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1  Introduction

In RAN4 several papers have discussion solutions to improve cell identification and measurement requirements in order to support circuit switched fallback (CSFB) scenarios in which fall back occurs to UTRA FDD or GSM [1-5]. In the last RAN4 regular meeting we proposed enhanced requirements and other mechanisms to improve GSM requirements [5]. 
In this paper we further analyze our earlier proposal regarding enhancedment of GSM requirements to support CSFB scenarios. 
2 Enhancement of GSM Requirements 
We consider the following two different solutions, which were to some extent also discussed in [5]: 

· GSM BSIC decoding under improved radio conditions
· GSM measurement reporting without verified BSIC 

2.1 GSM BSIC decoding under improved radio conditions 
In [5] we argued to specify the GSM BSIC identification requirements in one attempt i.e. time required to decde the BSIC in one attempt. This is in contrast to the currently specified requirements, which allow up to 2-attempts to decode the BSIC [8]. 

The existing E-UTRA – GSM BSIC identification requirements in [8] are applicable down to the reference sensitivity level or reference interference levels as specified in [9].

Since CSFB occurs typically under better radio conditions, we therefore study the BSIC decoding performance at the received signal level, which is 10 dB higher than the reference sensitivity level. The results in terms of time to decode BSIC in one and two attempt are shown in table 1 and table 2 respectively. Other assumptions are the same used for derving the current BSIC requirements in [6].
We observe from table 2 that even with 2 attempts to decode BSIC, under improved radio conditions (10 dB + reference sensitivity level), the BSIC is decidable within about 1 seconds for gap pattern # 0 and assuming no other RAT is monitored in the gaps. The GSM measurement report also includes 2* carrier RSSI measurement period (2*480 ms in non DRX) [8]. This means based on the above analysis the total GSM measurement requirement assuming 2 attempts to decode BSIC under improved conditions will be:

· GSM measurement reporting delay = 1080 + 2* 480 ms = 2040 ms  

This reduces the overall GSM measurement reporting delay from about 3 to 2 seconds for gap pattern # 0 and assuming no other RAT is monitored in the gaps. We therefore suggest that BSIC identification requirements are specified under improved radio consitions and could still be valid for 2 decoding attempts [6]. 
Table 1: Assume 1 attempt to decode BSIC at received level = 10 dB + reference sensitivity
	Number of carriers other than GSM
	Tidentify,gsm(ms)
	Treconfirm,gsm(ms)

	
	40ms gap configuration (ID 0)
	80ms gap configuration (ID 1)
	40ms gap configuration (ID 0)
	80ms gap configuration (ID 1)

	0
	760
	1040
	TBD
	TBD


Table 2: Assume 2 attempts to decode BSIC at received level = 10 dB + reference sensitivity
	Number of carriers other than GSM
	Tidentify,gsm(ms)
	Treconfirm,gsm(ms)

	
	40ms gap configuration (ID 0)
	80ms gap configuration (ID 1)
	40ms gap configuration (ID 0)
	80ms gap configuration (ID 1)

	0
	1040
	1840
	TBD
	TBD


Proposal # 1: To support CSFB, the GSM BSIC identification requirements are specified at [10] dB higher than the reference sensitivity level. 
2.2 GSM measurement reporting without BSIC identification
Another possible improvement could be in the area of reporting GSM without verified BSIC. This was also further discussed in our last contribution [5]. 
The typical use case is when the GSM and E-UTRA cells are co-located then network can rely only on the GSM carrier RSSI. Hence the GSM measurement without BSIC, which leads to substantially shorter delay, can be exploited in these co-located scenarios.  
The network by requesting the UE to skip the BSIC identification, could obtain GSM measurement report based on GSM carrier RSSI. Hence the GSM measurement reporting delay without BSIC verified will be:

· 2*GSM carrier RSSI measurement period = 2* 480 ms = 960 ms.  

The GSM measurement delay without BSIC leads to the performance (measurement reporting delay) comparable to that in case of UTRAN FDD under typical conditions i.e about 1 second of measurement reporting delay in both cases [7].  

The current E-UTRA - GSM measurements are reported only with verified BSIC. Hence to introduce the possibility of GSM measurement reporting without BSIC, the corresponding support in the RRC signalling, implicating RAN2, is required. It should be noted that the option of GSM measurement reporting with and without verified BSIC exists in WCDMA i.e. for UTRA FDD – GSM measurements in TS 25.133. 

Proposal # 2: To support CSFB, the GSM measurement report without BSIC verification is introduced. 
3 Summary
In this paper we have analyzed enhanced GSM cell search requirements under typical conditions for CS fallback scenario. In summary we propose the following two solutions: 
Proposal # 1: To support CSFB, the GSM BSIC identification requirements are specified at [10] dB higher than the reference sensitivity level. 

Proposal # 2: To support CSFB, the GSM measurement report without BSIC verification is introduced. In this case RAN2 needs to be informed in order to specify the necessary signaling to support the option of reporting GSM measurements without BSIC.
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