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1
Introduction
The applicability of compressed mode for inter frequency measurements have been discussed in previous two meetings [1]-[4]. This contribution looks into more extensive cases for the ambiguity related to applicability of compressed mode for inter frequency measurements. Here, the inter frequency measurements mean the inter frequency measurements not associated with the optional searchers that was introduced in Rel-9 and Rel-10. The goal would be to minimize the use of unnecessary compressed mode, knowing that it requires additional signalling and interruption on the data reception. In the following, the cases of DB-DC-HSDPA, single band 4C-HSDPA and dual band 4C-HSDPA will be investigated.
2
Notation

The notations below will be used to describe each scenario in the diagram.

· f1 is the frequency of serving HS-DSCH cell.

· “C” means it is configured.

· “O” means the measurement is configured for the optional searcher.
· “M” means the measurement is configured with compressed mode.
3
DB-DC-HSDPA

In this section, it will be assumed that the UE is capable of DB-DC-HSDPA operation in band A and band B.
3.1
Without Rel-9 “Inter-band frequency measurements without compressed mode” capability
3.1.1
When an additional carrier to be measured is on the secondary band
Scenario 3.1.1-1

	
	Band A
	Band B

	Frequency
	f1
	f2
	f3

	Multi-carrier Configuration
	C
	C
	

	Measurement Configuration 
	intra
	
	M


[Q1]: In order to measure f3, does the compressed mode (CM) need to be applied on both f1 and f2? Or can the CM be applied on f2 only?

Given that simultaneous reception on f1 and f3 can be assumed, it may not be necessary to apply the CM on f1 to measure f3. Therefore, the CM can be applied on f2 only. The measurement requirements will then follow inter frequency requirements with the corresponding CM.

Scenario 3.1.1-2

	
	Band A
	Band B

	Frequency
	f1
	f2

	Multi-carrier Configuration
	C
	C

	Measurement Configuration 
	intra
	M


[Q2]: In order to measure f2, does the CM need to be applied on both f1 and f2? Or can the CM be applied on f2 only? Or is the CM even not needed?
Given that simultaneous reception on f1 and f2 can be assumed, it may not be necessary to apply the CM on f1 to measure f2. Then, there could be two options.
If the CM is applied on f2, the measurement requirements will follow inter frequency requirements with the corresponding CM.

If the CM is not even used considering that simultaneous reception on f1 and f2 can be assumed, new measurement requirements (with some relaxation compared to intra frequency requirements) need to be specified since there is no applicable CM parameter for inter frequency measurement requirements. If this option is preferred, RAN2 can send an LS to RAN4 so that RAN4 can further discuss suitable requirements taking UE complexity into consideration.
Scenario 3.1.1-3

	
	Band A
	Band B

	Frequency
	f1
	f2

	Multi-carrier Configuration
	C
	

	Measurement Configuration 
	intra
	M


[Q3]: In case f2 is not configured for DB-DC-HSDPA but the measurement is configured on f2, does the CM need to be applied on f1?
In this case, the UE will most likely be configured in a single band mode. In order to reduce the battery life impact, the dual band mode (simultaneous reception on f1 and f2) may not be desirable just for measurements. Therefore, it can be assumed that the CM is applied on f1.
3.1.2
When an additional carrier to be measured is on the primary band
Scenario 3.1.2-1

	
	Band A
	Band B

	Frequency
	f1
	f2
	f3

	Multi-carrier Configuration
	C
	
	C

	Measurement Configuration 
	intra
	M
	


[Q4]: In order to measure f2, does the CM need to be applied on both f1 and f3? Or can the CM be applied on f1 only?

Even if simultaneous reception on f2 and f3 can be assumed, given that the uplink will be interrupted during the CM, it may make sense to apply the CM on both f1 and f3.

