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Discussion and Decision
1. Introduction

The work item on 4-branch MIMO transmission for HSDPA [1] is close to completion in RAN1 and after RAN1#70bis the draft CRs [2-5] have been updated in RAN1 email reflector until October 26th, 2012. In this contribution, we give some comments based on the latest draft CRs [2-5] for 4-branch MIMO related to 25.211--214.
2. Comments to draft CR related to 25.211[2]
In section 5.2.1.2:

· In line 10：In the CR discussion session on Thursday in RAN1#70bis in San Diego, there was one modification for HS-DPCCH that ‘There is at most one HS-DPCCH on each radio link if Secondary_Cell_Enabled as defined in [5] is less than 4 in case the UE is not configured in MIMO mode with four transmit antennas, is less than 2 in case the UE is configured in MIMO mode with four transmit antennas, and at most two HS-DPCCHs otherwise.’. However, in the latest draft CR[2] sent in email reflector on Oct 22nd, this modification has not been captured. 
In section 5.3.3.1.3:

· The last bullet: The wording of ‘The UE for which the two D-CPICH are activated may assume that the D-CPICHs are present in the HS-DSCH TTIs in which the UE is scheduled to receive HS-PDSCHs’ is not clear. Because this sentence does not clearly mean that the D-CPICHs are scheduled always together with HS-PDSCH of a UE configured for 4-branch MIMO, and all companies have clear understanding for the ‘scheduled’ characteristic of D-CPICH, some modification to the current wording should be considered. One proposal is the following: ‘The UE for which the two D-CPICH are activated may assume that the D-CPICHs are only present in the HS-DSCH TTIs in which the UE is scheduled to receive HS-PDSCHs’.
In section 5.3.3.2:

· The paragraph above Table 17: This paragraph describes that P-CPICH and S-CPICHs are the phase reference for the first, second, third and fourth transmit antennas when the UE is configured with MIMO mode with 4 transmit antennas. The D-CPICHs are also the phase reference when the HS-PDSCH is scheduled for the UE. Therefore, we should consider following changes of ‘When the UE is configured in MIMO mode with four transmit antennas in a cell: The UE is informed by higher layers when it should use any of the secondary CPICH as a phase reference for a second, third or fourth transmit antenna in addition to the primary CPICH which will be transmitted from the first antenna. The UE is informed by HS-SCCH order when the D-CPICHs are activated, which should be used as phase references for the third and fourth transmit antennas within HS-PDSCH TTIs scheduled for this UE in addition to the primary CPICH and secondary CPICHs. Open loop Tx diversity is not supported when the UE is configured in MIMO mode with four transmit antennas’.
3. Comments to draft CR related to 25.212[3]
In section 4.6C.2.2.4:
· On page 6: The title for Table 14B.3 should be modified to ‘Table 14B.3: Orders for activating and de-activating demodulation common pilots (D-CPICH) when the UE is configured in MIMO mode with four transmit antennas’, which has more clear meaning.
In section 4.7.1:

· In line 6: Could considering the change of ‘- when the UE is not configured in MIMO mode and not configured in MIMO mode with 4 transmit antennas in the serving HS-DSCH cell, and Secondary_Cell_Enabled is 0 or 1 and Secondary_Cell_Active is 0 (see subclause 4.7.2);’; The title for section 4.7.2 should also be added with ‘and not configured in MIMO mode with 4 transmit antennas’;
· In line 12: Could considering the change of ‘- when the UE is not configured in MIMO mode and not configured in MIMO mode with 4 transmit antennas in any cell and Secondary_Cell_Enabled is 1 and Secondary_Cell_Active is 1 (see subclause 4.7.3A);’; The title for section 4.7.3A should also be added with ‘and not configured in MIMO mode with 4 transmit antennas’;
In section 4.7.3E1.1:
· On page 21: The title for the Table 15C.3B should be modified to ‘Table 15C.3B: Channel coding of HARQ-ACK when the UE is configured in MIMO mode with 4 transmit antennas in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0’;
· On page 21~23: As stated in RAN1#70bis chairman notes, we should give the definition for ACK/NACK combining to get from up to 4 TBs to 2 ACK/NACKs first in the text part above the Table 15C.3B. For example, it can say that the 1st and 4th TB use the same HARQ-ACK response, also the 2nd and 3rd TB use the same HARQ-ACK response.
In section 4.7.3E1.2.5:
· On page 25: Both in the Figure 20C.1 and the equation for concatenation operation, the concatenated bits is written as [image: image1.wmf](
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. However, there should be 14-bit information for 4 branch type A CQI, so it should be (a0, a1, a2, a3, a4, a5, a6, a7, a8, a9, a10, a11, a12, a13);
· On page 25 to 26: Both in the Figure 20C.2 and the equation for concatenation operation, the concatenated bits is written as [image: image2.wmf](
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. However, there should be 9-bit information for 4 branch type B CQI, so it should be (a0, a1, a2, a3, a4, a5, a6, a7, a8).
In section 4.7.3E1.2.6:

· On page 26, the first paragraph: Could consider changing ‘the sequence of bits a0, a1, …, a14’ to ‘the sequence of bits a0, a1, …, a13’;
· On page 26, the third paragraph: Could consider changing ‘the sequence of bits a0, a1, …, a9’ to ‘the sequence of bits a0, a1, …, a8’.
In section 4.7.4.1:

The physical channel mapping for HS-DPCCH HARQ-ACK for 2/3/4 carrier cases when 4 branch MIMO is configured is different from that for legacy 2/3/4 carrier cases. Therefore, could considering following changes:

