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1
Introduction
R9 cell reselection enhancements were discussed during RAN4 #52-bis and #53 meetings [1-14]. This contribution proposes the way forward on R9 cell reselection enhancements.
2
Discussions
Open issues in R9 cell reselection enhancements are listed below:
(1) What kind of SIR-based metric should be used?

· Option 1. RSRQ

· Option 2. Wideband CQI (or equivalently joint PDCCH DCI 1C BLER + paging BLER prediction) based on CRS + frequency selective interference
· SIR-based metric below should be replaced by the conclusion here.

(2) How to verify Sintrasearch and Snonintrasearch 

· Option 1. SIR-based metric

· Option 2. RSRP + SIR-based metric

(3) How to verify Threshx,high, Threshx,low, Threshserving,low
· Option 1. RSRP

· Option 2. SIR-based metric

· Option 3. RSRP + SIR-based metric

(4) How to verify Out-of-service area

· Option 1. RSRP

· Option 2. (SIR-based metric)
· RSRP is definitely needed 

· Option 3. RSRP + SIR-based metric

(5) How to handle non-allowed CSG cell

· Option 1. Barring when it is the best cell (after evaluation of Sintrasearch)

· Option 2. No particular behaviour (out-of-service area (or Threshserving,low using RSRQ could detect problem)
· Option 3. Deprioritization if it is the best cell with some offset.
(6) Ranking of cells
· Option 1. RSRP
· Option 2. RSRQ
Views from interested companies are provided below:
	
	(1) What kind of SIR-based metric should be used?
	(2) How to verify Sintrasearch and Snonintrasearch
	(3) How to verify Threshx,high, Threshx,low, Threshserving,low
	(4) How to verify Out-of-service area
	(5) How to handle non-allowed CSG cell
	(6) Ranking of cells

	DOCOMO
	RSRQ

In idle mode, UE complexity should be minimized.


	Prefer RSRP + RSRQ

Normal cell reselection should be performed based on RSRP, and RSRQ should be used for emergency.
	RSRQ or RSRP (Signalled by NW) 

When non-intra freq hot spot cells interferes Macro UEs, SIR-based metric would be needed. 
	RSRP + RSRQ

RSRQ is needed. 
	Prefer Option 2.
Option 1 doesn’t work when non-allowed CSG is not intra-freq cell.
	RSRP or RSRQ for inter-freq cell reselection (equal priority)
(Signalled by NW)

	Qualcomm
	RSRQ
RSRQ should be sufficient for idle mode operation in Rel 9. 
	Slight preference of RSRQ only
Given that RSRP is already part of Threshx,high, Threshx,low, Threshserving,low and Q_min, having RSRP in Sintrasearch does not seem critical. 
	RSRP or RSRQ
The capability of using RSRQ would allow reliable operation in heterogeneous deployments as shown in simulations. Reduction of signalling overhead for GERAN should be studied in this meeting. Either reduced bit-width or fixed value could be considered.
	RSRP + RSRQ

RSRP only does not indicate the suitability of a cell.
	Option 2. 

Option 2 is a more general solution compared to option 1. Option 1 is only applicable to intra-frequency CSG deployment. Option 1 is also shown to  cause unnecessarily large high priority frequency outage when CSG has low duty cycle.
	Slight preference of RSRQ

In the case of heterogeneous networks with equal priority frequencies, RSRQ would be a preferred ranking metric such that capacity could be offloaded to pico cells. Further evaluation is needed for mobility performance.

	Nokia
	RSRQ
	(RSRP + RSRQ) where RSRQ part can be disabled under signalling contol. RSRQ-only would not allow release 9 UE to support release 8 behaviour.
	RSRP. Even if option 2 is chosen for handling non-allowed CSG cells, suitability criteria by itself should be sufficient to avoid remaining camped in severe interference the vicinity of a problem non-allowed CSG cell (emergency reselection). Thus we prefer not to change Threshx,high, Threshx,low, Threshserving,low to minimise late and widespread changes to rel9 signalling.
	Prefer RSRP-only but can accept (RSRP + RSRQ) provided that RSRQ part can be disabled under signalling control.
	Still prefer option 1, however can accept option 2, based on out of service area if the out of service criteria is chosen as (RSRP or RSRQ)
	RSRP.

	Motorola
	RSRQ with restrictions [8]
Wideband CQI would be  preferable especially in co-channel deployments with partial BW HeNBs. However, with view of Rel-9 timeline, RSRQ with some restrictions on the measurement BW [8] may be used.
	RSRP or restricted RSRQ
Configured by  eNB by setting appropriate thresholds
	RSRP or restricted RSRQ
Configured by  eNB by setting appropriate thresholds
	RSRP + restricted RSRQ  


	Prefer option 2.


	RSRP or restricted RSRQ
Should be configured by eNB. If RSRQ is used, RSRQ for cells on the inter-frequency carrier should be measured on the center 6 PRBs.



	Ericsson
	RSRQ. It is sufficient in idle mode
	RSRP + RSRQ
	RSRP + RSRQ
	RSRP + RSRQ
	Both options 1 and 2 are fine.
	In many cases RSRP is ok e.g. when cells are time aligned. However as RSRP does not include interference. Therefore having both possibility based on i) RSRP and ii) RSRQ would be better.

	Sharp 
	RSRQ

Leverage the existence of this metric to minimize complexity. 

	RSRP + RSRQ


	RSRP + RSRQ 

RSRQ is needed to detect / evaluate the interference on other frequency layers. 
	RSRP 

	Option 2.
	RSRQ


3
Way forward
 The following way forwards are proposed to finalize R9 cell reselection enhancements in RAN4 #53.
· Both RSRP and RSRQ should be used for the evaluation of Sintrasearch/Snonintraseach, i.e. if RSRP is lower than the RSRP threshold OR RSRQ is lower than the RSRQ threshold, UE starts neighbour cell measurements. It is noted that both the RSRP and RSRQ thresholds for Rel 9 UE should be signalled separately from that for Rel 8 UE, because the optimum value may be different among them.
· RSRQ should be used for the evaluation of Threshx, high/Threshx, low/Threshserving, low. One of RSRP and RSRQ should be selected as a metric by network, similarly to UMTS (like CPICH RSCP and CPICH Ec/N0).
· Both RSRP and RSRQ should be used for out-of-service area. It means that Qqualmin should be specified in addition to Qrxlevmin, similarly to UMTS (like Qrxlevmin for CPICH RSRP and Qqualmin for CPICH Ec/N0).
· No special behaviours would be needed for handling of non-allowed CSG cells. If the evaluation of out-of-service area or Threshserving, low could detect interference problems caused by the non-allowed CSG cells.
· No change would be needed for cell ranking in intra/inter-freq (equal priority) cell reselections.
· Some concerns were expressed on the suitability of RSRQ in partial BW HeNB deployments [9] in that there can be an adverse UE impact due to increased unnecessary reselections. Some concerns were also expressed on the sensitivity of RSRQ to serving cell loading, but, no consensus was reached on the extent of the adverse UE impact. However, in view of the tight Rel-9 timeline, it was agreed to use RSRQ as the SIR metric. Other techniques (e.g., wideband CQI or PDCCH BLER prediction) are FFS.
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