3.1.3
When an additional carrier to be measured is neither on the primary nor secondary band
Scenario 3.1.3-1

	
	Band A
	Band B
	Band C

	Frequency
	f1
	f2
	f3

	Multi-carrier Configuration
	C
	C
	

	Measurement Configuration 
	intra
	
	M


[Q5]: In order to measure f3, does the CM need to be applied on both f1 and f2?

In this case, given that the UE is not capable of receiving Band C simultaneously on top of Band A and Band B, it can be assumed that the CM is applied on both f1 and f2.
3.2
With Rel-9 “Inter-band frequency measurements without compressed mode” capability

3.2.1
When an additional carrier to be measured is on the secondary band

Scenario 3.2.1-1
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3

	Multi-carrier Configuration
	C
	C
	

	Measurement Configuration 
	intra
	O
	M


[Q6]: In order to measure f3, does the CM need to be applied on both f1 and f2? Or can the CM be applied on f2 only?

Given that simultaneous reception on f1 and f3 can be assumed, it may not be necessary to apply the CM on f1 to measure f3. Therefore, the CM can be applied on f2 only. The measurement requirements for f3 will then follow inter frequency requirements with the corresponding CM.

Another option would be not to apply the CM even on f2 considering that DC capability is a prerequisite for DB-DC-HSDPA, i.e., f2 and f3 are being received simultaneously by tuning the RF from 5 MHz to 10 MHz for band B. However, the benefit exists only in a limited scenario (f2 and f3 should be adjacent) and there is an impact on the RF front-end to support it, this option may not be desirable.

Scenario 3.2.1-2
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3

	Multi-carrier Configuration
	C
	
	

	Measurement Configuration 
	intra
	O
	M


[Q7]: In case f2 is not configured for DB-DC-HSDPA but the measurement without CM is configured on f2, first of all, does the CM need to be applied on f1? If not, is the CM still needed for f2? If the CM is not necessary, what will be the measurement requirements?

Given that simultaneous reception on f1 and f3 can be assumed, it may not be necessary to apply the CM on f1 to measure f3. In this case, the remaining question is whether the CM is needed on f2 or not.

If the CM is configured on f2 (even though there is no ongoing data on f2), the measurement requirements for f2 will be intra frequency requirements and the requirements for f3 will be inter frequency requirements with the corresponding CM.

If the CM is not used, the requirements could still be intra on f2 and new inter on f3 (this needs to be newly specified since there is no CM parameter for inter frequency requirements), or apply the relaxed intra frequency requirement both on f2 and f3 (e.g., a factor of 2 relaxation compared to intra frequency requirements). 

3.2.2
When an additional carrier to be measured is on the primary band

Scenario 3.2.2-1
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3

	Multi-carrier Configuration
	C
	
	C

	Measurement Configuration 
	intra
	M
	O


[Q8]: In order to measure f2, does the CM need to be applied on both f1 and f3? Or can the CM be applied on f1 only?

Even if simultaneous reception on f2 and f3 can be assumed during the CM on f1, given that the uplink will be interrupted during the CM, it may make sense to apply the CM on both f1 and f3.

3.2.3
When an additional carrier to be measured is neither on the primary nor secondary band

Scenario 3.2.3-1

	
	Band A
	Band B
	Band C

	Frequency
	f1
	f2
	f3

	Multi-carrier Configuration
	C
	C
	

	Measurement Configuration 
	intra
	O
	M


[Q9]: In order to measure f3, does the CM need to be applied on both f1 and f2?

In this case, given that the UE is not capable of receiving Band C simultaneously on top of Band A and Band B, it can be assumed that the CM is applied on both f1 and f2.

4
Single Band 4C-HSDPA

In this section, all the configured frequencies are assumed to be adjacent. Other frequency is not necessarily adjacent to any frequency.
4.1
Without Rel-10 “Enhanced inter-frequency measurements without compressed mode” capability

4.1.1
When an additional carrier to be measured is on the band of 4C-HSDPA

Scenario 4.1.1-1

	
	Band A

	Frequency
	f1
	f2
	f3
	f4
	f5

	Multi-carrier Configuration
	C
	C
	C
	C
	

	Measurement Configuration 
	intra
	
	
	
	M


[Q10]: In order to measure f5, does the CM need to be applied on all the carriers?