· The condition of ‘If Secondary_Cell_Enabled is 3 and Secondary_Cell_Active is 2 or 3 then the following two HARQ-ACK messages are encoded and concatenated into the same slot according to Figure 20D :’ should be modified to ‘If Secondary_Cell_Enabled is 3 and Secondary_Cell_Active is 2 or 3, and the UE is not configured with MIMO mode with four transmit antennas in any cell, then the following two HARQ-ACK messages are encoded and concatenated into the same slot according to Figure 20D :’;
· The condition of ‘If Secondary_Cell_Enabled is 2 with MIMO configured in at least one of the cells and Secondary_Cell_Active is 2 then the following two HARQ-ACK messages, are encoded and concatenated into the same slot according to Figure 20D:’ should be modified to ‘If Secondary_Cell_Enabled is 2 with MIMO configured in at least one of the cells and Secondary_Cell_Active is 2, and the UE is not configured with MIMO mode with four transmit antennas in any cell, then the following two HARQ-ACK messages, are encoded and concatenated into the same slot according to Figure 20D:’; 
· The condition of ‘If Secondary_Cell_Enabled is more than 1 and Secondary_Cell_Active is 0 or 1 then the transmission of the HARQ-ACK message is repeated according to Figure 20E.’ should be modified to ‘If Secondary_Cell_Enabled is more than 1 and Secondary_Cell_Active is 0 or 1, and the UE is not configured with MIMO mode with four transmit antennas in any cell, then the transmission of the HARQ-ACK message is repeated according to Figure 20E.’.
4. Comments to draft CR related to 25.213[4]
In section 4.3.1.2.2A:

· The second bullet in the branch of condition ‘If Secondary_Cell_Enabled is 2’: The ‘table 1D.1’ in the last line should be ‘table 1D.3’;
· The second bullet in the branch of condition ‘If Secondary_Cell_Enabled is 3’: The ‘table 1D.1’ in the last line should be ‘table 1D.3’.
5. Comments to draft CR related to 25.214[5]
In section 3.2:
· On page 5, line 6, in the definition of HS-DPCCH2: Could consider correcting the typo ‘then’ to ‘than’ in the sentence of ‘…… and is greater then 1 when the UE is configured in MIMO mode with four transmit antennas’.
In section 6A.1.1:
· On page 15, the penultimate paragraph: Could consider doing the change of ‘For the case where Secondary_Cell_Active is less than 4 when the UE is not configured in MIMO mode with four transmit antennas in any cell and or is less than 2 when the UE is configured in MIMO mode with four transmit antennas in at least one cell…’;
· On page 15, the last paragraph: Could consider doing the following change of ‘For the case where Secondary_Cell_Active is greater than 3 when the UE is not configured in MIMO mode with four transmit antennas in any cell and or is greater than 1 when the UE is configured in MIMO mode with four transmit antennas in at least one cell…’;
· In 4 branch MIMO, The DTX CW is allowed to be transmitted with a retransmitted codeword when two CWs are being sent and one had been received correctly. A special un-used TB size derived from HS-SCCH channel is used to indicate this DTX codeword. Therefore, should consider involving the DTX codeword indication description in section 6A.1.1. Maybe we can consider adding some description under the condition branch of ‘Else, the transport block size information shall be derived from the signalled TFRI value as defined in [9]’.
In section 6A.1.3.1:

· In this section, could consider adding some description for the DTX CW transmission with a retransmitted codeword when two CWs are being sent and one had been received correctly.
In section 6A.2.2A:
· On page 26, the third last paragraph in section 6A.2.2A: Could consider doing the following change of ‘When the Node B schedules the UE with more than one transport block, if the Node B does not transmit each transport block with equal power per used HS-PDSCH code or use different power per code than indicated by the measurement power offset [image: image3.wmf]G

 or [image: image4.wmf]1
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, it should not assume that the reported transport block sizes can be received with the specified block error probabilities…’.
In section 12:
· The operation for Inter-Layer Interleaving approved in RAN1#70 agreements should be captured in the specifications. We suggest including the following table in the section 12, and also suggest considering the text proposal we sent in the email reflector [6].
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In section 12.1:
· On page30, the first paragraph describes the usage and pattern/power setting for the pilots. However, only the P-CPICH and S-CPICHs are described. The D-CPICH should also be mentioned here. Therefore, we suggest considering changes of ‘The UE uses the CPICH to separately estimate the channels seen from each antenna. One of the antennas will transmit the Antenna 1 modulation pattern of the P-CPICH as defined in subclause 5.3.3.1 of [1]. The other antennas will transmit the Antenna 1 modulation pattern of a S-CPICH. If D-CPICHs are activated, the antenna 3 and antenna 4 will transmit the Antenna 1 modulation pattern of a D-CPICH within TTIs in which the HS-PDSCH is scheduled for a UE configured for MIMO mode with 4 transmit antennas. When scheduled within a HS-PDSCH TTI, in addition to P-CPICH and S-CPICHs, the UE uses the D-CPICHs as additional phase references on antenna 3 and antenna 4 to estimate the channels for the HS-PDSCH demodulation. The Pilot configuration in support of MIMO operation of HS-DSCH in the cell is signalled by higher layers.’;
· On page30, The second paragraph, in line 4, the ‘subclause 6A.1.2.2’ should be ‘subclause 6A.1.2.3’, which leads to the change of ‘…The PCI is signalled to the Node B together with channel quality indication (CQI) and number of transport block preferred (NTB) as a composite NTBP/ PCI/CQI report according to the procedure defined in subclause 6A.1.2.23….’.

6.  Conclusions
Some comments are provided in this contribution to the draft CRs[2-5] for introducing four branch MIMO transmission for HSDPA. We suggest taking these comments into consideration in the revised CRs.
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