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1
Introduction

In TSG-RAN#50 a new study item, “Uplink MIMO for HSPA”, was approved [1]. This document proposed to include the text in Section 2 on the impact to UE and UTRAN implementations in the Uplink MIMO Technical Report.
2
Text Proposal
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Impact on Implementation

10.1
Impact on UE Implementation

10.1.1
Impact on UE transmitter

Figures x1, x2, and x3 show an example of a UE transmitter implementation of UL MIMO for HSPA. Figure x1 shows the channel coding and multiplexing processing assuming 2 E-DCH transport blocks are transmitted in a single 2ms TTI. Figure x2 shows the spreading, precoding and modulation processing for the rank-1 transmission. 

Figure x3 shows the spreading, precoding and modulation processing for a rank-2 transmission. In this case, it is assumed that the S-E-DPCCH is transmitted on the primary stream.
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Figure x1: Channel Coding and Multiplexing of E-DCH due to UL MIMO for HSPA: 2 E-DCH TBs/2ms TTI
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Figure x2: Spreading, Precoding, and Modulation due to UL MIMO for HSPA: Rank-1 transmission
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Figure x3: Spreading, Precoding, Modulation due to UL MIMO for HSPA: Rank-2 transmission

11.1.2
Impact on UE receiver

The key impacts to the UE receiver implementation due to UL MIMO for HSPA are as follows:

1. Despread and demodulate the  physical channel containing the PCI feedback bits and decode the PCI information.

2. Despread and demodulate the physical channel containing the HARQ feedback for the secondary E-DCH transport block and decode the HARQ information. For an UL MIMO scheme using a single transport block, this channel may not be transmitted and so the associated processing may not be required.

3. Despread and demodulate the physical channel containing the relative grant bits sent for secondary E-DCH transport block and decode the transmitted information (similar to the E-RGCH channel). For an UL MIMO scheme using a single transport block, this channel may not be transmitted and so the associated processing may not be required.

4. Despread and demodulate the physical channel containing the absolute grant bits sent for secondary E-DCH transport block and decode the transmitted information (similar to the E-AGCH channel). For an UL MIMO scheme using a single transport block, this channel may not be transmitted and so the associated processing may not be required.

5. Translate received serving grants for each HARQ process to the transport block size of the primary and secondary E-DCH transport blocks as well as the power level of the data (E-DPDCHs, S-E-DPDCHs) and associated control channels (E-DPCCH, S-E-DPCCH, S-DPCCH)

The impact to the UE implementation due to UL MIMO for HSPA is summarized in Table x1. In the table, for the purposes of detailing impact, it is assumed that two transport blocks can be transmitted and the PCI information is transmitted using the F-DPCH channel as in the case of CLTD.
Table x1: Summary of Impact to UE implementation due to UL MIMO for HSPA
	
	Baseline UE    Rel-10        E-DCH Category 7
	UL MIMO UE                        (Rank-1 transmission)               or UL CLTD UE
	UL MIMO UE                      (Rank-2 transmission)

	Maximum Number of E-DCH transport blocks within a 2ms TTI
	1
	1
	2

	Maximum number of bits of an E-DCH transport block transmitted within a 2 ms E-DCH TTI
	22996
	22996
	22996

	Peak Data Rate [Mbps]
	11.5
	11.5
	23

	E-TFC Selection
	25.321
	Same as baseline
	1. Decide whether to transmit 1 or 2 transport blocks.

2. Select TBS for each of primary and secondary transport blocks

	Channel Coding and Multiplexing
	25.212
	Same as baseline
	Baseline +                             channel coding and multiplexing of secondary E-DCH transport block

	Downlink Physical Channels
	25.211
	Baseline + F-DPCH1
	Baseline + F-DPCH1 +              E-HICH+E-RGCH+E-AGCH

	Uplink Physical Channels
	25.211
	Baseline +S-DPCCH (SF256)
	Baseline + S-DPCCH (SF256) +            S-E-DPDCHs (2xSF2+2xSF4) + S-E-DPCCH (SF256)

	Uplink Physical Channel Power Setting
	
	Compute S-DPCCH power level as a fixed offset with respect to DPCCH power level
	S-DPCCH, S-E-DPDCH and S-E-DPCCH power levels need to be computed

	Precoding  related logic
	None
	4 complex multipliers
	4 complex multipliers

	PCI Feedback Update Rate
	N/A
	Once per sub frame (2ms)
	Up to once per sub frame (2 ms)

	Number of DACs
	1
	2
	2

	Number of RF Upconverters
	1
	2
	2

	Number of Power Amplifiers
	1
	2
	2

	Number of Duplexers
	1
	2
	2

	Number of Transmit Antennas
	1
	22
	22


1: If PCI feedback is not sent on the same F-DPCH that carries the UL TPC bit
2: If the non-UL MIMO legacy UE already supports Rx diversity, there is no need to have an additional 2nd transmit antenna

11.2
Impact on UTRAN Implementation
The impacts to UTRAN implementation are summarized in Table x2.

Table x2: Summary of UTRAN Implementation Impact due to  UL MIMO for HSPA
	
	Baseline                    (Rel-10)
	UL MIMO                        (Rank-1 transmission)               or UL CLTD
	UL MIMO                       (Rank-2 transmission)

	Number of HARQ processes per 2ms TTI
	1
	1
	2

	NodeB MAC-e scheduler
	
	Same as baseline
	Generate separate serving grants for primary and secondary HARQ process

	NodeB receiver RF
	
	Same as baseline

	Additional NodeB receiver        front end baseband processing
	
	1. Despread S-DPCCH
2. Remove precoding from DPCCH and S-DPCCH despread outputs to derive the physical 2x2 channel estimates for each detected path from DPCCH and S-DPCCH despread outputs

3. PCI bit determination based on the physical 2x2 channel estimates (eg. SVD based)

4. Optional: Perform channel synthesis.
5. Joint Spatial/Temporal MIMO LMMSE equalizer

	Downlink Physical Channels
	
	Baseline + PCI bits sent on F-DPCH
	Baseline +PCI bits sent on F-DPCH + signaling overhead for secondary transport block              (E-HICH+E-RGCH+E-AGCH)

	Channel Decoding and Multiplexing
	
	Same as baseline
	Baseline + Decode secondary E-DCH transport block when 2 E-DCH transport blocks are transmitted

	RNC Implementation
	
	Modification to RRC and NBAP configuration procedures and signalling


.
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