In this case, since f5 is beyond the UE RF capability, the CM will be applied on all the carriers and the measurement requirements will be inter frequency requirements with the corresponding CM.

Scenario 4.1.1-2
	
	Band A

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	C

	Measurement Configuration 
	intra
	
	
	M


[Q11]: In order to measure f4, does the CM need to be applied on all the carriers? Or can the CM be applied on f4 only? Or is the CM even not needed?

Given that simultaneous reception on f1, f2, f3 and f4 can be assumed, it may not be necessary to apply the CM on the rest of carriers to measure f4. Then, there could be two options.
If the CM is applied on f4 only, the measurement requirements will be inter frequency requirements with the corresponding CM.
If the CM is not even used considering that simultaneous reception on f1, f2, f3 and f4 can be assumed, new measurement requirements (with some relaxation compared to intra frequency requirements) need to be specified since there is no applicable CM parameter for inter frequency measurement requirements.

Scenario 4.1.1-3
	
	Band A

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	

	Measurement Configuration 
	intra
	
	
	M


[Q12]: In case f4 is not configured for 4C-HSDPA but the measurements are configured on f4 (assuming the UE is capable of 4 carriers in Band A), in order to measure f4 does the CM need to be applied on f1, f2 and f3? If the CM is not necessary, what will be the measurement requirements?

In this case, the UE will most likely be configured in a 3-carrier mode, even if the UE is capable of 4 carriers in that band. In order to receive 4 carriers, the RF needs to be re-tuned to 4-carrier mode. This may not be desirable just for measurements, since it could cause some discontinuity for already configured carriers. Furthermore, the benefit of not applying the CM can be achieved only when f4 is adjacent. Therefore, it can be assumed that the CM is applied on all the carriers.
4.1.2
When an additional carrier to be measured is not on the band of 4C-HSDPA

Scenario 4.1.2-1

	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4
	f5

	Multi-carrier Configuration
	C
	C
	C
	C
	

	Measurement Configuration 
	intra
	
	
	
	M


[Q13]: In order to measure f5, does the CM need to be applied on all the carriers?

In this case, given that the UE is not capable of receiving Band B simultaneously on top of Band A, it can be assumed that the CM is applied on all the configured carriers in Band A.

4.2
With Rel-10 “Enhanced inter-frequency measurements without compressed mode” capability

4.2.1
When an additional carrier to be measured is on the band of 4C-HSDPA

Since the total number of inter frequencies is 2 and Rel-10 Enhanced inter-frequency measurement capability provides 2 inter frequency measurements without CM within its RF capability, the ambiguity arises only when DC-HSUPA is configured. In the examples below, f2 is the frequency corresponding to secondary uplink. Therefore, f1 and f2 are intra frequencies.
Scenario 4.2.1-1

	
	Band A

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	C

	Measurement Configuration 
	intra
	intra
	O
	M


[Q14]: In order to measure f4, does the CM need to be applied on all the carriers? Or can the CM be applied on f4 only? Or is the CM even not needed?

Given that simultaneous reception on f1, f2, f3 and f4 can be assumed, it may not be necessary to apply the CM on the rest of carriers to measure f4.

If the CM is applied on f4 only, the measurement requirements will be inter frequency requirements with the corresponding CM.

If the CM is not even used considering that simultaneous reception on f1, f2, f3 and f4 can be assumed, the measurement requirements could still be intra on f3 and new inter on f4 (this needs to be newly specified since there is no corresponding CM parameter), or apply the relaxed intra frequency requirement both on f3 and f4 (e.g., a factor of 2 relaxation compared to intra frequency requirements). 

