
3GPP TSG-RAN WG1 #77
R1-142404
Seoul, Republic of Korea, 19th – 23rd May 2014
Agenda Item:
6.2.5.2.3
Source:
Ericsson
Title:
On Metric and Procedures for In/Out of NW Coverage detection for D2D
Document for:
Discussion, Decision
1 Introduction

At RAN2-85bis RAN2 discussed resource allocation for ProSe Communication and reached the following agreements: 
	Agreements
1
A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

2
If a UE is out of coverage it can only use mode 2.

3
If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”. 




Furthermore, it was proposed in RAN1 that the mode selection should be based on a power measurement: 

• A transmitting UE shall use Mode 2 if Z < X dBm or if no CRS is detected

• A transmitting UE shall use Mode 1 if Z >= Y dBm where Y>=X

where Z would be a defined DL power measurement based on CRS from the serving cell or the cell the UE is camping on, and X and Y could be pre-configured in the UEs and could be signalled by the eNB.

Based on the above we made a RAN2 proposal  [1], and relevant proposals from a RAN1 point and coverage metrics point of view are shown below (proposal 5-9) [1].
5. The eNB may configure RRC CONNECTED UE with a Mode-2 transmission resource pool and a measurement threshold using dedicated signalling.

6. The RRC CONNECTED UE is allowed to use the mode-2 transmission resources provided in dedicated signalling (if any) only while a DL power measurement (details FFS, RAN1) is below the threshold.
7. The eNB may provide a Mode-2 transmission resource pool and a corresponding DL power threshold in SIB. 

8. An IDLE UE is allowed to use the SIB-provisioned mode-2 transmission resources only while the DL power measurement (details FFS, RAN1) is below the threshold.

9. No other conditions and metrics (except for the DL power measurement) are needed to determine the exceptional cases defined in Proposal 6.
In this contribution we make some further discussions in relation to the proposed DL power measurement metrics used for Mode 1 and 2 selection as well as proposal 1 to 5 above.

2 Coverage Detection Metrics and Procedure Proposals
As we proposed in previous meeting [2] detection of whether a UE can utilize Mode 1 (i.e. Z in section 1) can be done based on CRS  signal level measurements and a mapping function to corresponding reliable UL coverage. UL coverage may be defined as the DL power level where an RRC connection setup should be possible with certain reliability. The filter constant used for monitoring, the sampling interval as well as the thresholds, X and Y above and the actual mapping function is for further study within RAN1 and RAN2. 
Regarding the CRS-based signal level measurement, our preference is to reuse either existing RSRP or RSRQ measurements in the UE.

Proposal:

· The CRS-based signal level measurement is FFS between RSRP and RSRQ
Table 1 summarize the principles for Mode-1 and Mode-2 selection for UEs in RRC_IDLE and RRC_CONNECTED respectively.

Table 1: Mode-1 and Mode-2 selection.
	
	RRC_connected UEs
	RRC_IDLE UEs

	Mode-1
	Used if configured by eNB via dedicated signalling and if DL metric above the threshold provided via dedicated signaling.
Tx resources indicated by eNB in grant.
	Not supported.

	Mode-2
	Used if configured by eNB via dedicated signalling and if DL metric below the threshold provided via dedicated signaling.
Tx resources indicated by eNB by dedicated signaling.
	Used if configured by eNB via SIB and if DL metric below the threshold provided by SIB.
Tx resources indicated by SIB (if any).


Based on the RAN1 and RAN2 agreements and our proposal in [4] we propose the following action/behavior for the UE to follow for determination of whether to use Mode 1 or 2.
UE in RRC_CONNECTED

The UE monitors DL CRS signal power level, Z, on a regular basis. If the DL metric Z > X dBm then the UE shall use Mode 1 for D2D communication. However, if DL metric Z< X dBm, the UE shall use Mode 2 (some additional hysteresis may be discussed in RAN2).
If an eNB supports both Mode-1 and Mode-2, the level X should be defined as a CRS signal level where reliable UL and DL connections (i.e RRC_CONNECTED) can be maintained). Furthermore, the offset H, is configured by the eNode B and may be used for avoiding ping-pong effects.
If an eNB intends to only use Mode-1 for RRC_CONNECTED UEs it may set X=-inf.

If an eNB intends to only use Mode-2 for RRC_CONNECTED UEs it may set X=inf.
UE in RRC_IDLE
The UE monitors DL CRS signal power level, Z, on a regular basis, A UE using Mode-2 must stop using Mode-2 and possibly request a Mode-1 grant (or cellular resources) when Z>Y dBm and the UE has successfully established an RRC connection. The threshold Y is provided by the SIB.

The level Y may be defined as a CRS signal level where reliable UL and DL connections (i.e RRC_CONNECTED) can be maintained.
However, an eNB that would like all IDLE UEs to be allowed to perform Mode-2 (even when close to the eNB) is free to signal Y=inf.

Furthermore, the levels X and Y are configured by the eNode B and may be equal.
Proposals:

· The eNB may configure different thresholds for mode switching for IDLE and CONNECTED UEs

· The threshold for IDLE UEs is signalled by SIB, the threshold for CONNECTED UEs is signalled by RRC

· Modes are selected by the UE based on rules and parameters configured by the eNB, according to Table 1.

3 Conclusions

Based on current RAN1 and RAN2 agreement our proposal in [2] and the discussion in section 2 we propose the following: 
Proposals:

· The CRS-based signal level measurement is FFS between RSRP and RSRQ
· The eNB may configure different thresholds for mode switching for IDLE and CONNECTED UEs

· The threshold for IDLE UEs is signalled by SIB, the threshold for CONNECTED UEs is signalled by RRC

· Modes are selected by the UE based on rules and parameters configured by the eNB, according to Table 1.
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