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1 Introduction 

In RAN1#74bis, the few possible signaling options for TTI bundling enhancement were briefly discussed.
FFS until RAN1#75 on how to enable/disable enhanced TTI bundling for medium data rate and VoIP

· Alt 1: Re-use the Rel-11 parameter

· Alt 2: One new parameter covering both cases

· Alt 3: Separate parameters for each case

· One of the parameter may the Rel-11 parameter
In this contribution, we further discuss how the signaling should be defined.

2 Discussion
The first question that needs to be addressed is whether the TTI bundling enhancement needs to be done separately for medium data rate and VoIP. Although the discussion so far has been separate for medium data rate and VoIP, there is no reason that the enhancements cannot be common to both. Moreover, so far in the PHY specs, there is no differentiation between the packets from different QoS services, and it should be kept this way. This also provides the benefit that the scheduler does not need to have different choices for different flows in terms of physical layer delivery.
Proposal 1: TTI bundling enhancements introduced in Rel-12 should apply to both medium data rate and VoIP without distinction.
This means that there should be common parameter(s) that cover both cases. It is useful for the new UEs to support the Rel-8 TTI bundling pattern in addition to the enhanced pattern, because it would allow better coexistence of the two types of UEs when the enhanced pattern is not necessary. One straightforward option is the following:                                                                                     
· Option 1: define a new parameter that is used together with the existing parameter to enable/disable the TTI bundling enhancement
· Assume the new parameter is named as ttibundlingEnh, the meaning of different combinations would be as follows:

	Parameter
	TTI bundling scheme

	ttiBundling = false, ttiBundlingEnh = true/false
	TTI bundling is disabled.

	ttiBundling = true, ttiBundlingEnh = false
	Rel-8 TTI bundling is enabled.

	ttiBundling = true, ttiBundlingEnh = true
	Rel-12 TTI bundling is enabled (with new bundling pattern and without 3-PRB restriction)


However, there is no advantage of imposing the 3-PRB restriction for the new UEs. So another option is that the 3-PRB restriction is always removed for the new UEs whenever TTI bundling is enabled.
· Option 2: reuse the existing parameter to enable TTI bundling without 3-PRB restriction, and define a new parameter to choose between the Rel-8 and Rel-12 TTI bundling pattern.

	Parameter
	TTI bundling scheme

	ttiBundling = false, ttiBundlingEnh = true/false
	TTI bundling is disabled.

	ttiBundling = true, ttiBundlingEnh = false
	TTI bundling is enabled with Rel-8 TTI bundling pattern and without 3-PRB restriction.

	ttiBundling = true, ttiBundlingEnh = true
	Rel-12 TTI bundling is enabled with Rel-12 TTI bundling pattern and without 3-PRB restriction.


With this option, even when a Rel-12 UE communicates with a eNB of older releases, there would not be an issue because the eNB simply would not schedule any packet using more than 3 PRBs and the UE would not have any problem decoding the packet.

Among the two options, we prefer option 2 because there is not any benefit of restricting the new UEs to 3 PRBs.
Proposal 2: A new signaling parameter is introduced according to option 2.

3 Conclusions
For the signaling of TTI bundling enhancement, we have proposed:

Proposal 1: TTI bundling enhancements introduced in Rel-12 should apply to both medium data rate and VoIP.

Proposal 2: A new signaling parameter ttiBundlingEnh is introduced and interpreted according to the table below.

	Parameter
	TTI bundling scheme

	ttiBundling = false, ttiBundlingEnh = true/false
	TTI bundling is disabled.

	ttiBundling = true, ttiBundlingEnh = false
	TTI bundling is enabled with Rel-8 TTI bundling pattern and without 3-PRB restriction.

	ttiBundling = true, ttiBundlingEnh = true
	Rel-12 TTI bundling is enabled with Rel-12 TTI bundling pattern and without 3-PRB restriction.


A spreadsheet that summarizes the signaling impact using the format requested by RAN2 is attached for reference.





































































































































































