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1. Introduction

In RAN#45, a study item [1] was opened to investigate the performance of uplink transmit diversity (ULTD) techniques that do not require any new standardised dynamic feedback signalling between the network and the UE in HSPA. Specifically, study item states that 

The objective is to investigate UL Tx diversity techniques for HSPA that comply to the following architecture:

· not requiring any newly standardised dynamic feedback signalling between network and UE

· simultaneous transmission from 1 Tx antenna (e.g. switched antenna Tx diversity) or simultaneous transmission from 2 Tx antennas (e.g. transmit beamforming)

There were questions raised in the previous RAN WG1 meeting regarding the scope of the SI [2]. Based on the Chairman’s recommendation, an e-mail discussion was initiated on the scope of ULTD. This contribution contains the comments made by the interested companies on the topic.
2. Summary of Discussions
Topics for Discussion

The follow proposed schemes should be considered in RAN1 as part of the SI. The schemes below are taken from R1-094300.

1. Alamouti (or any other Space Time Block Coding scheme)

· Alamouti, or STBC transmits pairs of symbols across the two antennas.

2. Single TX chain open loop regular antenna switching

· UE switches between its two transmit antennas at regular intervals; e.g. every slot or TTI.

3. Single TX chain UE directed antenna switching

· UE would switches transmit antennas autonomously according to some algorithm for determining which antenna path would be better.

4. Dual TX chain UE directed antenna switching

· The UE transmits DPCCHs simultaneously (and on different OVSF codes) from both transmit antennas. The DPCCHs would not be perfectly orthogonal, but would have good orthogonality. Two power control loops are operated, such that the receive SIR would be equal for each branch. The UE then maps E-DPDCH and E-DPCCH to the branch that has the lowest DPCCH TX power level

5. Open loop, UE directed beamforming

· The UE transmits E-DPCCH and E-DPDCH from two antennas with an applied phase shift, however in this case the UE itself determines the phase offset that should be applied between antennas and potentially, any power offset without additional signaling from the Node B.
Comments

NSN and Nokia: Based on the discussion in Miyazaki and the very intense email discussion around the topic, I would propose to limit the study to the generic schemes covered in the set of agreed simulation assumptions, i.e. open loop antenna switching and beam forming with no apparent network impacts.
Huawei: Regarding the SI Scope of UL TxD. I have some concerns on that 

1. I have serious concern on the Network impact (e.g. pilot estimation. Interference estimation and even ROT scheduler) for those schemes which are transparent to NodeB.

2. The more gain of the OLTD, the more impact on the Network (e.g ROT schedule), in which case, I prefer cell-specific configuration of OLTD.

3. In additional, I am more interesting in some kind of low cost/complexity CLTD scheme (like feedback PCI by HS-SCCH order). Which have similar hardware complicity as beam forming (2RF chain) and less impact on the UE algorithm and Network performance. According our initial simulation, the performance gain of CLTD is up to 1-2 db than the genie OLTD 

So I propose refine the SI scope and simulation case to involve the order-type CLTD scheme.
Vodafone: In our view CLTD and OLTD have their own merits and demerits considering operator deployment (network rollout and UE population in the network) scenario. As also noted in the Chairman's report, our preference is for RAN1 to undertake its study under the assumption that no mechanisms is in place to mitigate any identified problems. We would like to understand the benefits of UL Tx diversity scheme as outlined in the "objective" clause of the SI. i.e. UL Tx diversity scheme that does not require any new standardised dynamic feedback signalling between network and the UE.
Nevertheless we are keen to understand any network impacts and this is clearly identified in the study item where the WG is required to ensure the UE operating an uplink Tx diversity will not cause any detrimental effects to overall system performance. The study is expected to be done in RAN4, Albeit any simulations or quantitative analysis RAN1 can perform that can identify such impacts will only facilitate/ease the RAN4 work and is very welcome.
 We do not see a need for considering any CLTD techniques as part of this SI at this stage of SI.
Magnolia: I fully agree with Prakash’s [Vodafone’s] opinions and explanations.

The SI for HSPA was agreed based on the assumption that no new dynamic feedback signaling will be specified in Standards such that the well deployed HSUPA networks can take advantage  of the technology benefit. The CLTD can be considered in other SI for the future network (say, LTE…).

