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1 Introduction

In this paper, we discuss 2 issues on TTI bundling.

2 Issues and Proposals
Issue 1. UL HARQ buffers handling at TTI bundle configuration/de-configuration

According to the RAN1 LS on TTI Bundling [1], the usage of bundling is switched on/off per UE with higher layer signalling and bundling would apply to all uplink transmissions using PUSCH after switch on. 

After TTI bundling is configured, it is not clear what happens to the TBs already stored in the UL HARQ buffers. There seems to be 2 possibilities: 1) continue retransmissions for these TBs in the UL HARQ buffers, 2) flush the UL HARQ buffers.

To continue retransmissions, we think at least 2 cases need to be addressed. The first case is about the TBs in the processes between higher layer signalling for TTI bundle configuration and the first PDCCH to trigger the first TTI bundle as shown in Figure 1. Obviously non-adaptive retransmissions should be applied for these TBs. But the RAN1 LS said bundling would apply to all uplink transmissions using PUSCH after switch on. We think it is an issue to perform non-adaptive retransmissions in bundle way for these TBs because the original resources for them were allocated for non-bundle transmissions. To avoid this issue, at least the definition of TTI bundle switch on should be changed to the time when the first TTI bundle is triggered instead of the time when TTI bundle is configured by the higher layer.
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Figure 1. TTI bundle configuration

The second case occurs following the first TTI bundle. Assume process n is used for the first TTI bundle and no PDCCH is received for the next process (i.e. process n+1). So non-adaptive retransmissions will be initiated. To continue retransmissions for process n+1, eNB needs to know where the process n+1 is before TTI bundle configuration so that it can combine the received TB with the buffered TB. In our understanding, for non-TTI bundle operation eNB does not need to know the exact process ID due to synchronous uplink HARQ operation. Therefore, a way to associate the process ID before and after TTI bundle configuration is needed if we want to continue retransmissions for these TBs.

Besides, since the UL grants for these TBs were allocated before TTI bundling configuration for transmission on one TTI, non-adaptive retransmissions in bundle way on 4 TTIs for these TBs may cause interferences to other UEs’ transmissions. 
To avoid extra process association before and after TTI bundle configuration as well as interferences to other UEs’ transmissions, we suggest to choose option 2 i.e. flush all uplink HARQ buffers when TTI bundling is configured. Similar situation may also occur when TTI bundling is de-configured.
So we have the following proposal:

Proposal 1. UE shall flush all uplink HARQ buffers when TTI bundling is configured or de-configured.
Issue 2. TTI bundle retransmissions

According to section 5.4.2.2 [2] quoted below, after TTI bundling is configured, the UE shall always generate a non-adaptive retransmission for transmission opportunities within a bundle (i.e. CURRENT_TX_NB modulo TTI_BUNDLE_SIZE != 0). But we think this is true only for the initial bundle transmission (i.e. CURRENT_TX_NB is less than TTI_BUNDLE_SIZE). For the following bundle retransmissions, non-adaptive retransmissions should not be generated if the last received feedback for this HARQ process is not a HARQ NACK. So, the condition of the last received feedback should be examined for all transmissions with CURRENT_TX_NB greater than or equal to TTI_BUNDLE_SIZE.
	5.4.2.2
HARQ process

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

-
if TTI bundling is not configured and the last received feedback for this HARQ process is a HARQ NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB modulo TTI_BUNDLE_SIZE = 0 and the last received feedback for this HARQ process is a HARQ NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB modulo TTI_BUNDLE_SIZE != 0:
-
generate a transmission as described below.


Proposal 2. Text proposal to correct the above error is shown below:

	5.4.2.2
HARQ process

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

-
if TTI bundling is not configured and the last received feedback for this HARQ process is a HARQ NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB is greater than or equal to TTI_BUNDLE_SIZE and the last received feedback for this HARQ process is a HARQ NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB is less than TTI_BUNDLE_SIZE:

-
generate a transmission as described below.


3 Conclusion
In this paper we discuss 2 issues on TTI bundling. The following proposals are raised:

Proposal 1. UE shall flush all uplink HARQ buffers when TTI bundling is configured or de-configured.
Proposal 2. Text proposal as described in section 2.
We kindly ask the group to discuss them and make decisions.

A CR (based on 36.321 v8.3.0) for these 2 proposals is also attached in the zip file.
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No PDCCH received for the next process.








The first PDCCH after TTI bundle configuration.
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Higher layer signalling for TTI bundle configuration.
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