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1. Introduction
In recent meetings, RAN4 has developed large DRX  requirements for E-UTRA and UTRA monitoring. One aspect which still remains open are the requirements for GSM BSIC identification, reconfirmation and RSSI measurement. These are considered further in this contribution.
2. BSIC identification and verification 
The GSM BSIC is transmitted either every 10 or 11 GSM frames. Given the available idle time when large DRX is active, a typical UE implementation would be guaranteed to hit BSIC timing if it were to activate the receiver and receive the GSM carrier for 50.76ms (11 GSM frames), which should be possible even for 80ms E-UTRA DRX cycles.
Since it is likely to be more efficient to search for the GSM BSIC in a single search of sufficient duration, rather than splitting the search effort to smaller chunks, it makes sense to assume that GSM BSIC could be performed in this way, and there may be no need for simulation effort as was the case in determining measurement gap BSIC identification requirements. Nevertheless, it would not be desirable from a power consumption perspective to perform a BSIC search on every DRX cycle, and although the fundamental timing of the GSM cell relative to the E-UTRA DRX cycle does not put any special constraints on what can be achieved, we would still assume that RAN4 would define performance requirements with large DRX which allow for good power saving opportunities.

Considering that E-UTRA and UTRA cell identification requirements have been derived from the similar idle mode requirements, we would also propose a similar approach for BSIC initial identification. This means that both BSIC identification and verification could be covered by a similar requirement to the idle mode one, which is “If continuous GSM measurements are required by the measurement rules in [1], the UE shall attempt to verify the BSIC at least every 30 seconds for each of the 4 strongest GSM BCCH carriers”. Clearly, measurement rules are not relevant to RRC_Connected state, and it may make sense to consider that 8 BSIC can be identified and verified, as for the non-DRX case. 
Power consumption impact of 8 BSIC searches in 30s can be expressed as a duty cycle as 8*50.76/30000 = 0.846% so it is anticipated that this would give a suitably additional low power consumption. Also, this value assumes finding 8 unknown BSICs every 30s, and the verification of known BSIC should be considerably less expensive in terms of power, since the timing is known in advance.
3. RSSI measurement

Considering that TMeasurement Period, GSM for the non DRX case is 480ms, which is aligned with both E-UTRA and UTRA measurement periods, it makes sense that the TMeasurement Period, GSM for DRX cases is also aligned with E-UTRA (and also the Nokia UTRA proposal). This would give the following measurement period
	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles)

	≤0.04
	Non DRX Requirements are applicable

	[0.08]
	0.4 (5)

	[0.16]
	0.8 (5)

	[0.32]
	1.6 (5)

	[0.64]
	3.2 (5)

	[1.28]
	6.4 (5)

	[2.56]
	12.8 (5)


The remaining question is how many GSM carriers should be capable of being monitored. In a normal measurement gap, it is assumed that 10 RSSI samples can be obtained in 5ms. Since we have previously assumed for E-UTRA that one measurement sample is obtained per DRX cycle (also requiring around 5ms receiver activity) then it may be reasonable to assume that 10 GSM carriers can have RSSI measurements made per DRX cycle.  Similar to non DRX requirements, a 3 samples per GSM carrier would be necessary. This means that the measurement periods given in the table allow for the measurement of up to (5*10)/3 = 16 carriers.
8.1.2.4.5.2
E-UTRAN FDD – GSM measurements when DRX is used

The requirements in this section apply only to UE supporting E-UTRAN FDD and GSM.

Measurements on GSM cells can be requested with BSIC verified or BSIC non-verified.

In RRC_CONNECTED state when a supported transmission gap pattern sequence according to Table 8.1.2.1-1 is configured by E-UTRAN the UE shall continuously measure GSM cells, search for new GSM cells given in the monitored set and re-confirm the BSIC for already detected cells. During DRX periods the UE may use other periods of time outside the specified measurement gap patterns. The UE is not required to make measurements of GSM cells during DRX periods if a measurement gap pattern has not been configured.
8.1.2.4.5.2.1
GSM carrier RSSI

This measurement shall be based on measurement gaps allocated for GSM carrier RSSI measurement as described in section 8.1.2.1. A UE supporting GSM measurements shall measure minimum number of 10 GSM carrier RSSI measurement samples (NGSM carrier RSSI) per DRX cycle. In RRC_CONNECTED state the measurement period, TMeasurement Period, GSM, for the GSM carrier RSSI measurement is shown in table 8.1.2.4.5.2.1-1
	DRX cycle length (s)
	Tmeasure,GSM (s) (DRX cycles)

	≤0.04
	Non DRX Requirements are applicable

	[0.08]
	0.48 (6)

	[0.16]
	0.8 (5)

	[0.32]
	1.6 (5)

	[0.64]
	3.2 (5)

	[1.28]
	6.4 (5)

	[2.56]
	12.8 (5)

	
	


Table 8.1.2.4.5.2.1-1: GSM measurement period for large DRX

The UE shall meet the measurement accuracy requirements stated for RXLEV in [8], when the given measurement time allows the UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the measurement period.
In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period, the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the following measurement periods. 

