3GPP TSG RAN WG1 Meeting #74bis
R1-134469
Guangzhou, China, October 7 – 11, 2013
Source:
Sharp

Title:
Design of CRC mask and Search Space for explicit L1 signaling of UL/DL reconfiguration 
Agenda Item:
7.2.1.2
Document for:
Discussion and Decision
1. Introduction

In the RAN1 #74 meeting, the following conclusions were made for TDD UL/DL reconfiguration signaling for eIMTA [1].
	Agreement :

· Confirm working assumption and agree on explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH.
· The L1 signaling is used to at least inform the UE the downlink subframes to detect (e)PDCCH, and to possibly measure CSI

· Other purposes of this L1 signaling is FFS

· If possible, come back on Friday. FFS if the UE group common reconfiguration signaling is designed such that 

· It is carried by DCI in common search space.  

· Multiple reconfiguration indicators (e.g. for CA, COMP scenario 4)  can be multiplexed into one DCI, where each reconfiguration indicator represents one of seven existing TDD UL/DL configurations. 

· FFS whether reconfiguration indicator(s) in DCI can be multiplexed with information other than reconfiguration indicator(s), padding bits and CRC. 

· FFS to choose DCI length from two existing DCI lengths for DCI-1C and DCI-0/1A/3/3A.




In this contribution we discuss CRC masking and search space (SS) determination for the transmission of UE-group-common (E)PDCCH from an RNTI perspective.
2. Discussion
2.1. CRC mask of (E)PDCCH for explicit L1 signaling
According to the agreement, the explicit signaling is done by using UE-group-common (E)PDCCH. In terms of RNTI for CRC mask purpose, C-RNTI cannot be used for the (E)PDCCH that carries the explicit signaling, since the C-RNTI is configured in UE-specific manner.

Observation 1:

· C-RNTI cannot be used for CRC mask of (E)PDCCH for the explicit L1 signaling of UL/DL reconfiguration.

SI-, P-, RA-, TPC-PUCCH-, TPC-PUSCH- and M-RNTI have been used as UE-common or UE-group-common RNTI so far. Each of these RNTI is used for a particular purpose in each case, and it is not preferable to reuse them for the UL/DL reconfiguration. Therefore, a new UE-group-common RNTI should be introduced for CRC mask of (E)PDCCH for the explicit L1 signaling of UL/DL reconfiguration.
Proposal 1:

· A new UE-group-common RNTI should be introduced for CRC mask of the (E)PDCCH which carries the explicit L1 signaling of UL/DL reconfiguration.
2.2. Starting CCE/ECCE index of search space for explicit L1 signaling
So far, the UE monitors Common SS (CSS) and UE-specific SS (USS). The CSS is defined independently of any UE-specific parameters including RNTI so that it is monitored by all UEs including RRC_IDLE UEs. In contrast, the USS is UE specific and its starting CCE/ECCE is derived by using C-RNTI, thus L1 signaling on the USS has to be performed individually for each UE. As agreed in RAN1#74, explicit L1 signalling of TDD UL/DL reconfiguration is performed by using UE-group-common (E)PDCCH, which obviously requires shared search space within the UE group. 
In CA case with ideal backhaul, the PCell CSS may be used for the explicit L1 reconfiguration signaling. However, in a typical SCE deployment, a UE is connected to a macro cell and a small cell as PCell and SCell respectively, where the macro cell and the small cell have a non ideal backhaul link. In this instance, the explicit L1 signal for a given serving cell may have to be transmitted on the serving cell [3].
To satisfy these requirements, there are several possible solutions to determine the starting index of the search space for transmission of the explicit L1 signal. 
· Option 1: Not RNTI base (i.e., Fixed value)
· E.g. CSS on PCell or SCell 
· Option 2: C-RNTI
· E.g. USS on PCell or SCell
· Option 3: New RNTI
· E.g. eIMTA specific SS[4]

Option 1 implies that a CSS is supported on SCell. Thus, a UE can monitor the explicit L1 signalling for a given serving cell on CSS of the serving cell. CSS can provide the UE-group-common signaling easily since it is originally intended for sharing search space among UEs. However, as the same part of the PDCCH region is used for the transmission of the L1 signal of all eIMTA cells, inter-cell interference may be a serious problem. If EPDCCH CSS is introduced, it may be used instead of PDCCH for the explicit L1 reconfiguration signalling. In this case, EPDCCH PRB based inter-cell coordination can be applied. 
In Option 2, the starting CCE/ECCE for SS determination depends on C-RNTI. In this case, it is difficult for PDCCH to provide a UE-group-common L1 signaling since the starting points of PDCCH USS are distributed randomly within the entire carrier bandwidth. On the other hand, EPDCCH may be used for explicit L1 reconfiguration signalling. The same EPDCCH-PRB can be configured within the UE group so that an EPDCCH is detected by all the UEs within the UE group. 
Option 3 is the most straightforward solution to provide the UE-group-common signaling, and it gives the most flexible configuration of the search space among these three alternatives. The eNB could group UEs flexibly within the cell and configure the same RNTI to them. However, specification impact is relatively larger than Option 1 or 2 since a new search space has to be defined separately from the existing CSS and USS. Moreover, it should be noted that the SS is dedicated for eIMTA UEs since the new RNTI is introduced for UL/DL reconfiguration signalling. Therefore, the eIMTA specific SS may not be used for other purposes. However, for example, a new SS may be defined for dual connectivity in small cell enhancement. In that case the eIMTA specific SS may or may not be used as the new SS for dual connectivity.
Table 1: Possible options for the determination of the starting CCE/ECCE index of a search space for explicit L1 signaling of UL/DL reconfiguration
	
	Pros
	Cons

	Option 1: Not RNTI base (i.e., Fixed value)
	· CSS can provide the UE-group-common signalling.
	· Inter-cell interference may be the issue.

· The monitoring of CSS on SCell may be required [3].

	Option 2: C-RNTI
	· EPDCCH may be used for UE-group-common signalling
	· PDCCH may be difficult to be used for UE-group-common signalling

	Option 3: New RNTI
	· Flexible UE-grouping can be achieved.
	· Specification impact.


RAN1 should make a decision on which option is adopted.

Proposal 2:

· The either one of the following should be selected to determine the starting CCE/ECCE index of search space for explicit L1 signaling of UL/DL reconfiguration.
· Option 1: Not RNTI base (i.e., Fixed value)
· E.g. CSS on PCell or SCell
· Option 2: C-RNTI
· E.g. USS on PCell or SCell
· Option 3: New RNTI
· E.g. eIMTA specific SS[4]
3. Conclusion
In this contribution, we propose:
Proposal 1:

· A new UE-group-common RNTI should be introduced for CRC mask of the (E)PDCCH which carries the explicit L1 signaling of UL/DL reconfiguration.

Proposal 2:

· The either one of the following should be selected to determine the starting CCE/ECCE index of search space for explicit L1 signaling of UL/DL reconfiguration.
· Option 1: No RNTI base (i.e., Fixed value)
· E.g. CSS on PCell or SCell
· Option 2: C-RNTI
· E.g. USS on PCell or SCell
· Option 3: New RNTI
· E.g. eIMTA specific SS
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