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1
Introduction
The WIs relating to MU-MIMO for 1.28Mcps TDD was approved at RAN#47 in [1] and the core part was closed in RAN#50 in [4]. This contribution will give some initial considerations on the testing contents and basic framework of the performance part of this WI. In addition, a work plan was also proposed.
2 Discussion
2.1 Background
The following justification has been given in the approved WID [1].

The MU-MIMO technique for both uplink and downlink can further improve the spectral efficiency by allowing UEs share the same channelization codes and use different midamble shifts. Besides, for the scenarios when associated DPCH is not configured, MU-MIMO can provide an efficient and simple method for the network to obtain the essential results assisting the co-schedule decision, i.e. independent channel estimation results of the co-scheduled UEs. 

The merits and primary features of 1.28Mcps TDD MU-MIMO was explained in [5] and some other earlier documents. Similar features were already specified for Rel-9 LTE Dual-Layer Beamforming.

2.2 Features for Verification
The main features of 1.28Mcps TDD MU-MIMO including: 
· Special default midamble allocation scheme extension
· E-HICH signature sequence allocation mechanism
· Periodic standalone midamble
· Control Channel design
These features and relating discussion progress could be found in [2]

 REF _Ref282482037 \r \h 
[3]

 REF _Ref282481543 \r \h 
[4] and the relating CRs documented in [4]. We will give a brief analysis of these features and try to find out whether there should be tests for that or not.

Special default midamble allocation scheme extension
This extension is the primary modification in physical layer spec and the discussion and evaluation could be found in [5]

 REF _Ref282483106 \r \h 
[6]. Both HS-DSCH and E-DCH will be impacted. It could enable co-scheduled users to have different windows for channel estimation, making sure no interference is introduced in the midamble part between the co-scheduled users, and this is crucial to reasonable performance. The basic extension method, which is the similar to Rel-8 SU-MIMO, involves sacrificing some resource scheduling granularities.
A test for this feature for UE part seems highly desirable. Since this is a newly introduced Rel-10 feature and is crucial for co-scheduling method be operational, it is necessary to verify that UE correctly implement the extension. This could be verfied by setting up proper HS-PDSCH demodulation performance for the UE. However, it is still not clear yet whether a test for BS is indeed need or not.
Furthermore, we do not have to consider the co-existence scenario of a MU-MIMO user and a Rel-8 SU-MIMO user during the development of a framework. Since MU-MIMO and SU-MIMO will not be co-exist in a specific cell according to the agreements in [2] and was also copied here: “The special default midamble allocation scheme can be configured together with SPS or SU-MIMO for one UE, but can not be used with SPS scheme or SU-MIMO scheme in one TTI for one UE.”
E-HICH signature sequence allocation mechanism
In order to allow the signature sequences for the UEs sharing the same channelization codes to be mapped on the same E-HICH, E-HICH signature sequence allocation mechanism shall be optimized. The detailed description of the rational of this feature could be found in [8][9]. The difference from traditional part is in the resource allocation tag calculation, the detection performance should not be impacted. However, it is still not clear whether some functional tests by means of detection tests could be introduced.
Periodic standalone midamble
The purpose for this optional feature is adding a sounding signal for the system. Currently it seems that test for this feature is unnecessary.
Control Channel design
For the control channels, currently no work is foreseen as absolute necessary. According to the agreed design of control channels in [7], HS-SCCH and E-AGCH design were changed based on currently available types for Rel-8 (HS-SCCH type4/8, E-AGCH type2). Proper testing procedure of previous features could also be deemed as functional tests to ensure UE could use these control channels properly. However, since the assumption of SU-MIMO specification were based on receiver-diversity, which could be different from MU-MIMO, it is still possible to have the need to add some new verifications.
2.3 General Assumptions & Method
Generally speaking, testing method used for Dual-layer beamforming could be borrowed to some extent. However, many differences still remain and special considerations are needed. Whether it is necessary is still under discussion.
One question is how to set antenna number. For DL tests, in UE side it is believed 1 antenna is a proper working assumption for the tests, since MU-MIMO could be operated in single-antenna UE and receiver diversity is separate feature. For the BS part, 2 antennas could be used to simulate some beamforming effects such as phase changes as in LTE DRS and Dual-layer BF tests. Since the thinking here is to verify the correct implementation of special default midamble extension, the basic idea of random beamforming used in Rel-8/9 LTE spec also seems attractive here. However, the number of antennas utilised could be revised since the working assumption of UE has only one antenna.