8.1.2.4.5.2.2
BSIC verification

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified. If GSM measurements are requested with BSIC verified the UE shall be able to report the GSM cells with BSIC verified for those cells where the verification of BSIC has been successful.

I

The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

· Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when there is no knowledge about the relative timing between the E-UTRAN FDD and GSM cells. 
· BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is performed. The UE shall trigger the BSIC re-confirmation within the available transmission gap pattern
If the network requests measurements on a GSM cell, the UE shall behave as follows: 

-
The UE shall perform GSM carrier RSSI measurements according to section 8.1.2.4.5.2.1 when a transmission gap pattern sequence is activated. 

· The UE shall perform measurement reporting as defined in [2].
-
The UE shall perform BSIC identification if BSIC verified measurements are activated by RRC. The UE shall use the most recently available GSM carrier RSSI measurement results for arranging GSM cells in signal strength order for performing BSIC identification. 

-
The UE shall perform BSIC re-confirmation on all the GSM cells that have been successfully identified. 

-
The UE shall perform all configured event evaluation for event-triggered reporting after the BSIC has been verified for a GSM cell. The UE shall use the most recently available GSM carrier RSSI measurement results in event evaluation and event-triggered reporting. 

-
Event-triggered and periodic reports shall be triggered according to[2]. 

The BSIC of a GSM cell is considered to be “verified” if the UE has decoded the SCH of the BCCH carrier and identified the BSIC at least one time (initial BSIC identification). Once a GSM cell has been identified the BSIC shall be re-confirmed at least once every 30 seconds. Otherwise the BSIC of the GSM cell is considered as "non-verified". 
The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference interference levels as specified in [9].

8.1.2.4.5.2.2.1
Initial BSIC identification 

This measurement shall be made on GSM cells that are requested with BSIC verified. 

The UE shall make at least one attempt every 30s to decode the BSIC of SCH on the BCCH carrier of the 8 strongest BCCH carriers of the GSM cells indicated in the Inter-RAT cell info list. The UE shall give priority for BSIC decoding attempts in decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the BCCH carrier having the highest measured GSM carrier RSSI value.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall continue BSIC identification with the next GSM BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

8.1.2.4.5.2.2.2
BSIC re-confirmation

The UE shall maintain the timing information of up to 8 identified GSM cells. Initial timing information is obtained from the initial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

At least every 30 seconds, the UE shall attempt to decode the BSIC of each identified GSM cell.

If the UE fails to decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC for a GSM cell within 60 seconds, the UE shall abort the BSIC re-confirmation attempts for that GSM cell. The GSM cell shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be moved to the initial BSIC identification procedure, see section 8.1.2.4.5.2.2.1. 

8.1.2.4.1.5.3
Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in section [2].

8.1.2.4.1.5.4
Event Triggered Reporting

Reported measurements in event triggered measurement reports shall meet the requirements in section [2].

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH.

The event triggered reporting delay requirement is valid when the UE for each GSM carrier in the monitored set can take the required number of samples during the measurement period TMeasurement Period, GSM (see section 8.1.2.4.5.2.1).

When no BSIC verification is required, the event triggered measurement reporting delay for a GSM carrier measured without L3 filtering shall be less than 2*TMeasurement Period, GSM, where TMeasurement Period, GSM is defined in section 8.1.2.4.5.2.1. When L3 filtering is used an additional delay can be expected.

When BSIC verification is required, the event triggered measurement reporting delay for a GSM cell with verified BSIC , measured without L3 filtering shall be less than 2*TMeasurement Period, GSM, where TMeasurement Period, GSM is defined in section 8.1.2.4.5.2.1. When L3 filtering is used an additional delay can be expected. For a GSM cell with non-verified BSIC an additional delay according to section 8.1.2.4.5.2.2.1 (Initial BSIC identification) can be expected. 



































































































































































































