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1. Introduction
Between RAN1#52bis and RAN1#53, an e-mail discussion on downlink control signaling took place. The topics discussed are summarized below. 

2. Need for format 1B for closed-loop single-rank transmission? 

From kick-off e-mail: 

To be able to use codebook-based beamforming for increased coverage, it has been proposed to define format 1B, which has the same contents as format 1A with the addition of 4 bits for explicit signaling of the precoding matrix. Is there a common view that format 1B should be included in LTE Rel8?
All companies stating a view were fine with including an additional format 1B; most companies preferred to base it on format 1A but there were also views on basing it on format 1 or format 2. Exact contents of format 1B needs to be agreed upon.

Proposal: Introduce format 1B, based on format 1A with the addition of [2-4] bits for signaling the precoding matrix and 1 bit codeword indicator.
	Company
	View

	Texas Instruments
	Introduce format 1B.

	Samsung
	Introduce format 1B, based on 1A.

	ZTE
	Introduce format 1B, based on 1A.

	InterDigital
	Introduce format 1B, based on format 2.

	Panasonic
	Introduce format 1B, based on 1A with 4 bits precoding signaling and 1 bit codeword indicator

	Motorola
	Introduce format 1B, based on format 1.

	Nokia
	Introduce format 1B, based on 1A.

	Ericsson
	Introduce format 1B, based on 1A.


3. Signaling of precoding information/confirmation and number of layers?

From kick-off e-mail: 
The details on how to signal the number of layers, the precoding matrix and the precoding confirmation need to be settled. Obviously, signaling of the precoding matrix and precoding confirmation are closely related; if the eNodeB chooses to use the precoder recommended by the UE there is no need to signal the precoding matrix in the downlink. This suggests that a joint encoding of precoding matrix and precoding confirmation can save bits. The HARQ swap flag and the number of layers may also be candidates to include in the joint coding. What are the views on these issues? Some food for thought can be found in R1-081682.
Most companies seem to basically be ok with the scheme outlined in 1682, although the proposal needs to be aligned with the recent agreements on transport-block size signaling. Also, the single-codeword case needs to be aligned with 36.211. There was also one comment that signaling of precoding matrix on PDCCH is not necessary and RRC can be used instead as the eNodeB most of the time follows the UE. There was also a proposal to use the new-data indicator and one of the reserved MCS fields to enable retransmitting a single code word using two spatial channels.
Proposal: Signaling of precoding matrix and rank override is done following the basic principles in 1682; additional discussions necessary to align with recent agreements in other areas.

4. Support for MU-MIMO
From kick-off e-mail: 
Is there a need for an additional DCI format which is semi-statically configured (similarly to the switch between format 1 and 2)? if so, what should the contents of the bits represent?
The decision on MU-MIMO control signaling depends on not-yet-taken decisions on the MU-MIMO structure, i.e., whether the interference vector is explicitly signaled to the UE or not. Most companies preferred not to signal the interference vector; DCI format 1B is sufficient for MU-MIMO support in Rel-8. Enhancements for MU-MIMO can be considered for later releases. One company suggested to signal the power level of the different MU-MIMO users by reinterpreting some of the bits in DCI format 2 (i.e. same payload size, different meaning).
Proposal: Do not signal the interference vector and reuse (existing) formats (format 1B) for MU-MIMO.
5. UL antenna selection

Antenna selection is a UE capability; for UEs supporting this feature a mechanism for selecting the transmit antenna is needed. It has been agreed that the DCI payload size for single-antenna UEs should not be increased to accommodate a bit for antenna selection. Furthermore, assuming the same bandwidth in uplink and downlink, there is one bit padding in the DCI format 0 to maintain the same size as format 1A.
Mitsubishi proposed to use this bit not for padding but for antenna selection.
Nokia proposed to use this bit for indicating that the UE shall reserve resources for ACK/NAK on PUSCH.

No discussion took place on how these proposals can be adopted to the case with dissimilar uplink and downlink bandwidths when there might not be a padding bit available.

Proposal: No agreement on whether to use the padding bit and, if so, for what purpose.
6. Format 1C
Format 1C has been agreed to be included in LTE. Format 1C has restricted possibilities for RB signaling (5 bits) but it is not yet decided on how to use these bits.

Very few discussions on this issue took place. Reusing the DVRB structure was one proposal, although not details were given. There was also a suggestion to reuse the CQI subband report format, but that was deemed to require too many bits.