Scenario 4.2.1-2
	
	Band A

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	
	

	Measurement Configuration 
	intra
	intra
	O
	M


[Q15]: In case f3 and f4 are not configured for 4C-HSDPA but the measurements are configured on f3 and f4 (assuming the UE is capable of 4 carriers in Band A), in order to measure f4 does the CM need to be applied on f1 and f2? If not, is the CM still needed for f3? If the CM is not necessary, what will be the measurement requirements?

In this case, the UE will most likely be configured in a 3-carrier mode, even if the UE is capable of 4 carriers in that band. In order to receive 4 carriers, the RF needs to be re-tuned to 4-carrier mode. This may not be desirable just for measurements beyond optional searcher capability, since it could cause some discontinuity for already configured carriers. Therefore, it can be assumed that the CM is applied on all configured carriers (f1 and f2).
4.2.2
When an additional carrier to be measured is not on the band of 4C-HSDPA

Scenario 4.2.2-1

	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4
	f5

	Multi-carrier Configuration
	C
	C
	C
	C
	

	Measurement Configuration 
	intra
	intra
	O
	
	M


[Q16]: In order to measure f5, does the CM need to be applied on all the carriers?

In this case, given that the UE is not capable of receiving Band B simultaneously on top of Band A, it can be assumed that the CM is applied on all the configured carriers in Band A.

5
Dual Band 4C-HSDPA

In this section, all the configured frequencies within a band are assumed to be adjacent. Other frequency is not necessarily adjacent to any frequency.
5.1
Without Rel-10 “Enhanced inter-frequency measurements without compressed mode” capability

5.1.1
When an additional carrier to be measured is on the secondary band

Scenario 5.1.1-1
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4
	f5

	Multi-carrier Configuration
	C
	C
	C
	C
	

	Measurement Configuration 
	intra
	
	
	
	M


[Q17]: In order to measure f5, does the CM need to be applied on both bands? Or can the CM be applied on Band B (f3 and f4) only?

Given that simultaneous reception on Band A and Band B can be assumed, it may not be necessary to apply the CM on Band A (f1 and f2) to measure f5. Therefore, the CM can be applied on Band B (f3 and f4) only. The measurement requirements will then follow inter frequency requirements with the corresponding CM.

Scenario 5.1.1-2
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	C

	Measurement Configuration 
	intra
	
	
	M


[Q18]: In order to measure f4, does the CM need to be applied on both bands? Or can the CM be applied on Band B (f3 and f4) only? Or can the CM be applied on f4 only? Or is the CM even not needed?

Given that simultaneous reception on Band A and Band B can be assumed, it may not be necessary to apply the CM on Band A (f1 and f2) to measure f4.

Furthermore, given that simultaneous reception on f3 and f4 can also be assumed, it may not be necessary to apply the CM on f3 to measure f4.

If the CM is applied on f4, the measurement requirements will then follow inter frequency requirements with the corresponding CM.

If the CM is not even used considering that simultaneous reception on f3 and f4 can be assumed, new measurement requirements (with some relaxation compared to intra frequency requirements) need to be specified since there is no applicable CM parameter for inter frequency measurement requirements.

Scenario 5.1.1-3
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	

	Measurement Configuration 
	intra
	
	
	M


[Q19]: In case f4 is not configured for 4C-HSDPA but the measurement is configured on f4 (assuming the UE is capable of 2+2 in bands A/B), does the CM need to be applied on both bands? Or can the CM be applied on f3 only? Or can the CM be applied on f4 only? If the CM is not necessary, what will be the measurement requirements?

Given that simultaneous reception on Band A and Band B can be assumed, it may not be necessary to apply the CM on Band A (f1 and f2) to measure f4. 

