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1. Introduction
In the GERAN#39 meeting, TSG GERAN agreed that reporting of RSRP/RSRQ will be made with reduced resolution (3 bits) and drafted a LS to TSG RAN WG4 to check whether a 3 bits reporting of RSRP is acceptable [1]. In this document, a method to report a measurement quantity without any modifications to other messages is proposed in case of RSRP resolution of 3 bits.
2. RSRP reporting with 3 bits
To make use of the existing measurement report message (i.e. MEASUREMENT REPORT), TSG GERAN consented to encode RSRP/RSRQ with 3 bits and sent a LS to TSG RAN WG4 with the proposed idea [3] after GERAN#39 meeting. The proposal of [3] considered a cell reselection threshold as a baseline for encoding of E-UTRAN neighbor cell’s RSRP. A reply LS from RAN4 says that it appears feasible to report the 3 bits encoded RSRP/RSRQ [2]. However, it also comments that it may be preferable to use a separate signaled threshold independent of the cell reselection threshold. Like signaling a cell reselection threshold or another threshold to a MS, there can be some solutions to encode E-UTRAN neighbor cell’s RSRP (or RSRQ) with 3 bits. Among them, we propose a method to report RSRP without any modifications of other messages. 
As noted in the LS, it is unlikely that a MS would run out of GSM coverage at exactly the same point that it enters to E-UTRA coverage [2]. Hence, it is considered that GERAN serving cell’s signal strength or signal quality would not be extremely low when the MS measures E-UTRAN neighbor cells. For this reason, we propose a method to report E-UTRAN neighbor cell’s measurement results based on serving cell’s signal strength assuming that the selected quantity by network is RSRP.  
Proposal: It is proposed to report E-UTRAN neighbor cell’s RSRP based on serving cell’s signal strength.

Compared with the proposed idea in [3] (i.e. using a cell reselection threshold for encoding) or RAN4’s recommendation (i.e. using a separate signaled threshold other than cell reselection threshold), our proposal has a merit as follows:

Merit: It does not need to modify other existing messages (e.g. MEASUREMENT INFORMATION) because it is not required to define a new parameter for encoding or include a parameter such as cell reselection threshold.
In [3], it was pointed out the situation that broadcast system information is not yet known to a MS after the handover should be considered. For such a case, the threshold should be included in a dedicated signaling message such as MEASUREMENT INFORMATION. Like suggested by RAN4, if a new separate threshold is used as a threshold for encoding, it is needed to define a new parameter additionally and to modify existing messages likewise [2]. On the other hand, with our proposal, it is feasible to report RSRP without modifications to other messages because the serving cell’s signal strength is used as a threshold. 
In this case, it may happen that the code points mapping to RSRP ranges vary according to the serving cell’s signal strength. But, at the same time, the proposed approach provides accuracy in RSRP when the E-UTRAN cell’s signal level is not so different with that of serving cell. This can be a sort of trade-off between having a fixed RSRP mapping table and having accuracy in RSRP around serving cell’s signal strength. Now, we need to keep in mind that the proposed method is focused on an inter-RAT handover. 
2.1 Encoding of RSRP
A method of 3 bits RSRP encoding based on serving cell’s signal strength is depicted below. [Figure 1] is the proposed RSRP encoding and [Table 1] is the corresponding RSRP mapping table.
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[Figure 1] proposed RSRP encoding

	Reported value
	Measured value
	Unit

	RSRP_LEV_7
	SCSS + (a+b+c) ≤ RSRP
	dBm

	RSRP_LEV_6
	SCSS + (a+b) ≤ RSRP < SCSS + (a+b+c)
	dBm

	RSRP_LEV_5
	SCSS + (a) ≤ RSRP < SCSS + (a+b)
	dBm

	RSRP_LEV_4
	SCSS ≤ RSRP < SCSS + (a)
	dBm

	RSRP_LEV_3
	SCSS – (d) ≤ RSRP < SCSS
	dBm

	RSRP_LEV_2
	SCSS - (d+e) ≤ RSRP < SCSS - (d)
	dBm

	RSRP_LEV_1
	SCSS – (d+e+f) ≤ RSRP < SCSS - (d+e)
	dBm

	RSRP_LEV_0
	RSRP < SCSS - (d+e+f)
	dBm


     (SCSS: Serving Cell Signal Strength)
[Table 1] proposed RSRP mapping table
Reported values from RSRP_LEV_0 to RSRP_LEV_7 cover all the measured RSRP values. Each reported value covers a range of RSRP values with its own resolution. The 6 resolutions (i.e. a to f) can be the same values or different ones. RSRP_LEV_0 is assigned to the RSRP range less than “SCSS - (d+e+f)”, and RSRP_LEV_7 is allocated to the RSRP range “SCSS + (a+b+c)” or more. And, all reported value should be reported in descending order because the discrimination in RSRP code points is limited. In case of RSRQ, RSRQ table can be used like a proposed RSRP mapping table.
3. Conclusions
In this paper, the following is proposed;
Proposal: It is proposed to report E-UTRAN neighbor cell’s RSRP based on serving cell’s signal strength.
And, a method to report 3 bits RSRP based on serving cell signal strength is presented. The advantage of the proposal is that it is not required to define a new parameter or modify existing messages, compared with other suggested solutions. And, it would be feasible to report E-UTRAN neighbor cell measurement results without inclusion in other dedicated signaling messages such as MEASUREMENT INFORMATION message.
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