connectivity, due to subframe timing boundary misalignment, extended interruptions are defined for unsynchronized case. In this case, 2ms of interrutpons are specified when the subframe timing boundary is not aligned. The interruptions needs to be tested for the following three cases, 
1. when PSCell is added and released, or 
2. when transitions between active and non-active during DRX happens, or 
3. When transitions from DRX to non-DRX happen. 
For synchronized dual connectivity, the requirements are similar to CA. However, this is a new aspect for dual connectivity when subframe timing alignment is not ensured. Regarding the transitions between active and non-active states during DRX for unsynchronized case can have three further cases, (1)
Case 1: MCG is in Non-DRX state, SCG is in DRX state, (2) Case 2: MCG is in DRX state, SCG is in Non-DRX state and (3) Case 3: Both MCG and SCG are in DRX state.
· Proposal #2: 
· New tests for interruptions at unsynchonized dual connectivity need to be defind. Tests should cover the following three cases:

· when PSCell is added or released
· when transition between active and non-active DRX happens

· when transitions from DRX to non-DRX case happens
·     
In the test 2 cells are used:  PCell and PSCell. 
3.3  Measurement in DRX with different DRX cycles for MCG and SCG
In dual connectivity, different DRX cylces are specified for MCG and SCG. Since the MCG and SCG operations are independent operations, it is specified to have indepedant DRX cycles across the CGs. This is a new aspect in dual connectivity compared to CA where the DRX cylces are aligned between PCell and Scell(s). 
The purpose of the tests would be to verify measurement reporting delay on PCell, PSCell and neighbour cell on PSCC.  
· Proposal # 3: New measurement tests in DRX when MCG and SCG DRXs are different, need to be defined.
3.4 RLM on PCell and PSCell
RLM requirements need to be verified on both PCell and PSCell in the same tests. One out of sync and one in sync test would be needed in both synchronous and asynchronous scenarios.

· Proposal # 4: RLM requirements for dual connectivity need to be verified on both PCell and PSCell in the same tests:
· Covering both synchronous and asynchronous tests
· Including one out-of-sync and one in sync tests for synchronous and asynchronous cases
4 Bandwidth combination

Another important aspect is the bandwidth combination set to be used in the dual connectivity tests. There is very large number of dual connectivity combinations. Several of them and corresponding UE RF requirements were introduced in latest version of TS 36.101 v12.6.0. For dual connectivity all combinations support 10 MHz channel BW on both bands. We therefore suggest that initially 10 MHz channel BW is used in all CCs in Rel-12 dual connectivity tests, where one CC belong to MCG and another belong to SCG. If needed in future RRM tests with additional BW combinations can be introduced.

· Proposal # 5: In dual connectivity RRM tests channel BW= 10 MHz is used in each CC. 
5 Time Plan for dual connectivity RRM Tests

· RAN4#74 (Feb 2015)

· Initial discussion and agreement on test scenrios regarding alignment

· RAN4#74bis (April 2015)

· Initial drafts of tests
· RAN4#75 (May 2015)
· CR agreed for test cases for 36.133
6 Summary
In this paper we have provided a list of test cases to verify all the RRM requirements for dual connectivity in release 12. Therefore these tests are proposed to be introduced in release 12. 

Our proposals are listed below:

· Proposal # 1: The dual connectivity test verifies:
· PSCell activation and deactivation delays while PSCell subframe timing is shifted with that of PCell by (1) 33us and (2) 500us and

· PSCell activation and deactivation delays while the PSCell is known and/or unknown to the UE. 
· Proposal #2: 
· New tests for interruptions at unsynchonized dual connectivity need to be defind. Tests should cover the following three cases:

· when PSCell is added or released

· when transition between active and non-active DRX happens

· when transitions from DRX to non-DRX case happens

·     
In the test 2 cells are used:  PCell and PSCell. 
· Proposal # 3: New measurement tests in DRX when MCG and SCG DRXs are different, need to be defined.
· Proposal # 4: RLM requirements for dual connectivity need to be verified on both PCell and PSCell in the same tests:
· Covering both synchronous and asynchronous tests
· Including one out-of-sync and one in sync tests for synchronous and asynchronous cases
· Proposal # 5: In dual connectivity RRM tests channel BW= 10 MHz is used in each CC. 
It is expected that based on the test case scenarios RAN4 can complete all the test cases until May meeting (RAN4#75). 
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