In order to receive f3 and f4 together, the RF needs to be re-tuned to 10 MHz mode for Band B. This may not be desirable just for measurements, since it could cause some discontinuity for already configured carriers in that band. Therefore, it can be assumed that the CM is applied on f3.
5.1.2
When an additional carrier to be measured is on the primary band

Scenario 5.1.2-1
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4
	f5

	Multi-carrier Configuration
	C
	C
	
	C
	C

	Measurement Configuration 
	intra
	
	M
	
	


[Q20]: In order to measure f3, does the CM need to be applied on both bands? Or can the CM be applied on Band A (f1 and f2) only?

Even if simultaneous reception on both bands can be assumed, given that the uplink will be interrupted during the CM, it may make sense to apply the CM on all the configured carriers in both bands.

Scenario 5.1.2-2
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	C

	Measurement Configuration 
	intra
	M
	
	


[Q21]: In order to measure f2, does the CM need to be applied on both bands? Or can the CM be applied on Band A (f1 and f2) only? Or can the CM be applied on f2 only? Or is the CM even not needed?

Similarly as in Scenario 5.1.2-1, as long as the CM is applied on f1, it may make sense to apply the CM on all the configured carriers in both bands since the uplink is anyway interrupted.
However, given that simultaneous reception on f1 and f2 can be assumed, it may not be necessary to apply the CM on f1 to measure f2.

If the CM is applied on f2, the measurement requirements will follow inter frequency requirements with the corresponding CM.

If the CM is not even used considering that simultaneous reception on f1 and f2 can be assumed, new measurement requirements (with some relaxation compared to intra frequency requirements) need to be specified since there is no applicable CM parameter for inter frequency measurement requirements.

Scenario 5.1.2-3
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	
	C
	C

	Measurement Configuration 
	Intra
	M
	
	


[Q22]: In case f2 is not configured for 4C-HSDPA but the measurement is configured on f2 (assuming the UE is capable of 2+2 in bands A/B), in order to measure f2 does the CM need to be applied on both bands? Or can the CM be applied on Band A only? If the CM is applied on Band A, can it be applied on f1/f2 or f1 or f2? Or is the CM even not needed?

Similarly as in Scenario 5.1.2-1, as long as the CM is applied on f1, it may make sense to apply the CM on all the configured carriers in both bands since the uplink is anyway interrupted.

In order to avoid the CM on f1, simultaneous reception on f1 and f2 is needed. This requires an RF re-tuning in Band A for measurements. Therefore, it can be assumed that the CM is applied on all the configured carriers.
5.1.3
When an additional carrier to be measured is neither on the primary nor secondary band

In this case, given that the UE is not capable of receiving additional band simultaneously on top of primary and secondary band, it can be assumed that the CM is applied on all the configured carriers in primary and secondary bands.

5.2
With Rel-10 “Enhanced inter-frequency measurements without compressed mode” capability

Since the total number of inter frequencies is 2 and Rel-10 Enhanced inter-frequency measurement capability provides 2 inter frequency measurements without CM within its RF capability, the ambiguity arises only when DC-HSUPA is configured. In the examples below, f2 is the frequency corresponding to secondary uplink. Therefore, f1 and f2 are intra frequencies.
5.2.1
When an additional carrier to be measured is on the secondary band

Scenario 5.2.1-1
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	C

	Measurement Configuration 
	intra
	intra
	O
	M


[Q23]: In order to measure f4, does the CM need to be applied on both bands? Or can the CM be applied on Band B (f3 and f4) only? Or can the CM be applied on f4 only? Or is the CM even not needed?

Given that simultaneous reception on Band A and Band B can be assumed, it may not be necessary to apply the CM on Band A (f1 and f2) to measure f4.

Furthermore, given that simultaneous reception on f3 and f4 can also be assumed, it may not be necessary to apply the CM on f3 to measure f4.

If the CM is applied on f4, the measurement requirements will follow inter frequency requirements with the corresponding CM.

If the CM is not used, the requirements could still be intra on f3 and inter on f4 (this needs to be newly specified since there is no CM parameter for inter frequency requirements), or apply the relaxed intra frequency requirement both on f3 and f4 (e.g., a factor of 2 relaxation compared to intra frequency requirements). 

