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	Reason for change:
	In Rel-12 DC , the maximum UL transmission timing difference was not discussed. In Rel-13 DC enhancement, RAN4 agreed maximum uplink transmission timing difference requirements in DC as following (R2-161020/R4-158409) which are applicable also for Rel-12 DC:
1) RAN4 defines the maximum uplink transmission timing difference for dual connectivity synchronous scenario as 35.21µs.

2) RAN4 defines the maximum uplink transmission timing difference for dual connectivity asynchronous scenario as 500µs.

Also, RAN2 agreed that UE declares S-RLF and informs eNB of its cause when UE stops UL transmission in SCG due to the exceedance of the maximum UL timing differnce between different CGs. 



	
	

	Summary of change:
	1. In subclause 7.6, the new cause of S-RLF is added.

2. In Annex M.1, the maximum UL transmission timing difference requirement in DC is captured.
Impacted functionality: 

The CR impact is isolated to UE’s UL transmission in DC.

Inter-operability:

If UE implements this CR and NW does not, there will not exist inter-operability issue.

If NW implements this CR and UE does not, there will not exist inter-operability issue.


	
	

	Consequences if not approved:
	The new cause for S-RLF and the maximum UL transmission timing difference in DC are not captured in stage2.
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7.6
Dual Connectivity

In DC, the configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containing the serving cells of the SeNB.

When a UE is configured with CA in the MCG, the same principles as described in subclause 7.5 apply to MCG.
For SCG, the following principles are applied:

-
At least one cell in SCG has a configured UL CC and one of them, named PSCell, is configured with PUCCH resources;
-
When SCG is configured, there is always at least one SCG bearer or one Split bearer;

-
Upon detection of a physical layer problem or a random access problem on PSCell, or the maximum number of RLC retransmissions has been reached associated with the SCG, or upon detection of an access problem on PSCell (T307 expiry) during SCG change, or exceedance of the maximum transmission timing difference between CGs:

-
RRC connection Re-establishment procedure is not triggered;

-
All UL transmissions towards all cells of the SCG are stopped;
-
MeNB is informed by the UE of SCG failure type;
-
For split bearer, the DL data transfer over the MeNB is maintained.

-
Only the RLC AM bearer can be configured for the split bearer;
-
Like PCell, PSCell cannot be de-activated (see subclause 11.2);
-
PSCell can only be changed with SCG change (i.e. with security key change and RACH procedure);

-
Neither direct bearer type change between Split bearer and SCG bearer nor simultaneous configuration of SCG and Split bearer are supported.
With respect to the interaction between MeNB and SeNB, the following principles are applied:

-
Logical channel identities are independently allocated by the MeNB and the SeNB.

-
The MeNB maintains the RRM measurement configuration of the UE and may, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask a SeNB to provide additional resources (serving cells) for a UE. 

-
Upon receiving the request from the MeNB, a SeNB may create the container that will result in the configuration of additional serving cells for the UE (or decide that it has no resource available to do so).

-
For UE capability coordination, the MeNB provides (part of) the AS configuration and the UE capabilities to the SeNB.

-
The MeNB and the SeNB exchange information about UE configuration by means of RRC containers (inter-node messages) carried in X2 messages.

-
The SeNB may initiate a reconfiguration of its existing serving cells (e.g., PUCCH towards the SeNB).

-
The SeNB decides which cell is the PSCell within the SCG.

-
The MeNB does not change the content of the RRC configuration provided by the SeNB.
-
In the case of the SCG addition and SCG SCell addition, the MeNB may provide the latest measurement results for the SCG cell(s).
-
Both MeNB and SeNB know the SFN and subframe offset of each other by OAM, e.g., for the purpose of DRX alignment and identification of measurement gap.
When adding a new SCG SCell, dedicated RRC signalling is used for sending all required system information of the cell as for CA described in sub-clause 7.5, except for the SFN acquired from MIB of the PSCell of SCG.
	Next change


M.1
Dual Connectivity operation
For Dual Connectivity, the UE is configured with two cell groups (CGs). A CG may only include cells that are associated to the same eNB and those cells are synchronized at the eNB level similar as for carrier aggregation. Two operations are defined: synchronous and asynchronous DC. In synchronous DC operation, the UE can cope with a maximum reception timing difference up to at least 33µs and maximum transmission timing difference up to at least 35.21µs between CGs. In asynchronous DC operation, the UE can cope with a maximum reception/transmission timing difference up to 500µs between CGs.
When DC is deployed, frame timing and SFN are aligned among the component carriers to be aggregated within a CG, and may or may not be aligned between different CGs.
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