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1. Introduction

In an attempt to ensure co-existence between MIMO and non-MIMO UEs in a 2 transmit antenna network, at RAN#44, in [1], the impact of introducing two transmit antennas to a WCDMA/HSPA system was discussed. The outcome of the discussion was captured in the meeting minutes [2] as follows:
RAN 1 should study if this issue is really problematic, and in this case they have to study a solution, possibly it has to be provided for next ran plenary. RAN 4 may be tasked to work on simulation results in the future.”
Based on a detailed study performed in RAN1, a CR [20] was submitted in RAN WG2 #68 to allow for RRC signalling of S-CPICH information. The CR was technically endorsed. However, as per the draft RAN2 progress report for RAN#46, the following was mentioned:

One company wanted RAN plenary to evaluate phasing of this aspect given RAN4 impact (R2-097435).

In this document we outline a logical flow of events that led to the technical endorsement of the RAN2 CR [20] on RRC signaling of S-CPICH information and based on these sequence of events, we try to highlight some confusion that might have arisen on what was RAN4’s role with regard to this CR.

2. Background Information on the need to signal S-CPICH information on the downlink

In RAN1#57-bis and 58 meetings the topic of the impact of MIMO activation to non-MIMO devices operating in the same cell was discussed in great detail [3]-[19]. 

Common Reference Pilot Configuration

In the presence of a mix of non-MIMO and MIMO devices, the P-CPICH/diversity P-CPICH pilot configuration on transmit antennas 1 and 2 respectively,  leads to a severe power imbalance across the two transmit antennas. As a result in RAN1#57-bis, a common reference pilot configuration was agreed upon that transmits P-CPICH an transmit antenna 1 and S-CPICH on transmit antenna 2. This was reflected in the LS [6] from RAN1 to RAN2, RAN3, RAN4 as follows:

· P-CPICH on antenna 1 

· S-CPICH on antenna 2 

· P-CPICH is not transmitted in diversity mode; thus according to current Rel-99 – Rel-8 specifications:

· SCH and P-CCPCH cannot be transmitted in diversity mode,

· All the other channels to be received by non-MIMO UEs cannot be transmitted in diversity mode

Impact of S-CPICH on non-MIMO UEs
Due to the pilot configuration of P-CPICH/S-CPICH transmissions on the two transmit antennas, the S-CPICH transmission causes significant interference to the legacy non-MIMO UEs. This was shown in a detailed link analysis based on laboratory measurements of legacy non-MIMO devices [3],[4]. In particular, in [3], it was shown that if the S-CPICH power was the same as the P-CPICH power, the HS throughput loss can be as high as 17% for a Type 2 receiver and 14% for the Type 3 receiver. Reducing the S-CPICH power by 3 dB still results in a throughput loss of the order of 10%. In [4] the throughput loss for a P-CPICH/S-CPICH configuration was reported to be of the order of 20% and higher in dispersive channels.

As a result of the S-CPICH impact, TSG RAN WG1 considered the following possible modifications to the specifications:

· Introduce signaling of S-CPICH power offset (if different from P-CPICH) to UEs in MIMO mode

· Introduce a possibility to indicate to the legacy UEs the presence of the channelization code of the S-CPICH in the cell even though the S-CPICH would not be configured as a phase reference to these UEs

With regard to the first option to signal a different S-CPICH power offset to UEs in MIMO mode, the throughput impact to MIMO UEs was discussed in RAN WG1#58. Based on the link evaluation performed in [10],[18], it was concluded that the impact due to the unequal power was fairly minimal and hence it was agreed to introduce a MIMO cell antenna 2 S-CPICH power offset [11], [12].

With regard to the second option to signal the S-CPICH channelization code, based on the study performed in [3] which indicates the throughput gain if the S-CPICH were absent (or cancelled), RAN1 CRs were presented in [15], [16] to allow the UE to use the S-CPICH channelization code information to perform cancellation. Upon discussion of these CRs, RAN1 concluded that this feature is useful. However RAN1 did not see any modification to the RAN1 specifications and instead it was concluded in the RAN1 WG#58 meeting notes  (cut and paste relevant portion from the meeting notes below) that RAN2 signaling should be sufficient.

