
3GPP TSG RAN WG2 Meeting #80   









R2-125379
New Orleans, USA, 12th – 16th November, 2012
Agenda item:
7.9
Source:
New Postcom

Title:
Introduction of EPDCCH pre-configuration in handover
Document for:
Discussion and Decision
1 Introduction

Enhanced PDCCH (EPDCCH) has recently been introduced in Rel-11, and MAC impacts on EPDCCH had been discussed by RAN2 in last meeting [1]. However, there was no consensus on MAC impacts for EPDCCH in RAN2, except that the approach proposed in [2] was considered as baseline, though further discussion is needed.
In this contribution, we analyze the potential impacts from the introduction of EPDCCH on handover procedure and share our opinions in the context of Rel-11.
2 Discussion

It is worth to note that one main motivation of introducing EPDCCH is to enable frequency domain inter-cell interference coordination (ICIC) for control channels in non-CA HetNet deployment. Such issues on EPDCCH may become significant in the HetNet scenario enabling medium or large CRE bias, due to the severe inter-cell interference (ICI) [4]. In order to fulfil the design objective of EPDCCH on control channel ICIC in HetNet deployment, we suggest that EPDCCH of the target cell can be pre-configured to the UE during handover procedure (called EPDCCH pre-configuration), which can further reduce interference in HetNet deployments and increase the capacity of the control channels.
Proposal 1: It is kindly to ask RAN2 to discuss whether EPDCCH can be pre-configured to UE during handover procedure for monitoring EPDCCH of the target cell after RACH is successfully completed in handover.
In current specification [6], the PCell can be changed using an RRCConnectionReconfiguration message including the mobilityControlInfo (handover), whereas the SCell(s) can be changed using the RRCConnectionReconfiguration message either with or without the mobilityControlInfo [6]. In other words, the target eNB can decide which SCells are configured to be used (i.e. SCell pre-configuration) after handover, which may include cells other than the ones indicated by the source eNB.
Similarly, we suggest that the target eNB can also decide the EPDCCH configuration applied for the UE in handover. In the following subsections, we discuss introduction of EPDCCH pre-configuration from RAN2 perspective.

2.1 Impacts on RRC signalling
As we know, in order to prepare the handover, the source eNB passes all necessary information (e.g. E-RAB attributes and RRC context) to the target eNB. We assume that the target eNB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNB. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as an RRC message to perform the handover [3]. The container includes a new C-RNTI, target eNB security algorithm identifiers for the selected security algorithms, possibly a dedicated RACH preamble as well as some other parameters, e.g. access parameters, SIBs, etc.
In this case, for the sake of enabling EPDCCH pre-configuration, it is better to include EPDCCH configuration of the target cell in its related transparent container. Accordingly, the source eNB transparently forwards the handover information including EPDCCH configuration of the target cell to the UE. In other words, the source eNB can generate the RRC signalling to request UE to perform EPDCCH pre-configuration during the handover.
Proposal 2: The EPDCCH configuration of the target cell can be informed to UE by the source eNB during handover.

2.2 Impacts on RACH procedure in handover

After receiving the handover message, the UE attempts to access the target cell via RACH following a contention-free procedure using a dedicated RACH preamble, or following a contention-based procedure if dedicated RACH preambles are not available [3]. If performing contention-free procedure using a dedicated RACH preamble, the UE can use the dedicated preamble until the handover procedure is finished successfully or unsuccessfully.
In the context of Random Access procedure, PDCCH transmission addressing a certain RNTI is used to indicate the DL assignment or UL grant received from the lower layers [2]. There are two cases for RACH in handover procedure:
Case 1: contention-free RACH procedure
Case 2: contention-based RACH procedure
First of all, no matter for Case 1 and 2, the UE should always monitor common search space (CSS) on PDCCH to receive Random Access Response message (i.e. Msg2), due to RAR message is addressed by RA-RNTI for both cases.

For Case 1, since C-RNTI and dedicated RACH preamble of the target cell have been already allocated to UE, the UE can directly monitor EPDCCH of the target cell based on the related configuration informed by the source eNB after receiving Random Access Response message (i.e. RACH succeeds).

For Case 2, after receive a RAR message successfully, the UE should monitor UE specific search space (USS) for contention resolution message (i.e. Msg4) which is addressed by either C-RNTI or Temporary C-RNTI. However, as the RACH is caused by handover, we should note that Msg4 is addressed by the C-RNTI which was allocated via the Handover Command. Therefore, if EPDCCH configuration of the target cell can be informed to the UE before handover to the target cell, the UE can also directly monitor EPDCCH of the target cell after receiving Random Access Response message in contention-based RACH procedure, since the target eNB has already allocated C-RNTI to the UE.
Finally, based on the above discussion, it is beneficial to introduce EPDCCH pre-configuration in handover, instead of configuring the EPDCCH after UE handed over to the target cell. Some advantages identified include:
1) Support frequency domain ICIC during handover;
2) Reduce signalling overhead for configuring EPDCCH in the target cell:
- The source eNB can forward EPDCCH configuration of the target cell to UE.
3) Reduce time delay for monitoring EPDCCH:
- EPDCCH can be monitored without EPDCCH configuration from the target cell.
4) Directly monitor EPDCCH after receiving RAR message in both contention-based and contention-free RACH procedure during handover.
Proposal 3: EPDCCH pre-configuration of the target cell should be supported for handover procedure in Rel-11.
3 Conclusion
We suggest that the following proposals are discussed and agreed:
Proposal 1: It is kindly to ask RAN2 to discuss whether EPDCCH can be pre-configured to UE during handover procedure for monitoring EPDCCH of the target cell after RACH is successfully completed in handover.
Proposal 2: The EPDCCH configuration of the target cell can be informed to UE by the source eNB during handover.
Proposal 3: EPDCCH pre-configuration of the target cell should be supported for handover procedure in Rel-11.
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