Proposal: Further discussions needed.
7. Number of blind decodings

The introduction of format 1C may affect the number of blind decodings the UE need to perform. Format 1C is present in the common search spaces only and therefore at most costs 6 decoding attempts (2 at level 8, 4 at level 4).

It was commented that random-access response and paging occurs when the UE is not receiving data, hence for those two purposes there is no problem with the increase in blind decodings and the UE can monitor all 6 positions for format 1C. For BCCH scheduling, one could restrict format 1C to be allowed only in the first position in each of the two common search spaces (level 4 and level 8), hence the increase in blind decodings would be 2 and the total number of blind decodings in a UE would be 40.
Proposal: The additional complexity from format 1C seems small. Discuss whether the restrictions above should be included in the specifications.
8. PHICH with extended CP and 1 or 2 antenna ports

The current description of extended cyclic prefix with 1 or 2 antenna ports is not well defined as pointed out by NEC:
There is undesired/problem for PHICH mapping with extended cyclic prefix with 1 and 2 antennas cases. PHICH mapping to resource elements is defined in terms of symbol quadruplets for all antenna ports and cyclic prefix as in section 6.9.3. In case of  extended cyclic prefix (SF=2) with a single antenna port, P=1 and two antenna ports, the output sequence length after layer mapping and precoding (section 6.9.2) is six symbols which do not fit into multiple of quadruplets defined in section 6.9.3
Three possibilities:

a) Apply repetition after spreading in section 6.9.1 to fit into multiple of quadruplets in case of extended cyclic prefix (SF=2) with a single antenna port, P=1 and two antenna ports, P=2.

b) Insert pair of null symbols after every two PHICH symbols to make 12 symbols in total which fit into three quadruplets. The null symbols can be re-used for PDCCH after PHICH mapping.

c) Multiplexing of two different PHICH groups as described in R1-081482, i.e. one PHICH group use the first two symbols in a quadruplet and another PHICH group use the last two symbols of the same quadruplet.

All companies stating a view preferred option c above. Samsung also circulated a draft CR correcting 36.211 along these lines.
Proposal: Update 36.211 along option c above.
9. Clarification of PDCCH mapping

The PDCCH-to-RE mapping in 36.211 is described by refereeing to the convolutional code interleaver in 36.212. However, 36.212 assumes bits, while the mapping operates on symbol quadruplets. This should be clarified in 36.211 to avoid misunderstandings, e.g. by adding something along the lines of the red text to 36.211

The block of quadruplets
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, shall be permuted according to Section 5.1.4.2.1 of [3] with the following exceptions

· the input and output is defined by resource quadruplets instead of bits

· any <NULL> symbols in the output should be removed
· …
However, due to lack of time no CR was circulated on the reflector; more discussions on the exact wording seem necessary.
The power setting of unused CCEs was also discussed. The power setting can be left for the eNodeB implementation.

Proposal: Draft a CR clarifying the PDCCH-to-RE mapping

10. Coverage in narrow-band systems

The issue of coverage in narrow bandwidths was raised. For example, in a 6 RB system, there are only 4 CCEs available in total; if uplink and downlink are to be scheduled simultaneously the eNodeB can at most use 2 CCEs for each of UL and DL scheduling which may be challenging at the cell edge.
Limited discussions took place. Hard-coding PCFICH to 3 OFDM symbols for narrow BWs could be one alternative, resulting in one additional CCE being available. Extending the maximum control region to 4 OFDM symbols in those cases is another possibility.

Proposal: Additional discussions necessary.
11. Coding of UL ACK/NAK on PUSCH

One company proposed to use a (3,2) simplex code when transmitting 2 bits of ACK/NAK on PUSCH. The same code can be reused for the 2-bit rank indication.
Simulation results showing the benefits were requested by another company as the situation is different from the PCFICH.

Proposal: Retain the same principle as on PUCCH (independent coding of the two bits) unless sufficient performance gains of other methods are shown.
12. PHICH IQ leakage

One company proposed to mitigate IQ imbalance on PHICH by using different PHICH indices instead of repetition for the cases where multiple RBs are allocated to the UE in the uplink.
No discussion took place whether there is an IQ imbalance problem and, if so, if the proposed method is agreeable.
Proposal: Discuss if there is a problem and, if so, how to solve it.

13. Initialization of PUCCH cyclic shift

In 36.211, section 5.4, the cyclic shift for the PUCCH needs to be initialized. According to the agreement in R1-08133, 
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 although the details were left FFS. Two companies suggested agreeing upon 
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 while a third company raised some concerns on the case of an all-zero physical-layer cell identity.

Proposal: Agree on 
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 for section 5.4 in 36.211.
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