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Introduction
Following the GERAN #52 outcomes this paper intends to list the issues related to the Radio Interface handling and to provide proposals to solve them.
Both TS 44.018 and TS 45.002 CRs (‎[5] and ‎[6]) are based upon this proposal.
Discussion
The issues to be solved can be listed as follows (taken from ‎[1]):

· Indication by the Network of FULL-MOCN-GERAN support.

· Broadcast of PLMN IDs + PLMN-specific ACB.

· Broadcast of PLMN-specific EAB.

These issues are discussed in detail below.
Note that the “Proposal for NCC Permitted per PLMN” issue, already discussed in GERAN #52 (see ‎[7]) has not been taken into account in this proposal; it is the understanding of sourcing Companies that this topic needs to be further discussed in GERAN #53.
1.1 Indication by the Network of FULL-MOCN-GERAN support
It has been agreed during last GERAN #52 meeting that an “indication of FULL-MOCN-GERAN support” bit have to be broadcast by the Network (see ‎[1]). It has been proposed to manage it within the SI3 Rest Octets (see ‎[2]) but this proposal has not been agreed as it would mean to update the SI21 indicator (and therefore to impact Rel-10 as well).
We propose here to use instead one of the three spare bits of the Control Channel Description SI3 IE to convey this information; two spare bits would remain available for future use.

1.2 Broadcast of PLMN IDs + PLMN-specific ACB

The following has been agreed GERAN #52 meeting (see ‎[1]):

· Up to 4 additional PLMN IDs have to be broadcast (in addition to the legacy PLMN ID).

· It shall be possible to apply ACB to different PLMNs individually (SA1 requirement); a preference has been expressed to broadcast the additional ACB masks together with the additional PLMN IDs (i.e. in the same SI)

Following offline discussions the proposal is the following (updated from ‎[2]):
· SI 16/17 have to be used to broadcast the additional PLMN IDs and the corresponding PLMN-specific ACB masks. As per the above preference we cannot split PLMN IDs and PLMN-specific ACB masks anymore. SI16 has to be used first, then if needed SI17 to carry the remaining information.
· It is believed that it is unlikely to have the SoLSA feature ever activated on the field, which frees the room potentially allocated to it within SI messages. However, should both SoLSA and FULL-MOCN-GERAN been activated at the same time, network vendors should take into account both features to check if it fits with SI length constraints i.e. in this case operators may simply be limited to supporting fewer than 4 additional PLMN IDs + their 4 corresponding ACB masks.

· Broadcast of the additional PLMN IDs/ACB masks once every 8 51-multiframes (about once every 1.88s) is felt acceptable by supporting Companies. The legacy PLMN is broadcast 4 times (through SI3/4) but no requirement is available on how often this list of additional PLMN IDs/ACB masks needs to be transmitted within system information.
On the other hand, assuming SoLSA is not supported (see above) SI 16/17 Rest Octets maximum size is 20 octets. 1 bit is used, so the remaining room is 19 octets and 7 bits.

Given that one PLMN ID may take 3 octets (MCC+MNC, 12 bits each), PLMN-specific ACB mask takes 2 octets, the SI 16/17 cannot cope with 4 MCC/MNC pairs+ 4 ACB masks.
It is therefore proposed to add the following within SI 16 (updated from ‎[3]), the remaining part of the network sharing information being provided within SI17 if room is missing within SI16:

{ L | H < Network sharing > };

< Network sharing > ::=
   < Overflow_to_SI17 : bit (1) >   -- Relevant only for SI16
   < Nb_Sharing_PLMNs : bit (2) >
   {{ 0 | 1 < MCC : bit (12) > }

    < MNC : bit (12) >

    { 0 | 1 < ACB Mask : bit (16) > }} * (val(Nb_Sharing_PLMNs)+1);
Notes:

· Nb_Sharing_PLMNs is equal to 1, 2, 3 or 4 (coded 0 to 3).
· If Overflow_to_S17 is equal to 1 then the remaining part of Network sharing information is provided within SI17; else the whole Network sharing information is provided within SI16. In the case Overflow_to_S17 is equal to 1 then Nb_Sharing_PLMNs in SI16 (resp SI17) provides the number of PLMN information described in SI16 (resp SI17), the total number of PLMN information being the sum of both.
· MCC is optional: if missing it has to be assumed same MCC as for the previous PLMN (as for the legacy PLMN for the first PLMN of the list). ACB Mask is optional: if missing it has to be assumed same ACB Mask as for the previous PLMN (as for the legacy PLMN for the first PLMN of the list).

With such a CSN.1 description SI 16 can cope with e.g.:

· 4 MCC/MNC + 3ACB Mask: 1+2+1+4(1+12+12)+3(1+16)+1 = 19 octets + 4 bits
· 3 MCC/MNC + 1 MNC + 3 ACB Mask: 1+2+1+3(1+12+12)+(1+12)+3(1+16)+1 = 18 octets

As a consequence with such a proposal it is clear that most of the configurations can be managed using only SI16. Only “extreme configurations” (such as “4 MCC/MNC + 4 ACB Mask”) will mandate the additional use of SI17; assuming again that SoLSA feature is not activated.
Note: sourcing Companies propose to manage the “SI16 to SI17 overflow” on a per “PLMN information basis” (i.e. a complete MCC/MNC/ACB Mask information cannot be shared between SI16 and SI17):

· Pros: simpler handling for both network and MS. Simpler CSN.1 description..

· Cons: less efficiency. Compared to the management on a per field basis (i.e. a given MCC, MNC or ACB Mask fields cannot be shared between SI16 and SI17) up to 16% of the available SI16 room can be lost, which balanced with the “pros” is felt acceptable by sourcing Companies.
1.3 Broadcast of PLMN-specific EAB

According to the FULL-MOCN-GERAN WID (see ‎[4]) PLMN-specific EAB has to be managed. We propose to broadcast it using the SI21 (which already convey the legacy EAB) adding the following description, derived from ‎[3]:
{ L | H < Network sharing EAB > };

< Network sharing EAB > ::=

   < Nb_Sharing_PLMNs : bit (2) >

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

{ 0 | 1 < EAB Subcategory : bit (2) > } } } * (val(Nb_Sharing_PLMNs)+1);
Notes:
· Nb_Sharing_PLMNs: same as ‎2.2
· The full “EAB Authorization Mask + EAB Subcategory” is optional for a given PLMN.

· The EAB Authorization Mask is optional for a given PLMN; if missing it has to be assumed to be the same EAB Authorization Mask as for the previous PLMN (as for the legacy PLMN for the first PLMN of the list).

· The EAB Subcategory is optional for a given PLMN; if missing it has to be assumed to be the same EAB Subcategory as for the previous PLMN (as for the legacy PLMN for the first PLMN of the list). 
· The ordering of the PLMN specific EAB information (Authorization Mask + EAB Subcategory) shall reflect the ordering of PLMN IDs included within SI 16/17.

Given that

· The SI21 Rest Octets maximum size is 20 octets, with maximum already occupied size = 2+3+3+(1+10+2) = 2 octets + 5 bits

· Maximum size of additional PLMN specific EAB information is: 1+2+4(1+1+10+1+2) = 7 octets + 7 bits

All PLMN-specific EAB combinations can be supported, with 20-10 = 10 octets left free (at least) within the SI21 Rest Octets.

Conclusion
Assuming that the above proposal is agreed, it is proposed to proceed as follows: to review the corresponding CRs and liaise with other Groups about our progress.
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