3GPP TSG GERAN#51
GP-111249
Gothenburg, Sweden
Agenda Item 7.2.5.3.1
29 August – 2 September 2011
Source: Renesas Mobile Europe Ltd
Broadcast Aspects for Full MOCN
1. Introduction

This contribution is a follow-up to [1] to study how to broadcast Full MOCN information (specifically pertaining to PLMN IDs and access control). While [2] assumes that BCCH Extended is needed, this paper investigates whether or not it is possible to accommodate Full MOCN on BCCH Norm.  
2. SUmmary of the Proposal in [1] – BCCH Ext
2.1 Coding Option 1 – Separate PLMN IDs and ACs information
The proposal in [1] is based on:

· SI4 containing an indication of whether RAN sharing is active or not (1 bit)

· SI7 and SI8 signalling the identities of the sharing PLMNs
. Up to 4 additional PLMN IDs can be signalled in addition to the primary PLMN ID (signalled in the LAI IE in SI3 and/or SI5). In UTRAN/E-UTRAN, the total number of PLMN IDs is 6.

· SI16 and SI17 signalling the access classes for the sharing PLMNs (the SI17 Rest Octets IE is encoded as the SI16 Rest Octets IE)

The proposed IE for the signalling of the sharing PLMN information is:

< Shared PLMNs >::=


< Nb_Shared_PLMNs : bit (2) >


{ { 0 | 1 < MCC : bit (12) >}


< MNC : bit (12) > } ** 

Although the coding above is not entirely correct (e.g. ** and missing ;) it can nonetheless be inferred that in the worst case, i.e. when the MCC is signalled for each PLMN, it requires a maximum of (2+(25x4))=102 bits, which corresponds to ~13 octets. If, on the other hand, the MCC is not signalled for any of the PLMNs, the number of bits required is (2+(13x4))=54, corresponding to ~7 octets. 

The proposed IE for the signalling of the Access Classes is:

< Shared ACs > ::=

< Nb_Shared_PLMNs : bit (2) >


{ < Access_Control_Classes : bit (16) > } **

The coding above is not correct (in particular a choice bit is missing). With the choice bit, in the worst case, i.e. when each PLMN has different AC information, it requires up to (2+(17x4))=70 bits, which corresponds to ~9 octets. The Nb_Shared_PLMNs may not be required if already signalled elsewhere.
2.2 Available space in System information messages

In the system information messages proposed to be used for GERAN sharing in [2], the available space is the following:

· SI4 Rest Octets: 0 – 10 octets

· SI7 Rest Octets, SI8 Rest Octets: 20 octets

· SI16 Rest Octets, SI17 Rest Octets: 20 octets

SI 7 Rest Octets, SI 8 Rest Octets

The presence of <SI4 Rest Octets_S> is mandatory; however, given that both SoLSA and Iu mode are unlikely to ever be implemented in real networks, the parameters in this IE are unlikely to ever be needed. Assuming that none of the parameters are sent, 4 bits will be required (i.e. the 4 ‘choice’ bits).

On the other hand, the presence of the <SI4 Rest Octets_O> IE is optional and signalled by the “ACS” field in SI4, as stated in Table 10.5.2.35.1 of TS 44.018:

If "ACS" in the System information type 4 message is set to "1" then the SI 7 and SI 8 rest octets consists of "SI4 Rest Octets_O" and "SI4 Rest Octets_S", otherwise of only "SI4 Rest Octets_S".

The maximum size of the <SI4 Rest Octets_O> IE is given by: (1+(1+6+3+5))+(1+2)+(1+3+1)=24 bits. Added to the 4 bits of <SI4 Rest Octets_S>, the grandtotal is 28 bits.

Therefore in the worst case there are 160-28=132 bits left, which are sufficient to include the up to 102 bits of the < Shared PLMNs > IE in a single instance of the message (note that one additional bit will be required for the ‘choice’ bit to signal the presence of the IE).

SI 16 Rest Octets, SI 17 Rest Octets

Like above, given that SoLSA is unlikely to ever be implemented in real networks and that therefore SoLSA parameters are unlikely to ever be signalled, only 1 bit (the ‘choice’ bit) out of the 20 available octets will be used. Therefore the 20 octets are nearly all available for the signalling of additional information. The 66 bits needed for the ACs can easily fit into a single instance of these messages.

