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1 Introduction
At RAN2#72 meeting RAN2 agreed the HARQ model w.r.t. UL MIMO. The UL grants received in L1 are indicated to MAC as two separated UL grant which is related to two independent HARQ processes with same HARQ timing. And at RAN1#63 meeting it is also agreed when one TB is disabled which could be indicated within PDCCH signaling L1 should indicated ACK to MAC layer for that disabled TB.  We found the it might result in failure of corresponding HARQ process. This paper tries to clarify the reason and gives our solution.
2 Discussion 
In Rel10 there are two transmission modes after introducing UL MIMO (please refer to Annex). The transmission mode can only be reconfigured by RRC signaling. And in mode2 switching between single antenna format i.e. DCI format0 and multiple antenna format i.e. DCI format4 will not occur during retransmission i.e. change of DCI format will only occur for initial transmission as depicted in Figure 1. When DCI format4 is used, sometimes only one TB can be transmitted due to radio condition i.e. one TB is disabled.
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Figure 1
	When DCI format4 is in use, there are totally 7 combinations in terms of ACK/NACK response as following:
　Comb
	TB1
	TB2

	1
	NACK
	NACK

	2
	ACK
	NACK

	3
	NACK
	ACK

	4
	ACK
	ACK

	5
	PDCCH
	PDCCH

	6
	PDCCH
	Disabled+ACK

	7
	Disabled+ACK
	PDCCH


Table1

The rationale behind this is once eNB response PDCCH signaling for retransmission then either adaptive retransmission is applied for both TB or only one TB i.e. another TB is disabled. In case one TB is disabled then eNB will indicate ACK on PHICH otherwise is contradicts with RAN1 agreement that ACK is indicated for disabled TB to upper layer. 
Normally L1 only indicate the decoded information on PHICH to MAC layer i.e. no logic combination will be done in L1. In case of comb6 and comb7 if UE decode PDCCH and PHICH of the disabled TB correctly then everything is fine. However when ACK->NACK error occurs then MAC will receive both ACK and NACK for the disabled TB, then MAC don’t know how to deal with these simultaneous ACK/NACK according to current specification!
There are 3 alternatives to tackle this potential problem:
Alt1: for disabled TB, eNB stop sending ACK on PHICH

Alt2: L1 drop the NACK on PHICH

Alt3: follow Rel8,9 rule i.e. PDCCH signaling first by indicating one TB is disabled instead of ACK directly
Alt1 is not preferred since PDCCH can also be missed. In that case there is no response information for the disabled TB. 
Alt2 can resolve the problem from the start point. Since L1 has already assumed that it will response ACK for disabled TB, so to drop NACK from PHICH should not be difficult for L1. But it looks like L1 did something for MAC layer.
In case alt3 L1 will not indicate ACK for the disabled TB. Instead L1 indicate to MAC that one TB is disabled. And in MAC layer the HARQ process corresponding to the disabled TB will treat PDCCH signaling at first. Example of text proposal is attached. Corresponding CR is [3].
Proposal: RAN2 is asked to decide which alternative is the way forward.
3 Conclusion & Proposal
Proposal: RAN2 is asked to decide which alternative is the way forward.
4 Reference
[1] 36.213 a00
[2] 36.212 a00
[3] R2-110263 CR on Disabled TB issue ZTE
5 ANNEX
Table 8-3: PDCCH and PUSCH configured by C-RNTI [1] 
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PUSCH corresponding to PDCCH

	Mode 1
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see subclause 8.0.1)


	Mode 2
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see subclause 8.0.1)

	
	DCI format 4
	UE specific by C-RNTI
	Closed-loop spatial multiplexing  (see subclause 8.0.2)


Table 5.3.3.1.5-2: Transport block to codeword mapping[2] 
(one transport block enabled).

	transport block 1
	transport block 2
	codeword 0
(enabled)
	codeword 1
(disabled)

	enabled
	disabled
	transport block 1
	-

	disabled
	enabled
	transport block 2
	-


6 Text proposal

5.4.2.1
HARQ entity

There is one HARQ entity at the UE, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for HARQ the feedback on the successful or unsuccessful reception of previous transmissions.

The number of parallel HARQ processes is specified in [2], clause 8.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process.

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle.

For transmission of Msg3 during Random Access (see section 5.1.5) TTI bundling does not apply.

For each TTI, the HARQ entity shall:

-
identify the HARQ process associated with this TTI;

-
if an uplink grant has been indicated for this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else if the TB is disabled:

-    instruct the identified HARQ process that HARQ feedback is ACK
-    else:
-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been toggled compared to the value in the previous transmission UE shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.
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