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1
Introduction
In the LS sent by RAN4 to RAN2 [LS], RAN4 requested that RAN2 defines a separate measurement cycle for deactivated Scells. The LS was treated during RAN2#73, but concerns were raised whether RAN4 had studied the range of values requested carefully enough. To facilitate the discussion, we present an overview of the work done in RAN4 on the subject during 2010. The document [1] contains more discussion addressing the concerns raised during RAN2#73. 
2
Overview of RAN4 Simulations Regarding Measurements of Deactivated SCells
The RAN4 simulation effort for the CA RRM, including measurements of deactivated Scells, started during May 2010 RAN4#55 meeting.

· The simulation effort in RAN4 started in the RAN4#55. (See [2]-[8]). The contributions were largely left untreated, and not much progress was made.

· The discussion on CA RRM continued on RAN4 #55 AH (AH#2010-3), producing the first way forward document R4-102729 that opened up the discussion on Scell measurements and marked the beginning of the work to simulate the measurements of the deactivated Scells. (See [9]-[23]). An LS from RAN2 [23] regarding the measurements of deactivated Scells was received.
· During RAN4#56, additional simulation results were submitted and an answer to RAN2 LS [24] was produced and sent to RAN2 [32] (See [24]-[33])
· During RAN4 #56 AH (AH #2010-4), Updated system simulation results on deactivated SCell from Huawei, Nokia and Docomo were presented. Although the results were not entirely aligned, during the discussion it was thought that smaller measurement period between 800ms would not be needed. (See [34]-[40])
· During RAN4 #57, there seemed to be a consensus among the companies that that configurability was needed for deactivated Scell measurements, but there was no consensus which values would be the proper ones and the decision was pushed to next meeting(s). (See [42]-[45])
· During RAN4 #57 AH (AH#2011-5), the matter was closed as An RRC configurable measurement activity for deactivated SCells was agreed, and the need for the parameter was informed to RAN2 by LS [50]. While the matter of CA RRM was and is still ongoing in RAN4, the matter of the deactivated Scell measurements was largely closed after this meeting. (See [46]-[51])
· During RAN#58, there was only one contribution with additional simulation results on scenario 4. [52]
In general, the decision taken early on was that the focus of the simulations would be on Scenarios 1-3. Scenario 5 did not exist at that time, and Scenario 4 was still open enough that companies thought it would not be the first priority. Hence, there have been very few results on CA Scenarios 4 and 5.

Even though only few companies were actively participating in the simulation effort, there was quite a large range of simulation results presented, with all the most prioritized scenarios being covered. All possible scenarios were not simulated, the reason for that being that the number of scenarios was quite large, and RAN4 focused mostly on Scenarios 1-3. 
3
Overview of RAN4 Simulation Results & Conclusions
In this section, we briefly discuss what was simulated in RAN4 for each of the CA scenarios and what he agreed conclusions were. Additionally, we mention some assumptions relevant to the scenarios. The full list of simulation assumptions can be found in RAN4 document [24] (some additional updates are in [36]).

The list of CA deployment scenarios is shown in Table 1 for reference. Scenarios 1-4 have been simulated in RAN4, with only Scenario5 being fully omitted. 
Table 1: CA Deployment Scenarios (F2 > F1).

	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]

	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image3.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
	
[image: image4.emf]

	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image5.emf]


3.1
Scenarios 1
Some work was done on Scenario 1 ([17], [18]), but on the whole, the scenario was thought to be the simplest case of all wrt. doing measurements. The main discussion concerning Scenario 1 was whether to allow RF retuning glitches or not. Also, since the assumption in Scenario 1 is intra-band carrier aggregation, with equal coverage on both component carriers, it was assumed network would have more freedom with the PCell handovers than in other scenarios. Hence, the work on scenario 1 was deprioritized and most simulations concentrated on Scenarios 2 and 3. 

3.2
Scenario 2 
For Scenario 2, the work was prioritised so that the larger coverage would always be the PCell, as that was assumed to be the most reasonable case for network. The rationale was that if the CC2 were to be the PCell, network could monitor the PCell only and detect the need for PCell handover, in which case it would be possible to do PCell change to CC1 via implicit knowledge of CC1 having larger coverage than CC2. 
For example, regarding user throughput, Figure 1 (from [27]) shows the effect to user throughput for Scenario 2 case from the different measurement period: As can be seen, the effect is very small, even with 50 km/h UE speed.

[image: image6]
Figure 1 Scenario 2, DL User Tput for 10 UEs/cell
3.3
Scenario 3
For Scenario 3, the simulations took a more active role wrt. PCell handovers. Additionally, Scenario 3 was evaluated both in intra-band and inter-band scenarios, i.e. in cases where the PCell and SCell coverages were equal and non-equal. The case of intra-band Scenario 3 was called Scenario 3_1 e.g. in [27]. Figure 2 below show a comparable plot to Figure 1: DL user throughput for Scenario 3.

[image: image7]
Figure 2 Scenario 3, DL User Tput for 10 UEs/cell
3.4
Scenarios 4 & 5
RAN4 work on these scenarios was very limited. However, one contribution on the topic of measurments was presented in RAN4#58 [52], but it only considered the power diofferences between PCell and Scell in Scenario 4. The contribution did not conclude anything new regarding the SCcell measurements, but no concerns were raised, either.
3.5
PCell Handovers 
For Scenario 3, PCell handovers were simulated, with event A3 between PCells and SCells used as triggering measurement report that eNB used for changing PCell. Additionally, the Scenario 3 was evaluated both in intra-band and inter-band scenarios, i.e. in cases where the PCell and SCell coverages were equal and non-equal. Scenario 2 was also initially evaluated (e.g. in [17]) with PCell handovers, but in the joint simulation assumption document [24] PCell handovers were not seen as important for Scenario 2, and during the remainder of the work, PCell handovers were not treated.
4
Conclusion
We have presented an overview of the simulation work done in RAN4 for evaluating the measurements of deactivated Scells. Based on these, we have not seen any clear omissions that would indicate problems with the currently proposed range of values. Further discussion on the issue can be found in [1].
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