Scenario 5.2.1-2
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	

	Measurement Configuration 
	intra
	intra
	O
	M


[Q24]: In case f4 is not configured for 4C-HSDPA but the measurement is configured on f4 (assuming the UE is capable of 2+2 in bands A/B), does the CM need to be applied on both bands? Or can the CM be applied on f3 only? Or can the CM be applied on f4 only? If the CM is not necessary, what will be the measurement requirements?

Given that simultaneous reception on Band A and Band B can be assumed, it may not be necessary to apply the CM on Band A (f1 and f2) to measure f4. 

In order to receive f3 and f4 together, the RF for Band B needs to be re-tuned to 10 MHz mode. This may not be desirable just for measurements beyond optional searcher capability, since it could cause some discontinuity for already configured carriers. Therefore, it can be assumed that the CM is applied on all configured carriers in Band B.
5.2.2
When an additional carrier to be measured is on the primary band

Scenario 5.2.2-1
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	C
	C

	Measurement Configuration 
	intra
	intra
	M
	O


[Q25]: In order to measure f3, does the CM need to be applied on both bands? Or can the CM be applied on Band A (f1, f2, f3) only? Or can the CM be applied on f3 only? Or is the CM even not needed?

Given that simultaneous reception on Band A and Band B can be assumed, it may not be necessary to apply the CM on Band B (f4) to measure f3.

Furthermore, given that simultaneous reception on f1, f2 and f3 can also be assumed, it may not be necessary to apply the CM on f1 and f2 to measure f3.

If the CM is applied on f3, the measurement requirements will follow inter frequency requirements with the corresponding CM.

If the CM is not even used, new measurement requirements (with some relaxation compared to intra frequency requirements) need to be specified since there is no applicable CM parameter for inter frequency measurement requirements.

Scenario 5.2.2-2
	
	Band A
	Band B

	Frequency
	f1
	f2
	f3
	f4

	Multi-carrier Configuration
	C
	C
	
	C

	Measurement Configuration 
	intra
	intra
	M
	O


[Q26]: In case f3 is not configured for 4C-HSDPA but the measurement is configured on f3 (assuming the UE is capable of 3+1 in bands A/B), in order to measure f3, does the CM need to be applied on both bands? Or can the CM be applied on Band A (f1, f2) only? Or can the CM be applied on f3 only? Or is the CM even not needed?

Simultaneous reception on f1, f2 and f3 requires a RF re-tuning. Therefore, the CM needs to be applied on f1 and f2 in this case. As a result, it can be assumed that the CM needs to be applied on all the configured carriers in both bands due to the unavailability of the uplink during the CM.

5.2.3
When an additional carrier to be measured is neither on the primary nor secondary band

In this case, given that the UE is not capable of receiving additional band simultaneously on top of primary and secondary band, it can be assumed that the CM is applied on all the configured carriers in primary and secondary bands.

6
Applicability of Compressed Mode

Based on the discussion so far in this contribution, the following rules for the applicability of the CM can be derived.
· For the measurements beyond currently configured bands (i.e., the band(s) that the currently configured frequenc(ies) belong to), the CM is applied on all the configured carriers, except the case of the measurements on the frequency with optional searcher.

· For dual band case, it is assumed that RF tuning on one band does not affect the other band. Therefore, the CM can be applied per band in principle.
· When the measurement requires a RF re-tuning involving the configured frequenc(ies) for that band, the CM is applied on all the configured carriers on that band (e.g., Scenario 3.2.1-1).

· When the measurement can be made without RF re-tuning involving the configured frequenc(ies) for that band, the CM doesn’t need to be applied on that band (e.g., Scenario 3.1.1-2 and 3.2.1-2).
· When the primary uplink is interrupted due to the CM, the CM is applied on all the configured carriers.

