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1 Introduction
To specify UE performance requirements for 4C-HSDPA operation in combination with MIMO, the time plan for the 4C-HSDPA WI performance part has been provided in [1].
The UE performance requirements include both the CQI/PCI reporting requirements and demodulation requirements.

In [2], an initial discussion on the framework and conditions that should be considered for the UE demodulation performance work has been provided. 

This document is aiming to provide some further consideration on the UE demodulation performance work. It is mainly focusing on two things:
· FRC H-SET Definition for UE performance Requirements
· Consideration on Type 3i tests for 4C-HSDPA
2 FRC H-SET Definition for UE Performance Requirements
Similarly as defining the requirements for DC-HSDPA, UE demodulation performance requirements for 4C-HSDPA may be derived by scaling the existing single carrier requirements according to the number of carriers configured (3 or 4). The benefit of this approach is that as with DC-HSDPA and DB-DC-HSDPA, it would not require any new simulation work in RAN4 to define the new performance requirements for 4C-HSDPA separately. However, FRC H-SET 1/1A, 3/3A, 6/6A, 8/8A, 9/9A, 10/10A and 11/11A earlier defined in [3] should be updated to cover 4C-HSDPA cases. 
One issue which we have found is the mismatch between FRC H-SET definition and MAC-ehs configuration during RAN5 tests. MAC-ehs is mandatory for 4C-HSDPA and other high data rate configurations. However, with MAC-ehs configured, the octet aligned transport block size (TBS) would be required. The information bit payload defined in some FRC H-SETs is not octet aligned, which would collide with the octed aligned TBS requirements of MAC-ehs. The affected FRC H-SETs can be FRC H-SET 1/1A, 3/3A, 6/6A and 10/10A, which were defined earlier without considering the octet alignment requirements of MAC-ehs. So it is proposed to add one note in the affected FRC H-SET definition tables as such, “In case MAC-ehs is configured for the UE, the information bit payload rounded to the nearest octet aligned value should be used.” It is not expected to have any noticeable impact on the performance requirements so that we can still scale the existing single carrier performance requirements for 4C-HSDPA cases without extra simulations and also resolve the mismatching problem during RAN5 tests. 
Since the mismatching problem is also happened for the earlier tests such as DC-HSDPA and MIMO only with single-stream restriction, updates to release 8 and release 9 FRC would be also needed and rel-10 including 4C-HSDPA can be covered by a cat A CR.
Proposal 1: For the affected FRC H-SETs where the information bit payload is not octet aligned, one note can be added in the definition table as such: “In case MAC-ehs is configured for the UE, the information bit payload rounded to the nearest octet aligned value should be used.” 
Proposal 2: If agreed, CR would be needed to resolve the octet alignment mismatching problem in the earlier releases of the specification.
3 Consideration on Type 3i Tests for 4C-HSDPA
In RAN5 LS [4], it has indicated that the complexity of type3i tests for DC-HSDPA and future multi-cell HSDPA operation would be extremely high, which would result in the expensive test system. For example, 12 faders would be required for DC-HSDPA type 3i tests and 24 faders for 4C-HSDPA cases. 

To reduce the complexity and implementation cost in DC-HSDPA type 3i tests, it has been proposed in to use a wider fader with 10MHz instead of 5MHz to reduce the number of faders. However, the extension of the channel to 10MHz proposed in RAN 5 could introduce unrealistic high/periodic correlation in frequency domain. Therefore, it is proposed in [5] to reduce the number of interferers while keeping the same 5MHz channel as currently defined in the fewer faders. 
On the other hand, for the same purpose it is proposed in [2] to use the extended channel profile combining with a wider fader for 4C-HSDPA type 3i tests. 

