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Discussion 
1 Introduction

Discussion on R2-131216 @ RAN2#81bis leaded to the following observation and conclusion.
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=>
With the current specification, HARQ_FEEDBACK is set to NACK for adaptive retransmission for Case 1. For non-adaptive retransmission, HARQ_FEEDBACK is set to received PHICH.

=>
With the current specification, HARQ_FEEDBACK is set to NACK for adaptive retransmission for Case 2. For non-adaptive retransmission, HARQ_FEEDBACK is stored value.

=>
With the current specification, HARQ_FEEDBACK is set to NACK for Case 3.

=>
Current spec is clear, and no enhancement is accepted for Rel-10 and Rel-11.


This contribution closely looks at those cases to reconfirm if the current specification is really clear.
2 Discussion
Case 1: PUSCH not performed & PHICH can be received

It may occur when the measurement gap/glitch covers PUSCH but not PHICH. The relevant specification is;
<Table 1>

	When the HARQ feedback is received for this TB, the HARQ process shall:
-
set HARQ_FEEDBACK to the received value.

…
NOTE:
When no UL-SCH transmission can be made due to the occurrence of a measurement gap, no HARQ feedback can be received and a non-adaptive retransmission follows.


If the PHICH is received, UE should set HARQ_FEEDBACK to the received value. However NOTE suggests that UE does not receive HARQ_FEEDBACK if UL-SCH transmission was skipped due to the measurement gap. Non-adaptive retransmission follows according to the note. It is logical because UL-SCH transmission that should have been made was not made. Probably the intention is to specify UE behaviour when PDCCH for adaptive retransmission is not received. If adaptive retransmission is commanded, adaptive retransmission shall follow.

Observation 1: if UL-SCH transmission was not made due to the measurement gap, no HARQ feedback is received even if UE can receive HARQ feedback. Non-adaptive retransmission follows afterwards.
This behaviour is only for the measurement gap. Nothing is specified for the case of glitch or other gaps. Then the question is what would be the current UE behaviour if it is due to glitch. There is relevant specification in the section 8.3 of 36.213.

<Table 2>

	For FDD, and for TDD with a UE configured with one serving cell, and for TDD with a UE configured with more than one serving cell and with TDD UL/DL configuration of all configured serving cells the same, for downlink subframe i, if a transport block was transmitted in the associated PUSCH subframe then:

· if ACK is decoded on the PHICH corresponding to that transport block in subframe i, or if that transport block is disabled by PDCCH/EPDCCH received in downlink subframe i, ACK for that transport block shall be delivered to the higher layers; else NACK for that transport block shall be delivered to the higher layers. 


Green highlighted text suggests that if PUSCH transmission was not taken place, HARQ feedback is not delivered from PHY to MAC. Then HARQ_FEEDBACK will stay same as before.
Observation 2: if UL-SCH transmission was not made due to glitch (or other gaps), no HARQ feedback is delivered to MAC. HARQ_FEEDBACK does not change.
In the current MAC specification, HARQ_FEEDBACK is set to NACK whenever before PUSCH transmission is generated.
<Table 3>

	If the HARQ entity requests a new transmission, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
store the uplink grant received from the HARQ entity;

-
set HARQ_FEEDBACK to NACK;
-
generate a transmission as described below.

 …
If the HARQ entity requests a retransmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

-
if the HARQ entity requests an adaptive retransmission:

-
store the uplink grant received from the HARQ entity;

-
set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;

-
set HARQ_FEEDBACK to NACK;
-
generate a transmission as described below.

-
else if the HARQ entity requests a non-adaptive retransmission:

-
if HARQ_FEEDBACK = NACK:

-
generate a transmission as described below.


It means that in case 1 where PUSCH transmission is generated but skipped due to glitch, HARQ_FEEDBACK was set to NACK at the time when PUSCH is generated and stay same before the next transmission occasion.
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In the light of above discussion, the observation made during Chicago meeting might be updated as below.

=>
With the current specification, HARQ_FEEDBACK is not delivered to MAC and stay as NACK in CASE 1.

CASE 2: PUSCH not performed & PHICH cannot be received

It is same as CASE 1. PUSCH transmission was not performed (but HARQ entity still requests transmission), HARQ feedback is not delivered to MAC and HARQ_FEEDBACK stays NACK. 
The observation made during Chicago meeting might be updated as below.

=>
With the current specification, HARQ_FEEDBACK is not delivered to MAC and stay as NACK in CASE 2.

CASE 3: PUSCH performed & PHICH cannot be received

If it is due to the measurement gap, HARQ_FEEDBACK is set to ACK due to the following text.
	To generate a transmission, the HARQ process shall:

-
if the MAC PDU was obtained from the Msg3 buffer; or

-
if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI:

-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:

-
set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.


If it is due to the glitch, HARQ_FEEDBACK would stay same as NACK. Hence non-adaptive retransmission would follow. 
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The observation might be updated as below.
=>
With the current specification, HARQ_FEEDBACK stay same as NACK for CASE 3.

Enhancements for Release 12
Table below shows the UE behaviour for measurement gap and glitch
	
	Measurement Gap 
	Other reasons (e.g. glitch, autonomous denial…)

	CASE 1
	PHICH is not received. Non-adaptive retransmission follows
	HARQ feedback not delivered to the MAC. Non-adaptive retransmission follows (if adaptive retransmission is not instructed)

	CASE 2
	PHICH is not received. Non-adaptive retransmission follows
	HARQ feedback not delivered to the MAC. Non-adaptive retransmission follows

	CASE 3
	HARQ_FEEDBACK set to ACK
	HARQ_FEEDBACK stays as NACK. Non-adaptive retransmission follows


As seen in the table, no enhancement is needed for CASE 1 and CASE 2. In CASE 3, unnecessary retransmission may follow. ENB may not notice that UE does not receive HARQ feedback. If the transmission was successful and the resource is allocated to other UE, uplink interference to the UE would occur.

It would be preferable to fix it in release 12. Our preference is to solve the problem all together on all other procedures and for other gaps. It is further discussed in [1]. 

3 Conclusion
It is proposed to update the common understanding on Release 11 UE as below.
=>
Up to Rel-11, HARQ_FEEDBACK is not delivered to MAC and stay as NACK if there is measurement gap or glitch at the time of PUSCH transmission 

 =>
Up to Rel-11, HARQ_FEEDBACK stays as NACK if there is measurement gap or glitch at the time of PHICH reception 
It is proposed to capture it in the meeting minute. Regarding Release 12 enhancement, we propose to solve it with other gaps taken into account as well [1].
Reference
[1]

R2-133267
Discussion on general gap handling
Samsung
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