Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2#57
R2-070551
February 12th – 16th 2007, Saint Louis, USA
Agenda item: 
11.3
Source: 
T-Mobile

Title: 
Operator guidelines on network sharing aspects in the light of BCH 
capacity discussions
Document for:
Discussion and Decision

1
Introduction

Network sharing for E-UTRAN should be supported in order to allow the broadcast of more than one PLMN identity on the BCH. For UMTS network sharing was mainly introduced for Rel-6 where both the indication of more than one PLMN identity on the BCH and the indication of the choosen PLMN identy in the INITIAL DIRECT TRANSFER message where introduced [1].  
This contribution tries to give some guidance on network sharing aspects which effect RAN2 for the realization in E-UTRAN. As the number of bits available on the P-BCH is very restricted (see also information from RAN1 in [3]) it seems benefitial to identifiy information which might not be needed for broadcast in a LTE system. Table C.2.1 in annex C.2 of the E-UTRAN stage2 [2] indicates the broadcast of 6 PLMN ids requires around 120 bits in the worst case (full MCC/MNC for each PLMN), which is roughly 1/3 of the estimated capacity requirements for the S-BCH of roughly 300 bits. For the design of the LTE BCH the worst case must be supported which is the indication of 6 PLMNs with 6 different MCCs: 6 * 24 bits = 144 bits.
2 Background of UTRAN standardization for Rel-6 network sharing
In R’99 network sharing is possible based on the concept of national roaming. In this case the sharing operators allow to use subscribers of the partner network to use the own mobile network or at least parts of this. The broadcast is limited to one and only one PLMN identity of the UTRAN. Rel-6 introduced the concept of multiple PLMN identity broadcast.

2.1 Broadcast of PLMN identities in UTRAN

As the concept for UTRAN Rel-6 needed to be backward compatible to allow exisisting pre-6 terminal to also operate in networks which support more than one PLMN identity, the additional PLMN identities are broadcast in addition to the default one (common PLMN id). Indication can be given if the PLMN id on the MIB should be considered as being part of the multiple PLMN list. This concept allows to indicate a maximum of 1 + 5 = 6 PLMNs to the UE.
Furthermore the Rel-6 UTRAN concept for network sharing allows to sent MCC (Mobile Country Code) + MNC (Mobile Network Code) individually for each sharing network. An enhanced coding approach also allows to code the additional PLMN IDs in an efficient way by re-using the MCC from the common PLMN ID or additional ones from the preceding MCC [1]. 
2.2 Proposal for broadcast of PLMN identities in E-UTRAN

During the assessment of requirements for system information broadcast in E-UTRAN it turned out that the capacity of the static part is relatively limited [3]. It was also agreed that the PLMN identities need to be sent on the static part and a rough estimate was provided which is captured in annex C2 in [2].
In order to minimize the amount of data to be sent on the P-BCH (or the static part of the S-BCH) it should be discussed if this can be reduced by only providing a part of the information compared to NWS as in UMTS Rel-6.

Question 1: 
Do we need to support a maximum of 6 PLMNs in E-UTRAN ?

As in most countries the number of cellular operators awarded a license utilizing a specific radio access technology/deploy a PLMN is typically limited to a max. of 4 ..5, and the likelihood that all those operators work together using network sharing is quite limited, it is proposed to keep the number of additional broadcasted PLMN IDs at 5, as in UTRAN.

Proposal 1:
The number of PLMNs supported in network sharing should be 6 (e.g. 1 + 5) as in UMTS Rel-6. The concept of the common PLMN id might not be needed.
Question 2: 
Do we need to support different Mobile Country Codes (MCCs) for network sharing  ?
Althougth this is possible in UTRAN we should reconsider this option in case of E-UTRAN. Also the restricted capacity of the P-BCH (or the static part of the S-BCH) would benefit from saving bits by not sending the (optional) MCC for the sharing networks PLMN ids. 
Proposal 2:
The MCC on the BCH is not needed for E-UTRAN network sharing and shall be derived from the first (common) PLMN id’s MCC.

2.3 Indication of the chosen PLMN to the network

In Rel-6 network sharing for UTRAN the UE choses a PLMN out of the ones broadcasted and indicates the PLMN  idenity of this one towards the network in the INITIAL DIRECT TRANSFER (IDT) message [1]. The UE is supposed to send the entire PLMN id (MCC + MNC) in the IDT which has a length of either 20 or 24 bits depending on the length of the MNC. Due to this it was not possible to “squeeze” the message in the RRC CONNECTION REQUEST using RACH. Hence the network needs to assign resources without knowledge of which PLMN has been chosen by the network and hence it is not possible to redirect the call establishment – depending on the chosen PLMN - by using the RRC connection reject with redirection.

For E-UTRAN also a scheme is required which allows the UE to indicate the chosen PLMN identity towards the network in an early phase of the call establishment. As an enhancements the above mentioned limitation in terms of capacity waste and redirection opportunities should be considered.
Question 3: 
Do we need the information on the chosen PLMN in a very early phase ?
In order to allow a early redirection based on the chosen PLMN identity or to decide on routing path over the S1 interface it is preferable to indicate the chosen PLMN as early as possible to the network. 
Proposal 3:
It should be possible to indicate the chosen PLMN from the multiple PLMN list as soon as possible towards the network. In order to allow this and not to waste resources a 3 bit indication pointing to the order of the PLMNs as sent on the BCH should be introduced. Instead of using 20/24 bits for indicating the chosen PLMN (as in UMTS) using this approach could squeeze the info in one of the early uplink messages (e.g. on message 3 of the RACH procedure ?).

3 Conclusion

It is proposed to disuss the 3 proposals above, inform other relevant groups and capture the decision in the E-UTRAN stage2.
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