I appreciate Zongjie’s [Huawei’s] concerns on the network impact from the OLTD. Can Zongjie [Huawei] elaborate more on “the more gain of the OLTD, the more impact on the Network (e.g ROT schedule), in which case, I prefer cell-specific configuration of OLTD”?

Logically, I believe that the more gain of the OLTD, the less “bad” impact on the network. 

On the other hand, as Prakash [Vodafone] pointed out, the network impact was planned being studied in RAN4 (to consider any change is necessary for the “minimum requirements”).

HT mMobile Inc: It is believed that ideally CLTD with dynamic feedback outperforms OLTD. 

However, we're not sure if the gain is significant in a real network. Although the use of HS-SCCH order as the feedback channel requires low cost/complexity for both network and UE, it should be reminded that the HS-SCCH resources might be blocked frequently in a high-load system. Therefore it would be impossible for a UE to have quick adaptation to the dynamic channel. In certain cases the UE may operate as if it doesn't have the feedback at all, which falls to our basic assumption in this SI of having no dynamic feedback. :-) 

In our view, the gain of CLTD relies on promising feedback which can be only achieved by some dedicated channels, 
such as introducing new F-DPCH slot format to convey the info about selected antenna or beamforming weights. 
However, the impact on reducing F-DPCH capacity and throughput degradation requires further intensive study. 
The gain by CLTD might be overwhelmed by introducing additional DL feedback from the system point of view. 
In any case, our discussion on CLTD is not within the scope of this SI. 

We agree with other companies' view, it seems not necessary for considering any CLTD techniques in this stage.
Ericsson: Ericsson shares the view that the scope should be limited to open loop antenna switching and beam forming (and the generic schemes covered by the simulation assumptions).
 One question related to the current simulation assumptions that we would like to raise is whether we also should include a scenario where uplink transmit diversity is used in combination with DC-HSUPA. Our understanding is that this is not precluded from the current SI description. If uplink transmit diversity is intended as a means to improve uplink rates for data users, the combination of uplink transmit diversity and DC-HSUPA would be a relevant case to consider.
Based on the comments and questions received, Huawei responded as follows:

Huawei: I understand that the CLTD may exceed the SI scope at this stage. The reason I made that suggestion is that not like the fast feedback CLTD, order-type CLTD is dedicate to the slow fading channel which is just same scenario as the OLT D proposed. 
It’s clear that it has better performance than OLTD in theory.  I think it’s a shame to rule it off only because of the SI scope. But I still very respect RAN1 agreement and your concern. We will not to attempt to extend the SI scope to include the CLTD. 
On the other hand, I think that a comparison with order-type CLTD could be beneficial as benchmark for the schemes under study. It will not go in the detail of such new closed loop schemes and just to mention them for reference only.

For the other technical comments, the answers are the following.
1. Comments from Sherwin [Magnolia], clarify ”the more gain of the OLTD, the more impact on the Network (e.g ROT schedule),”
In my opinion, if the OLTD can’t always match the channel fading very well (it’s clear because UE have no perfect CSI), The UE power efficiency is either good in case of well match or bad in case of not well match. The gap is as large as the gain. So It’s hard to nodeB scheduler to make the decision due to knowing nothing of the UE status. This issue can’t solved by SI report because NodeB can’t predict the power efficiency in the next period. So Maybe NodeB have to follow some kind of conservative strategy which may waste UE power efficiency.
2. Comments from Po-Ying [HT mMobile Inc]
 Regarding the hs-scch resource, I agree with you that it may be block in case of high load. But maybe some kind of enhance OLTD can cooperate with order-type CLTD which mean UE still can made their own decision even no such order. The order can be treated as high weight parameter. For this scheme, the cost of hs-scch resource is very low(send when UE make a wrong decision), and the performance is still better than the pure OLTD. Regarding the F-DPCH resource, your suggestion is a possible way, but we are considering some other way which may avoid such drawback.

Summary: 

· NSN, Nokia, and Ericsson consider that the scope of the work item is limited to open loop antenna switching and beam forming.
· Huawei considers that closed loop transmit diversity (CLTD) be considered at least as a benchmark for the schemes that are under study.

· Vodafone, Magnolia and HT mMobile Inc do not see a need to study any CLTD techniques as part of the study item.
3. Conclusions

In this contribution, a summary of e-mail discussions on ULTD with comments from interested companies is presented. A brief summary of each topic is also provided based on the comments received. The summaries do not reflect any official agreements but are merely an attempt by the rapporteur to encapsulate the discussions that took place.
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