R1-093008
25.214 CR0564 (Rel-7, F) Signaling of S-CPICH channelization code information
Qualcomm Europe

R1-093009
25.214 CR565 (Rel-8, A) Signaling of S-CPICH channelization code information
Qualcomm Europe

No need for a RAN1 CR. RAN2 signaling should be sufficient.

As a result, it was considered not important to list the above in an LS. The understanding was that RAN WG1 representatives would alert their RAN WG2 colleagues of this decision (refer them to RAN WG1 chairman notes) and request them to instead introduce RAN2 CRs to the RRC specifications. 

Furthermore, based on the discussion in [17], in the LS [19] sent from RAN WG1 on the MIMO workarounds, the following was requested from RAN WG4

RAN WG1 kindly asks RAN WG4 to consider the impact of power difference of antenna 1 P-CPICH and antenna 2 S-CPICH to the MIMO related requirements and tests defined by RAN WG4. In addition RAN WG1 would respectfully like to draw the attention and potential future study of RAN WG4 to the issue.
Note in passing, that there was no request made to RAN WG4 to evaluate the performance benefit of signalling S-CPICH information to the legacy UEs. The only thing requested from RAN WG4 was to consider if there was a need for a new MIMO UE performance requirement for the P-CPICH/S-CPICH pilot configuration under the condition when a power difference exists between P-CPICH and S-CPICH. When this LS was treated in RAN WG4, it was concluded that there was no need for any new MIMO UE performance requirements given that the impact is negligible [10] due to the power difference.

Furthermore, in RAN#45, a company CR titled “Signaling of S-CPICH information” was discussed. A few companies required some more time to review the text as well as the ASN.1 content and hence the CRs for deferred for further RAN WG2 discussion.. Below we cut and paste a relevant portion from the RAN#45 meeting report:

COMPANY CRs

RP-090838 CR RRC Signaling of S-CPICH information Qualcomm Europe   25.331 3729r1 F

NSN would like some time to check.

NSN and Ericsson would like to wait for RAN 2 review of the CRs before approving them 

Status: Noted

Again please note in passing that there was no LS sent to RAN WG4, to evaluate or study the benefit of signal S-CPICH information to the UEs for the purpose of S-CPICH cancellation.

In RAN WG2 #67-bis, no issue was raised by any company with regard to signalling of S-CPICH information, and neither was any LS sent from RAN WG2 to RAN WG4 requesting for any benefit evaluation.

Finally in RAN WG2 #68, the RAN2 CR [20] was re-submitted and this time companies agreed to technically endorse the CR. However, based on the above chronological order of events, we are a bit puzzled by the statement, captured in the RAN2 draft progress report

One company wanted RAN plenary to evaluate phasing of this aspect given RAN4 impact (R2-097435).
It would be unfair to lay the blame last minute on RAN4 given that RAN4 had not been tasked to study the benefit or impact of signalling S-CPICH information to the UEs. 

We think that the confusion stems from the fact that RAN4 was asked to evaluate the impact of power difference between P-CPICH and S-CPICH on the MIMO UEs and not to evaluate the impact of signalling S-CPICH information to the MIMO UE. 

If anything, there is a benefit in cancelling S-CPICH information since this represents a non-orthogonal component of interference at the UE. In the case when the network signals the S-CPICH information but does not transmit S-CPICH, the loss due to cancelling a nonzero estimated signal when the true signal is zero is mitigated by the fact that the estimated signal should be close to zero, possibly even quantized down to zero. Furthermore, dynamically turning on/off S-CPICH is fully equivalent to the signal from the 2nd (virtual) antenna going through a deep sustained fade. Given this, any existing implementation should deal with this in a similar way to dealing with deep sustained fades from particular antennas.
3. Conclusions

We respectfully request RAN plenary to consider agreeing the RAN2 CRs on “RRC Signaling of S-CPICH information”.
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