7
Conclusions

This contribution has looked into the ambiguity related to the applicability of compressed mode for inter frequency measurements. DB-DC-HSDPA, single band 4C-HSDPA and dual band 4C-HSDPA have been investigated separately. Based on RAN2 agreements, we need to update the RRC specification and inform RAN4 of RAN2’s decision so that RAN4 can make UE RRM specification aligned and introduce necessary measurement requirements.
Proposal 1: 
Agree on the following principles for the applicability of the compressed mode for DB-DC-HSDPA and 4C-HSDPA.

· For the measurements beyond currently configured bands (i.e., the band(s) that the currently configured frequenc(ies) belong to), the CM is applied on all the configured carriers, except the case of the measurements on the frequency with optional searcher.

· For dual band case, it is assumed that RF tuning on one band does not affect the other band. Therefore, the CM can be applied per band in principle.

· When the measurement requires a RF re-tuning involving the configured frequenc(ies) for that band, the CM is applied on all the configured carriers on that band (e.g., Scenario 3.2.1-1).

· When the measurement can be made without RF re-tuning involving the configured frequenc(ies) for that band, the CM doesn’t need to be applied on that band (e.g., Scenario 3.1.1-2 and 3.2.1-2).

· When the primary uplink is interrupted due to the CM, the CM is applied on all the configured carriers.

Proposal 2: 
Send an LS to RAN4 to inform RAN4 of RAN2’s decision and to request RAN4 to work on the corresponding UE RRM requirements if needed. Send an LS to RAN1 as well so that RAN1 can take all RAN2’s decison into accout.
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Annex:
 Impact of Compressed Mode

The use of compressed mode causes impact to user throughput (and hence user experience). This section illustrates the impact of the CM.

New cell identification time of an inter frequency cell is shown in Table 1, 2 and 3 with respect to the compressed mode gap pattern. Assuming the timing constraint (15.5 slots) between the start of an HS-SCCH transmission and the end of the HS-DPCCH (it should be noted that this restriction becomes longer if multiple HARQ transmissions are targeted), effective duty cycle is also shown in the tables. As shown in Table 1, 2 and 3, an effective duty cycle becomes very large to minimize the new cell identification time using the CM.
The smallest new cell identification time with the CM is 2.9 second where the effective duty cycle becomes almost 50%. It means that HSDPA will be disturbed by the compressed mode during half of time while the CM is configured.

Table 1: New inter frequency cell identification time, Tidentify, inter [s], Nfreq = 2, TGL = 7 slots

	TGL (slots)
	TGPL (frames)
	Tidentify, inter [s]     
	Effective Duty Cycle

	7
	4
	6.65
	0.38

	7
	6
	10.05
	0.25

	7
	8
	13.50
	0.19

	7
	10
	16.62
	0.15

	7
	12
	20.57
	0.13

	7
	14
	24.00
	0.11

	7
	16
	27.00
	0.09

	7
	18
	30.86
	0.08


Table 2: New inter frequency cell identification time, Tidentify, inter [s], Nfreq = 2, TGL = 10 slots

	TGL (slots)
	TGPL (frames)
	Tidentify, inter [s]
	Effective Duty Cycle

	10
	4
	4.28
	0.43

	10
	6
	6.45
	0.28

	10
	8
	8.64
	0.21

	10
	10
	10.80
	0.17

	10
	12
	13.09
	0.14

	10
	14
	14.90
	0.12

	10
	16
	17.28
	0.11

	10
	18
	19.64
	0.09


Table 3: New inter frequency cell identification time, Tidentify, inter [s], Nfreq = 2, TGL = 14 slots

	TGL (slots)
	TGPL (frames)
	Tidentify, inter [s]
	Effective Duty Cycle

	14
	4
	2.90
	0.49

	14
	6
	4.36
	0.33

	14
	8
	5.84
	0.25

	14
	10
	7.32
	0.20

	14
	12
	8.82
	0.16

	14
	14
	10.29
	0.14

	14
	16
	11.68
	0.12

	14
	18
	13.09
	0.11
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