For UL tests it is still not clear which antenna configuration is most appropriate.
Current spec supports up to 4 user co-scheduled MU-MIMO, however, it is still unclear whether separate 2 user case and 4 user case are necessay. This is also in connection with the possible precoders could be used.
3 Proposed Work Plan
RAN4 #57AH (January, 2011)

· discuss the features for verification, tentative test scenarios and general assumptions
RAN4 #58 (February, 2011)

· discuss the framework for performance requirements
· discuss initial simulation assumptions
· provide initial simulation results (hopefully)

RAN4 #58AH (April, 2011)

· finalize the framework for performance requirements
· finalize simulation assumptions
· provide simulation results.
· Provide draft CRs
RAN4 #59 (May, 2011)

· finalize simulation results
· provide CRs 
4 Conclusion
In this paper, some initial considerations on the testing contents and basic framework of the performance part of 1.28Mcps TDD MU-MIMO was provided. A work plan was also proposed. 
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Annex
RAN1’s progress and agreements on 1.28Mcps TDD MU-MIMO copied from Status Reports:
TSG-RAN WG1#60bis

Special default midamble allocation scheme extension and signature sequence allocation scheme etc. were discussed and more discussions are needed.
TSG-RAN WG1#61

Agreements:

· The special default midamble allocation scheme shall be introduced in CELL_DCH and CELL_FACH state to allow up to 4 different UEs use the same channelization codes and different midamble shifts for both HS-DSCH and E-DCH. 

· Only one capability shall be reported to NW by UE using L3 signaling and it is independent of SU-MIMO capability. NW shall indicate whether the special default midamble allocation scheme is configured. 

· The special default midamble allocation scheme can be configured together with SPS or SU-MIMO for one UE, but the special default midamble allocation scheme can not be used with SPS scheme or SU-MIMO scheme in one TTI for one UE.

· E-HICH signature sequence allocation mechanism shall be optimized to allow the signature sequences for the UEs sharing the same channelization codes to be mapped on the same E-HICH.

· The inter-cell interference caused by Special default midamble allocation scheme can be considered.

· The periodic standalone midamble shall be introduced as an optional configuration.

· The special default midamble allocation scheme will be extended to 4 patterns to support 4-user MU-MIMO.

· In MU-MIMO, the mapping from logical resource tag ID to physical allocation resource tag ID remains unchanged.
TSG-RAN WG1#61bis

The control channel design was agreed in [7]. 
TSG-RAN WG1#62

Agreements:

· Periodic transmitted standalone midamble for MU-MIMO should be assigned by RNC. When standalone midamble utilize the “idle” Midamble shift in E-DCH resource pool, RNC should negotiate with NodeB to get “idle” standalone midamble information. When standalone midamble utilize the “idle” Midamble shift in DCH resource pool, RNC can directly assign the “idle” standalone midamble to UE and notify the assigned Standalone midamble shift to NodeB for UL channel estimation.

· E-HICH signature sequence allocation optimization scheme
· The association between channelization codes and midamble shifts
RAN1 category B CRs have been agreed via email approval.
TSG-RAN WG1#62bis

Agreements:
· The transmit power reference for the standalone midamble is the last uplink (HS-SICH or E-PUCH) transmission.

· It is FFS till the next meeting whether a clarification is needed in the specification of the applicability of the standalone midamble (i.e. whether it is supported in CELL_FACH or only in CELL_DCH).

· For DL MU-MIMO, the special default midamble allocation scheme and the default midamble allocation scheme shall not be applied in the same timeslot in a cell.
TSG-RAN WG1#63

Category B CRs to TS25.221/25.222/25.223/25.224 were approved.
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