3. ALternative proposal – BCCH NORM and BCCH EXT
An issue with the above is the assumption that extended BCCH will be required. It should be investigated whether Full MOCN could be accommodated on normal BCCH – it may indeed be desirable to not always have to deploy extended BCCH while still allowing the use of Full MOCN. 
3.1 Coding Option 2 – PLMN IDs and ACs together
Separating the AC information from the PLMN information may not be justified since PLMN-specific ACs are needed when Full MOCN is used i.e. a mobile station must determine the access control in the cell before it is able to access the cell. All the information could then instead be defined within a single IE, ordered by MCC. Separating the AC information from the PLMN information would be justified if it allowed a faster acquisition of both information.
< Sharing PLMNs > ::=

< N_Sharing_PLMNs : bit (2) >

{ { 0 | 1 < MCC : bit (12) > }

< MNC : bit (12) >

{ 0 | 1 < Access_Control_Classes : bit (16) > }

} * (val (N_Sharing_PLMNs)+1) ;

Where for each choice bit, a “0” indicates the same MCC/AC (as appropriate) as the previously listed MCC/AC. If the list starts with a 0, it refers to the cell’s MCC/AC.

In the worst case (4 PLMNs with different MCCs and ACs), the number of bits needed would be 2+4*(13+12+17)=170 bits which would not fit within 20 octets. It is expected however that for the great majority of scenarios (less PLMNs and/or common MCC) the information would fit into a single message instance, while two instances would be required at most (thus requiring an index field and a count field, 1 bit each)
Note that EAB information should also be provided which would preferably be listed separately given the use of EAB is optional. PLMN-specific EAB information should be signalled as an extension of SI21, such as:
< EAB Sharing PLMNs > ::=

< N_Sharing_PLMNs : bit (2) >

{ 0 | 1 
< EAB_Authorization_Mask : bit (10) > 


< EAB_Subcategory : bit (2) >}

} * (val (N_Sharing_PLMNs)+1) ;

The N_Sharing_PLMNs might not be required a second time if already signalled elsewhere. 
In the worst case (4 PLMNs, different EAB info per PLMN) this would require an extra 52 bits (54 with N_Sharing_PLMNs). It should also be noted that there is no specific time constraints for the acquisition of EAB information i.e. it is not time critical unlike the normal ACs.
3.2 Signalling on the Normal BCCH and Extended BCCH
The rationale taken is to allow deployment of Full MOCN without necessarily requiring the use of extended BCCH. Looking at the mapping of BCCH data (see Annex), there would be some possibility to achieve this in some situations.
SI21 was introduced at GERAN#50. In Rel-10, it is only used for signalling of EAB information, but it is not dedicated to the broadcast of EAB information:
< SI 21 Rest Octets > ::=

< SI 21_CHANGE_MARK : bit (2) >


< SI 21_INDEX : bit (3) >


< SI 21_COUNT : bit (3) >

{ 0 | 1 
< EAB Authorization Mask: bit (10) >  



< EAB Subcategory : bit (2) > } 


< spare padding > ;

The SI21 Rest Octets are 20 octet long and offer 139 bits of spare padding when EAB information is present. A potential issue with SI21 however is its relatively long periodicity that is not deemed be suitable for the acquisition of PLMN ID and AC information. Thus it is preferred that SI21 be extended to only accommodate for the extra EAB information that need to be sent when Full MOCN is used.
The remaining information (Sharing PLMNs IE as per coding option 2) could be defined in a new SI2quinquies message, sent on BCCH Norm when TC=5, if SI2bis is not sent, otherwise on BCCH Ext. SI2bis (and SI2ter) provides Extended BCCH information for neighbouring cells, thus if extended BCCH is not used in those cells, TC=5 on BCCH Norm in the serving cell could be used.
4. Conclusions
This contribution proposes signalling means to accommodate the Full MOCN information without necessarily requiring the deployment of BCCH Extended.

