Page 4
Draft prETS 300 ???: Month YYYY

3GPP TSG-RAN WG2 #96	Tdoc R2-168017
Reno, US, 14th – 18th Nov. 2016

Agenda Item:	9.3.1.1.1
[bookmark: _GoBack]Source:	ASTRI, TCL Communication Ltd.
Title:	Measurement Configuration Reduction for Intra-NR Mobility
Document for:	Discussion, Decision
1 Introduction
At RAN#71, a new SI [1] was approved to develop a NR access technology to meet a broad range of use cases (e.g. eMBB, mMTC, and URLLC) and requirements for the next generation. One of the objectives in this SI is to address intra-NR mobility. In RAN2 #95bis meeting, the following agreements for DL-based mobility in RRC_CONNECTED mode have been reached [2]
	Agreements for DL-based mobility in RRC_CONNECTED mode (optimized for data transmission, at least for network-controlled mobility) 
1. UE at least measures one or more individual beams and gNB should have mechanisms to consider those beams to perform HO. Note: This is necessary at least to trigger inter-gNB handovers and to optimize HO ping-pongs / HO failures. 
· FFS: whether UE report individual and/or combined quality of multiple beams.
2. UE should be able to distinguish between the beams from its serving cell and beams from non-serving cells for RRM measurements in active mobility. UE should be able to determine if a beam is from its serving cell. 
· FFS whether serving/non-serving cell may be termed 'serving/non-serving set of beam'
· FFS: whether the UE is informed via dedicated signalling or implicitly detected by the UE based on some broadcast signals.
· FFS how the cell in connected relates to the cell in idle
3. Study how to derive a cell quality based on measurements from individual beams.
4. In connected mode, intra-cell mobility can be handled by mobility without RRC involvement. 
· FFS whether there may be cases that do require RRC involvement.
5. UE should be able to identify a beam. FFS how beams are identified (to be defined by RAN1)



As shown above, whether RRC is involved in intra-cell mobility is still for further study. Moreover, there is claim in the RAN2 #95bis meeting that RRC reconfiguration is likely needed for the intra-gNB inter cell case and can be happened in the intra-cell case [3]. If such agreement like that RRC is required in the intra-gNB inter-cell case or the intra-cell case is reached in the future, enhancing the mobility procedure to avoid delay and service interruption resulting from the large number of RRC reconfiguration occurrence becomes unavoidable [4][5][6]. In this contribution, a method for reducing the required measurement configuration for UEs to avoid delay and traffic interruption is discussed. 
[bookmark: _Ref178064866]2 Discussion
2.1 Background
As per [5], an NR cell can be defined as follows:
An NR cell is a network-configured cell, which includes the coverage of a set of DUs referred to as “Cell DU set”.
As a result, two levels of intra-RAT mobility exist:
•	Intra-cell mobility (inter-DUs )
•	Inter-cell mobility, including the two sub-cases of intra-CU mobility and inter-CU mobility.
For intra-cell mobility, in order to study the measurement configuration problem in detail, we take the CA architecture as an example. Here, CU corresponds to the primary cell (PCell), and DUs correspond to secondary cells (SCells). Each SCell operation (including SCell addition, modification and release) needs a RRC reconfiguration. When a UE roams among a large number of SCells, a large number of RRC reconfigurations might occur due to the frequent SCell operation as demonstrated in Fig. 1.

Large number of RRC reconfigurations might occur during intra-cell mobility.
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Figure 1: Frequent SCell (DU) operation during intra-cell mobility

Unfortunately, some problems will result from the large number of RRC reconfigurations with conventional LTE SCell operation procedures [6]. Specifically, when the UE switches from SCell A to SCell B, the following two problems could result with conventional SCell operation procedures exemplified in Fig. 2.
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(a) Procedure 1                                       (b) Procedure 2 
Figure 2: SCell operation procedures in current LTE system

· Problem 1: Target SCell activation delay
One procedure for SCell operation in conventional LTE system is shown in Fig. 2(a), which can be interpreted as “addition without SCell deactivation”. When SCell B is added, SCell A is not immediately deactivated. The main drawback of this procedure is that the target SCell (here is SCell B) activation is delayed due to RRC reconfiguration for SCell addition. As a result, the throughput could be degraded.

