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1. Introduction

In this discussion paper, we present an attempt to harmonize the encoding of the Cell id, CSG id and TAI for SIB1 presented in [1] and [2] according to the requirements in [3].
2. Discussion
The requirement of SA1 is to support 125 million CSG ids, i.e., 27 bits. There is also agreement from RAN3 to support 28 bit Cell id. The proposals in [1] and [2] propose to embed the CSG id in the Cell id. However this is not possible without increasing the size of the Cell id, or allowing only a small number of CSG cells allocated to a CSG id.

The requirements Section 2 of [2] provide a framework for developing multiple classes of CSG cells to support different deployments, namely home, SOHO and enterprise deployments. We propose to simplify the proposal in [2] and reduce the number of bits sent in SIB1 based on the ideas in [1].
It is not clear that separate home and SOHO CSG classes are required since the SOHO CSG class has sufficient number of CSG ids to meet the requirements of SA1 of 125 million. Similarly, two separate classes of enterprise CSGs may also not be needed.
3. Proposal 1 Embedding CSG id in Cell id
We therefore propose the following alternative to [1] as shown in Figure 1. The information elements in each of the classes are labelled IE A through IE F.
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Figure 1
We now summarize the how the identifiers are formed based on the various classes. 
	Class
	CSG id

(Size)
	Cell id

(Size)
	Broadcast in SIB1

(Size)

	Non CSG
	N/A
	00 + IE A

(32)
	IE A**

(30)

	CSG SOHO
	IE B + IE C*

(27)
	01 + CSG id + IE D

(32)
	01 + IE B + IE C + IE D

(32)

	CSG Enterprise
	‘000000000’ + IE E*
(27)
	10 + IE E + IE F

(32)
	10 + IE E + IE F

(32)


* Note that in order to make the CSG id one size, IE B cannot be all zeros, and 9 zeros are prepended to IE E for the CSG enterprise class to form the CSG id.
** Note that 00 does not need to be included in SIB1 since non CSG can be determined from other indicators in SIB1

The proposal improves on [2] in that 

· The number of bits sent for CSG cells for CSG id and Cell id in SIB1 is reduced to 32 as opposed to 40 to support the identifiers for the different classes. (Note that sending CSG id and Cell id separately requires 55 bits)
· The same size CSG id is used for all CSG cells.
· The same size cell ID is used for non CSG and CSG cells.
4. Proposal 2 Embedding TAC in Cell id
The previous agreement in CT1 was to have a separate TAC and Cell id signalled separately in SIB1. The reason for this was to enable deployment flexibility. For instance if the TAC changes, embedding the TAC in the Cell id requires the Cell id to change as well. 

The contribution [2] proposes to embed the TAC in the Cell id as well as the CSG id, assuming the savings in bits for SIB1 is worth the improvement in deployment flexibility. The contribution [2] also proposes using different TAC sizes for different classes of CSG cells.
An alternative to this is to embed the TAC as a prefix of the Cell id, where the TAC prefix length is specified for each TAI in the TAI list. 
This has the following advantages
· Do not have to send a TAC in SIB1

· An operator has the ultimate deployment flexibility since the TAC can be any size

· Enables the MME to page based on a fix sized TAC for the macro eNBs as before by always specifying a fixed  TAC prefix length
· Enables the MME to page HeNBs based on the CSG id, by specifying the prefix length to be the length of the CSG id.
· Enables the MME to page all HeNBs and eNBs based on a fix sized TAC, i.e., the TAI is the same for the macro and HeNB while allowing the HeNBs to have a different TAC space from the eNBs

· Enables the MME to page based on Cell id.
Note that this is a further improvement on the proposal in [4], to allow paging based on the Cell id as well as the TAI, since this enables both plus the further flexibility to page based on the CSG id allowing an operator to select among all these options with the same mechanism based on the deployment options and paging requirements.
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