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1 Introduction
For the FDD mode of LTE the chicken and egg problem addressed in [2] has been solved by including a signalling value on the PBCH, which will indicate the number of PHICH groups reserved for UL traffic. This signalling value will potentially take 4 values and will lead to a predetermined knowledge of the number of PHICH groups, and thereby a well-defined mapping of the remaining resources for PCFICH and correspondingly to the CCEs reserved for the PDCCH. In this contribution we will address the problem that is seen during initial access and during handover for the different TDD configurations. 
2 The base problem of initial access

When a user needs to access a cell, the content of the PBCH as described in [36.300, section 7.4] will be decoded, and the UE will obtain the system information needed for further processing. This includes number of PHICH groups as well as PHICH duration, as indicated in [3], but as the TDD configuration is carried on the SU-1 message, a correct decoding of subframe #5 is needed before the UE has knowledge of the TDD configuration.

Assuming that the TDD mode is operated in a manner, such that the physical resources reserved for control is minimized, there will be various neeeds for availability of PHICH groups for different DL subframes. In one end of the time division we have the 1 DL:1 ST: 3 UL configuration, where we will need to (in the optimized case) to carry a single set of PHICH groups in the special time slot, while the DL subframe will carry two sets of PHICH groups. In the other end of time division, the 8 DL: 1 ST: 1 UL configuration, we will only need to have a single set of PHICH groups in one of the DL subframes (and this does not happen in sugbframe #5 for the optimized case). To summarize, we have listed the needed number of sets of PHICH groups for each TDD configuration in Table 1. For more details, please refer to [4]. 
Table 1. Illustration of needed amount of sets to carry the PHICH groups in subframe #5, assuming that the PHICH parameters are optimized to limit the amount of physical resources needed..
	TDD configuration mode
	UL/DL configuration
	Needed number of sets of PHICH groups in subframe #5

	0
	1 DL, 1 ST, 3 UL
	2

	1
	2 DL, 1 ST, 2 UL
	0 

	2
	3 DL, 1 ST, 1 UL
	0

	3
	6 DL, 1 ST, 3 UL 
	0

	4
	7 DL, 1 ST, 2 UL
	0

	5
	8 DL, 1 ST, 1 UL
	0

	6
	2 DL, 1 ST. 2 UL, 1 DL, 1 ST, 3 UL 
	1


This means that in case of optimized amount of PHICH resources in the downlink control channel, we will have a chicken & egg problem, as the TDD configuration (and thereby the number of PHICH sets in subframe #5) is not known before the correct decoding of the SU-1 message.

3 Potential solutions

Our initial analysis of this problem is that there are various ways of addressing this issue:
· Always allocate PHICH resources according to the worst case scenario, irrespective of the TDD configuration, which means that there will be excessive PHICH overhead – especially for DL heavy configurations.

· Create a rule that all subframe #5 will contain the worst case amount of PHICH resources, thereby having a consistent definition of the control channel structure when attempting to decode the SU-1.

· Do nothing specific to address the problem, and let the UE do additional decoding attempts for SU-1 assuming different TDD configurations (this will in worst case tripple the amount of decoding attempts for the SU-1.

The first two options are not attractive since it generates uneccessary overhead by overbooking PHICH in most of cases. We would consider the 3rd option i.e. simply let UE do one, two or three times blind decoding of the PHICH size in subframe #5 in conjunction with the PHICH duration/size information retrieved from P-BCH when it does the initial cell search, to avoid any special specifications for TDD. We understand that this kind of blind decoding (in average 2 try) is done only once at initial cell search given that UL/DL configuration is not to be changed during the cell active period, and this action is not required at handover.
4 Conclusions

Based on the discussions above, we propose that RAN WG1 adopts the following proposal for inclusion in the relavant documents:

· No change to current specifications including P-BCH w.r.t this chicken-and-egg problem
· The interpretation of PHICH duration/size bits in P-BCH is same for both FDD and TDD
· UE will do one, two or three blind decoding attempts of the PHICH size in subframe #5 during the initial cell search

· The overall PHICH configurations will be known to UE once UE read the PHICH duration/size bits from P-BCH and UL/DL configurations in SU-1.

Thereby solving the chicken & egg problem of the decoding of the SU-1 message in subframe #5.
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