· Problem 2: Traffic interruption
Another procedure for SCell operation in conventional LTE system is demonstrated in Fig. 2(b), which can be interpreted as “modification with SCell deactivation”. Before SCell A is modified to SCell B, SCell A is deactivated. The main drawback of this procedure is that data transmission is temporarily suspended due to RRC reconfiguration for SCell modification. As a result, data traffic could be interrupted.

It can be observed from the above analysis that the current SCell operation procedures will cause target SCell activation delay due to RRC reconfiguration for SCell addition or traffic interruption due to RRC reconfiguration for SCell modification. Therefore, it is important to explore adequate SCell operation procedures to reduce RRC reconfiguration occurrence.
With conventional LTE SCell operation procedures, problems such as target SCell activation delay and data traffic interruption could happen.
Adequate SCell operation procedures with reduced RRC reconfiguration occurrence need to be studied.

2.2 Efficient SCell Operation for Intra-NR Mobility
To reduce RRC reconfiguration occurrence, promising solutions are shown in the following:
1) Adding a cluster of SCells to the UE with SCell relationships.
In conventional SCell operation procedures, PCell adds SCells one by one or a few at a time to the UE, where each SCell addition needs a RRC configuration. To reduce the RRC configuration occurrence, it is promising to let the PCell add a cluster of SCells to the UE directly. Moreover, to further reduce the measurement burden on the UE side, PCell can also send the relationship between the SCell indices and the measurement IDs to the UE. Then, the UE measures only the neighboring (i.e., most relevant) SCells according to the indicated relationship instead of all the SCells in the cluster. As such, not only the RRC configuration occurrence will be reduced, but the measurement burden as well as the amount of feedback data will also be reduced.
Proposal 1	Adding a cluster of SCells to the UE via a single RRC configuration along with SCell relationships can reduce the RRC reconfiguration occurrence, and it can also reduce the measurement burden at the UE as well as the amount of feedback data.

2) Added signaling for efficient SCell activation/deactivation indication:
Due to the large number of SCells to be configured, the bit size for SCell activation/deactivation is not enough with the mechanism in current LTE system. As a solution, the network can indicate the index of the target SCell through adequate signaling (e.g., combined L1/L2 signaling).
Proposal 2	To realize a more efficient SCell activation/deactivation indication, network shall indicate the index of the target SCell through added signalling.

Based on Proposal 1 and Proposal 2, an adequate SCell operation procedure called ‘joint configuration’ for efficient operation between SCells during intra-NR mobility can be proposed, as illustrated in Fig. 3. 
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Figure 3: SCell operation procedure of ‘joint configuration’

As shown in Fig. 3, it is obvious that with ‘joint configuration’, both the RRC overhead (RRC reconfiguration occurrence) as well as the UE measurement overhead can be reduced.
Proposal 3	The ‘joint configuration’, where the Proposal 1 and Proposal 2 are jointly involved, can reduce both the RRC overhead and the UE measurement overhead.

3 Conclusion
The following has been observed:
Observation 1	Large number of RRC reconfigurations might occur during intra-cell mobility.
Observation 2	With conventional LTE SCell operation procedures, problems such as target SCell activation delay and data traffic interruption could happen.
Observation 3	Adequate SCell operation procedures with reduced RRC reconfiguration occurrence need to be studied. 
The following has been proposed:
Proposal 1	Adding a cluster of SCells to the UE via a single RRC configuration along with SCell relationships can reduce the RRC reconfiguration occurrence, and it can also reduce the measurement burden at the UE as well as the amount of feedback data.
Proposal 2	To realize a more efficient SCell activation/deactivation indication, network shall indicate the index of the target SCell through added signalling.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal 3	The ‘joint configuration’, where the Proposal 1 and Proposal 2 are jointly involved, can reduce both the RRC overhead and the UE measurement overhead.
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