3GPP TSG-RAN WG4 Meeting Ad Hoc #5                   R4-110321
Texas, 17th January –21th January, 2011
Title:           Consideration on PUCCH demodulation requirements
Source:        ZTE
Agenda Item:   4.6.4
Document for:  Discussion
1. Introduction

As agreed in [1], it is time to discuss the related principles on determining demodulation requirement for UL MIMO. In this contribution, we focus on the simulation assumption of PUCCH for UL MIMO.
2. Discussion
To test the Rel-10 PUCCH, we first outline the agreements of Rel-10 PUCCH as following:
· For Rel-8 PUCCH format 1/1a/1b and format 2/2a/2b: RAN1 has decided to use 2-Tx SORTD as the transmit diversity scheme for PUCCH format 1/1a/1b and format 2/2a/2b. For UE with 4 antenna ports, it has been decided that 2-Tx transmit diversity is applied (with standard-transparent virtualization).
· For Rel-10 PUCCH format 3 and format 1b with channel selection: Discussion on TxD for new PUCCH format 3 and format 1b with channel selection is ongoing on RAN1.
· OCC is not discussed in Rel-10 PUCCH
In Rel-8 TS 36.104, performance requirements of PUCCH format 1a (for both single user and multi user) and format 2 are specified [2]. To consider the time line of Rel-10 and to reuse the Rel-8/9 simulation assumption, we propose that the top level thing of PUCCH performance requirement for UL MIMO is to add 2-Tx SORTD performance of PUCCH format 1a and format 2 in RAN4, which is also indicated in [3].
3. Simulation assumption 

3.1 Channel bandwidth:

Following the same principle used in Rel-8/9 36.104, it is suggested to cover all the channel bandwidths for UL MIMO BS performance requirements.
3.2 Channel model

Currently there are 5 combinations of channel models and Doppler frequencies used in Rel8/9 36.104, namely: EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz. In Rel-8 TS 36.104, different channel mode is achieved for different scenarios. So, to cover the SORTD performance gain over the single antenna for Rel-10 PUCCH, we should clear that whether the channel models for different test scenario should keep the same or not. To keep the tradeoff between the test coverage and complexity, we then propose to reuse EPA 5, EVA 5 and ETU 70 under normal CP for SORTD performance test irrespective of the specific PUCCH format. 
Proposal 1: EVA 5, EPA 5 and ETU 70 under normal CP is proposed for SORTD performance test irrespective of the specific PUCCH format.
3.3 Antenna configuration

It is agreed that the RF requirements for 2 antenna ports in UL-MIMO will be defined first. In Rel-8 TS 36.104, 2 and 4 receive antennas is tested for single user format 1a, and only 2 receiver antennas for multi user format 1a and for format2. So, we propose that 2x2 is the base configuration for all test scenarios. To ensure the complexity, whether 2x4 shall be tested is FFS. If we decide that 4 receive antennas should be tested, which scenarios it is achieved should be cleared.
Proposal 2: 2x2 is the base configuration for all test scenarios. Whether 2x4 should be tested is FFS.
3.4 Correlation

For 2Tx, high correlation may fall back to single antenna mode, so high correlation should not be tested in 2Tx. Low correlation and medium correlation can be achieved for SORTD performance alignment.

Proposal 3: Low correlation and medium correlation should be achieved for SORTD performance alignment.
Proposal 4: No antenna gain imbalance between antennas at UE side assumed for initial alignment.
3.5 Resource allocation

The main issue of SORTD is resource allocation. In PUCCH of Rel-8, PUCCH is comprised based on resources which can be multiplexed by several UEs in a CDM/FDM manner. For example, in PUCCH format 1/1a/1b, the resource is defined by three sub-resources: circular shift, orthogonal covering, and physical resource block. In case of format 2, the resource is defined only by two sub-resources as circular shift and physical resource block.
While for SORTD in PUCCH of Rel-10, we should allocate orthogonal resources to different antennas as well as UEs. As indicated in [3], the resource allocation of the two PUCCH resources may impacts the demodulation performance in fading channel and SORTD gain is not very significant, so it is suggested to make this clear in the simulation assumption.

Simulation assumption for single user PUCCH format 1a

For 2Tx single user PUCCH format 1a, we suggest that the orthogonal resource allocated to different antennas should contain the same physical resource block and orthogonal covering but different circular shift. In our point of view, it is the straightforward way to reuse the Rel-8 single user PUCCH format 1a compared to others, such as different orthogonal covering and circular shift [3].What’s more, the circular shifts are full enough to single user SORTD in 2Tx.

Proposal 5: For 2Tx single user PUCCH format 1a, the orthogonal resource allocated to different antennas should contain the same physical resource block and orthogonal covering but different circular shift.
Simulation assumption for multi user PUCCH format 1a
In Rel-8 TS36.104, four users were in the same PRB in multi user PUCCH format 1a. That is to say, four users that contain the different orthogonal covering and circular shifts are tested in multi user PUCCH format 1a [2]. As is agreed that UL-MIMO should support Single Antenna Mode, Rel-8 users with single antenna transmission and Rel-10 users with SORTD transmission are mixed on PUCCH in multiple user case, we must clear that how many Rel-8 users and how many Rel-10 users should be contained in the test of multi user PUCCH format 1a. However, we can propose that Rel-8 users should be more than Rel-10 users. So, if we decide that the total number remains to be four, one Rel-10 user and three Rel-8 users should be tested, or we decide to increase/decrease the total number.

Proposal 6: As they are mixed in multi user PUCCH format 1a, the number of Rel-8 users and Rel-10 users should be cleared. As the base line, Rel-8 users should be more than Rel-10 users.
Simulation assumption for single user PUCCH format 2
Similar to single user PUCCH format 1a, we suggest that the resource allocated to different antenna should be in the same PRB but different circular shift.

Proposal 7: Resource allocated to different antenna should be in the same PRB but different circular shift in single user PUCCH format 2.
4. Conclusion
In this contribution, we explain the principles on determining demodulation requirement for PUCCH .Our viewpoints relate to the PUCCH performance requirements of UL MIMO as following:

Proposal 1: EVA 5, EPA 5 and ETU 70 under normal CP is proposed for SORTD performance test irrespective of the specific PUCCH format.
Proposal 2: 2x2 is the base configuration for all test scenarios. Whether 2x4 should be tested is FFS.
Proposal 3: Low correlation and medium correlation should be achieved for SORTD performance alignment.

Proposal 4: No antenna gain imbalance between antennas at UE side assumed for initial alignment. 
Proposal 5: For 2Tx single user PUCCH format 1a, the orthogonal resource allocated to different antennas should contain the same physical resource block and orthogonal covering but different circular shift
Proposal 6: As they are mixed in multi use PUCCH format 1a, the number of Rel-8 users and Rel-10 users should be cleared. As the base line, Rel-8 users should be more than Rel-10 users.
Proposal 7: Resource allocated to different antenna should be in the same PRB but different circular shift in single user PUCCH format 2.
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