The Full MOCN information (PLMN IDs, ACs and EAB) should be broadcast as follows:

· A 1-bit Full MOCN indicator is broadcast in SI4 (or SI3/SI9) that triggers the acquisition of Full MOCN information (PLMN IDs, ACs and if applicable, EAB)

· A SI2 quinquies message (with up to 2 instances) be defined to accommodate the Full MOCN PLMN IDs and ACs in a single IE, transmitted on BCCH Norm TC=5 when SI2 bis is not sent, otherwise on BCCH Ext; and

· SI21 be extended to accommodate the extra EAB information for Full MOCN
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6. Annex – Mapping of BCCH Data (45.002, [3])

	Message
	Transmission Requirement
	Transmission Conditions
	BCCH Used

	SI 1
	Required

(when frequency hopping is used)
	Sent when TC = 0
	BCCH Norm

	SI 2
	Required
	Sent when TC = 1
	BCCH Norm

	SI 2bis
	Optional
	Sent when TC = 5
	BCCH Norm

	SI 2ter
	Optional
	· Sent when TC = 5 if SI 2bis is not sent.

· Sent at least every 4th instance of TC = 4 if SI 2bis is sent.
	BCCH Norm

	SI 2quater
	Optional

(used for UTRAN neighbours cells)
	· Sent when TC = 5 on BCCH Norm if SI 2bis and SI 2ter are not sent.

· Sent at least every 4th instance of TC = 4 on BCCH Norm if SI 2bis or SI 2ter is sent.

· Sent at least every 4th instance of TC = 5 on BCCH Ext.
	BCCH Norm
or
BCCH Ext.

	SI 3
	Required
	Sent when TC = 2 and TC = 6
	BCCH Norm

	SI 4
	Required
	Sent when TC = 3 and TC = 7
	BCCH Norm

	SI 5
	X
	NA - Sent on SACCH
	SACCH

	SI 5bis
	X
	NA - Sent on SACCH
	SACCH

	SI 5ter
	X
	NA - Sent on SACCH
	SACCH

	SI 6
	X
	NA - Sent on SACCH
	SACCH

	SI 7
	Required             (when extension of SI4 is needed)
	Sent when TC = 7
	BCCH Ext.

	SI 8
	Required             (when extension of SI4 is needed)
	Sent When TC = 3
	BCCH Ext.

	SI 9
	Optional

(when SI 3 indicates there is scheduling info in SI 9)
	· Sent when TC = 4 and when ((FN DIV 51) DIV 8) mod (n+1)) = 0  (i.e. sent every (n+1)th instance of TC = 4)
	BCCH Norm

	SI 13
	Required 

(when GPRS is supported)
	· Sent at least every 4th instance of TC = 4 on BCCH Norm.

· Sent when TC = 0 on BCCH Ext.
	BCCH Norm

or

BCCH Ext.

	SI 14
	X
	NA - Sent on SACCH
	SACCH

	SI 15
	Optional 
(if dynamic ARFCN mapping is used)
	· Sent at least every 4th instance of TC = 4 on BCCH Norm.

· Sent at least every 4th instance of TC = 1 on BCCH Ext.
	BCCH Norm

or

BCCH Ext.

	Type 16
	Not Required

(used if SoLSA service is supported)
	Sent when TC = 6
	BCCH Ext.

	Type 17
	Not Required

(used if SoLSA service is supported)
	Sent when TC = 2
	BCCH Ext.

	SI 18
	Not Required

(used if  EGPRS-136 service is supported)
	Not fixed
	Not fixed

	Type 19
	Not Required 

(used if COMPACT neighbours exist)
	Not Fixed
	Not Fixed

	SI 20
	Not Required

(used if  EGPRS-136 service is supported)
	Not fixed
	Not fixed

	SI21
	Optional (when EAB is used)
	Sent when TC = 4
	BCCH Norm or 
BCCH Ext.
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� It should also be considered whether using a bit in SI3 instead of SI4 would be appropriate following what is documented in [4] i.e. when the WHERE field is not present and SI21 indication is added in SI3 Rest Octets, 1 bit is available. This bit could indicate the use of Full MOCN in the cell to trigger the acquisition of the information above. If the WHERE field is present, that bit would be sent in SI9.


� � REF _Ref301951392 \r \h ��[2]� speaks of “shared PLMNs” – however “sharing PLMNs” is a better terminology given the PLMNs are not shared, but are instead sharing one or more cells.
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