In principle, the complexity is a common issue to be solved for DC-HSDPA and 4C-HSDPA type 3i tests. So in general the aforementioned proposals for reducing the complexity of type 3i tests can be briefly categorized into two types of solutions.
· Solution 1: Using a wider fader than 5MHz. Otherwise, the extended channel profile should be applied in case of high/periodic correlation in the frequency domain caused by the wider fader.
· Solution 2: Reducing the number of interferers while keeping the same 5MHz channel as currently used. In order to maintain the same Ioc’ level, DIP1 should be increased by an amount equal to the power allocated to DIP2.
For solution 1, the concern is about the high/periodical correlation in the frequency domain. Even if the extended channel profile is applicable to avoid the periodical correlation, it may not really reduce the complexity of 4C-HSDPA typ3i tests quite much. During 4C-HSDPA operation with 3 or 4 carriers, there can be several combinations of the carriers, which may lead to different bandwidth of the wider fader per band and the different extended channel profiles per band. So the channel profiles and the test system to be used for the tests would be dependent of the specific carrier combination configuration, which may reduce the flexibility and scalability of the test system. Also, RAN4 may define different band combinations and configurations in future releases.
Regarding to solution 2, although the number of faders is reduced, the test accuracy is somehow sacrificed since only one interferer may not be enough to evaluate type 3i receiver performance. Furthermore, it may relax the tests for the UE. Otherwise, specifying the interferer number for type 3i tests has caused a lengthy discussion in the earlier RAN4 meetings and was based on the outcome of a system simulation campaign evaluating reasonable levels of dominant interferers in a WCDMA environment. It finally reached the agreement of having 2 interferers at that time. Thus, it may not be good to change the earlier agreement and have the different type 3i test-case setup for 4C-HSDPA.
Considering the complexity and scalability of the test system for type 3i tests in multi-carrier scenarios as indicated in RAN5 LS, one option could be changing the current type3i test procedure by measuring the demodulation performance carrier by carrier against the single carrier performance requirement defined in the specification. For example, in the type 3i tests for 4C-HSDPA, all carriers would be activated. However, only the signals on the target carrier (i.e., the carrier under test) are connected via 5MHz faders to the UE. The signals on the other carriers are connected to the UE directly without faders. Moreover, the carrier under test connecting with 5MHz faders is selected transparently to the UE so that the UE can’t take any specific assumption to improve the performance on the target carrier for passing the test. Then the UE under test would decode the transmissions on all carriers and report ACK/NACKs for each carrier respectively. However, the tester would only collect the ACK/NACK reports corresponding to the transmission on the target carrier for performance evaluation against the single carrier performance requirements. The test would repeat the above steps until all carriers have been tested.

For simplification, the connection of the test system is presented only for DC-HSDPA type 3i tests in Figure 1. However, it can be easily extended to 4C-HSDPA system. The only difference is that there should be one set of such faders per band in case of non-adjacent carriers in 4C-HSDPA operation.
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Figure 1. Example of connection for Dual cell tests with Multi-path Fading propagation for DC-HSDPA Type 3i Performance test cases
It can be noted that the proposed test procedure does not require any physical or parametrical changes for the UE under test. The channels are also uncorrelated. Otherwise, there is no need to develop any extended channel models for the test system. The complexity can be reduced significantly. For DC-HSDPA type3i tests, only 6 faders rather than originally required 12 faders would be needed. And for 4C-HSDPA type 3i tests, at most 12 faders would be needed in the worst case where carriers are located in different bands, which is much less than the required 24 faders. Further, the type 3i test system can be independent of the carrier combination in 4C-HSDPA cases with more flexibility and scalability. Looking to the future, we also note that an 8C-HSDPA work item [6] was agreed in RAN plenary #50 and although RAN4 has not yet started their work on this it would be beneficial to account for possible future multicarrier HSDPA performance requirements also.  From RAN4 perspective, it doesn’t require any change on the current performance requirements and settings.

Based on the above analysis, we have the following proposal. 
Proposal 3: For the 4C-HSDPA and DC-HSDPA type 3i tests, the proposed test procedure can be taken into account when defining the performance requirements in RAN4 and test procedure in RAN5. Accordingly, the proposed type 3i test procedure can be included in LS to RAN5 if agreed in the group.
4 Conclusions
The consideration on defining the UE demodulation performance requirements has been provided in this contribution. In particular, the complexity of type 3i tests for 4C-HSDPA has been taken into account in this phase.
In addition, the following proposals are provided:

Proposal 1: For the affected FRC H-Sets where the information bit payload is not octet aligned, one note can be added in the definition table as such: “In case MAC-ehs is configured for the UE, the information bit payload rounded to the nearest octet aligned value should be used.” 
Proposal 2: If agreed, CR would be needed to resolve the octet alignment mismatching problem in the earlier releases of the specification.

Proposal 3: For the 4C-HSDPA and DC-HSDPA type 3i tests, the proposed test procedure can be taken into account when defining the performance requirements in RAN4 and test procedure in RAN5. Accordingly, the proposed type 3i test procedure can be included in LS to RAN5 if agreed in the group.
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