3GPP TSG-RAN WG4 Meeting #49

R4-083001
Prague, Czech Republic, 10-14 November, 2008

Agenda Item:
6.1.7.7
Source: 
Ericsson 
Title: 
RSRQ Reporting in GSM
Document for:
Discussion
1 Introduction

In the last meeting (RAN4#48bis) RAN4 treated LS from GERAN which requested RAN4 to provide feedback on E-UTRAN measurement reporting (RSRP and RSRQ) in GSM for performing GSM to E-UTRAN handovers [1].  RAN4 already provided initial feedback to GERAN via LS in the last meeting indicating the feasibility of 3 bit and 6 bit encoded RSRP and RSRQ reporting in GSM for GSM to E-UTRAN handovers [2]. 

It was agreed in the ad hoc meeting that RAN4 will also recommend detail report mapping of 3 bit and 6 bit encoded RSRP and RSRQ to GERAN via LS [3]. In [4], mapping for RSRP was provided. In this contribution we provide mapping for RSRQ.   

2 RSRQ Report Mapping in E-UTRAN
The RSRQ report mapping as currently defined in TS 36.133 [5] is reproduced below: 
Table 9.1.7-1: RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ ( -19.5
	dB

	RSRQ_01
	-19.5 ( RSRQ < -19
	dB

	RSRQ_02
	-19 ( RSRQ < -18.5
	
dB


	…
	…
	…

	RSRQ_31
	-4 ( RSRQ < -3.5
	dB

	RSRQ_32
	-3.5 ( RSRQ < -3
	dB

	RSRQ_33
	-3 ( RSRQ
	dB


As depicted by the above table, RSRQ report mapping comprises of 35 possible values with 0.5 dB of resolution. Note that there are type errors in the last three reported values, which should be RSRQ_32, RSRQ_33 and RSRQ_34 instead of the currently defined RSRQ_31, RSRQ_32 and RSRQ_33 respectively. A separate CR is provided to correct these errors [6]. Nevertheless this correction will not affect 6 or 3 bit encoding for GSM.
3 6-bit Encoded RSRQ Report Mapping for GSM

As shown above the RSRQ reporting comprises of 35 values, which can be easily accommodated in 6-bit encoded report mapping for GSM. Therefore no special encoding is required for this case and GERAN can directly use the RSRQ report mapping as defined in TS 36.133. 
4 3-bit Encoded RSRQ Report Mapping for GSM
A 3-bit encoded RSRQ will allow only 8 possible reportable values. As shown in section 2, RSRQ varies between -19.5 dB to -3 dB and is reported with 0.5 dB of resolution. RSRQ threshold setting for handover is network implementation dependent. Depending upon system scenario, RSRQ threshold for handover would typically lie between -7 to -10 dB. This means 9 dB range above HO threshold would typically cover most of the RSRQ reporting range. This would require that RSRQ is reported with 1.5 dB of resolution over 9 dB range (code point # 1 to 6).
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Figure 1: Proposed 3-bit encoded RSRQ report mapping for GSM to E-UTRAN handovers

5 Summary and Recommendations
In this paper we have provided 6-bit and 3-bit encoded RSRQ report mapping in GSM for GSM to E-UTRAN handovers. The following is recommended:

· 6-bit encoded RSRQ report mapping is exactly based on RSRQ mapping defined in TS 36.133.

· In case of 3-bit encoded RSRQ report mapping, above the handover threshold 9 dB of range with 1.5 dB granularity is used. 

Regarding RSRP the following is recommended:

· 6-bit encoded RSRP as proposed in [4] seems reasonable.

· Regarding 3-bit encoded RSRP we prefer 18 dB of range above cell reselection or handover threshold with 3 dB of granularity; this will cover larger range of RSRP compared to 12 dB of range with 2 dB of resolution.
If consensus is reached in RAN4 regarding RSRP and RSRQ encodings for GSM then these agreements should be communicated to GERAN via LS.
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