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1. Introduction
At RAN1#50, it was agreed to have a one-bit header indicating whether "approach 1" or "approach 2" is used. Furthermore, for small system bandwidths (less than x RBs), it was agreed to have a pure bitmap with 1 RB resolution as the only assignment scheme. Between RAN1#50bis and RAN1#51, an e-mail discussion on signaling of RB allocations took place. The topics discussed included

· Signaling in narrow bandwidths (i.e., the value of x)
· Bitmap granularity for approach 1
· Method to use for approach 2
Below, a summary of the discussions is provided and a way forward is proposed based on the discussions. 

2. Narrow bandwidths

Using a bitmap with single-RB resolution for system bandwidths of x=10 RB or less was proposed. No major objections were raised, although it was commented that the value should be reconsidered once the full PDCCH design is in place.

Recommendation: Use a bitmap with 1 RB resolution for system bandwidths less than or equal to 10 RB-
3. Bitmap granularity for approach 1

For approach 1, (frequency-contiguous) RBs are grouped and a bitmap indicates which groups that are used. What granularity should be used for different system bandwidths?
Most companies agreed to the granularity (group size) in alt 1 in the table below. However, some companies had slightly different values and/or recommended to revisit this issue once the PDCCH design is finalized.

Recommendation: Adopt the values in alternative 1 in the table below as working assumption.

	Group size
	System bandwidth 
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	Alt 1
	Alt 2

	1
	≤10
	<25

	2
	11 – 26
	25 – 50

	3
	27 – 64
	51 – 75

	4
	65 – 110
	76 – 110


4. Method for approach 2

The purpose of “approach 2” was discussed and can be summarized by

· Support allocation of a smaller amount of RBs than possible in “approach 1”

· For system bandwidths of x or less, there is no need for approach 2

· Fill “holes” once resources has been allocated to other users

· To provide diversity for small allocations (according to the view of some companies)

It was also commented if we need approach 2 at all or if we can rely on the “compact assignment” format instead (which already is agreed to be included). Furthermore, it is preferable if the signaling method chosen does not need to have any information signaled on the PBCH to avoid the UE having to wait for the PBCH transmission after wake-up in DRX operation.

Several proposals were made

· Island: contiguous allocation of RBs in one or several. For each island, the location in frequency and the length of the island needs to be conveyed, e.g., through the same tree-based used in the uplink. 

· Bitmap-based, where a couple of bits carries information  which “subset” the bitmap relates to. Several variants of this exits, especially with respect to the definition of the subsets
· Contiguous subsets, i.e., n contiguous RBs form a subset. 

· Subsampling, where RBs are grouped into several groups by putting every k:th RB into the same subset. A bitmap is used to allocate resource in one such group
The three proposals are illustrated in Figure 1. 

From the discussions and the table below, a bitmap seems to have the largest support for “Approach 2”.
Recommendation: Agree on a bitmap for “approach 2” (details remain to be settled).

	Company
	“Approach 2” 

	Alcatel-Lucent
	Bitmap

	Ericsson
	Island

	Huawei
	Bitmap

	LG Electronics
	Bitmap

	Mitsubishi
	Bitmap (subsampling)

	Motorola
	Bitmap

	NEC
	Island

	Nokia
	Bitmap

	Panasonic
	Bitmap

	Philips
	Bitmap

	Philips
	Bitmap

	Qualcomm
	Island

	ZTE
	Island+bitmap
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Figure 1: Example illustration of the three main proposals for "approach 2"
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