3GPP TSG-RAN WG2#101	Tdoc R2-1802359
Athens, Greece, 26th Feb – 2nd Mar, 2018	(Resubmission of R2-1800326)

Agenda Item:	10.2.14
[bookmark: _GoBack]Source:	Ericsson
Title:	RAN Sharing and identifier aspects in NR
Document for:	Discussion, Decision

Introduction
RAN Sharing (e.g, MOCN, Multi-Operator Core Network) has been supported for LTE since Release 8. With NR, shared deployments will also be relevant and thus, RAN sharing solutions are needed also for NR.
This contribution address in particular RAN Sharing in NR and I-RNTI/resume ID.
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Cell identity and Tracking Area Index
One challenge with, e.g., MOCN is to limit the amount of necessary coordination between different operators and/or different supported PLMNs in a cell. For LTE, this problem was addressed in the last RAN Plenary (#76) and CRs were approved [1] to allow the possibility to associate a cell identity and a tracking area code per PLMN instead of using the same cell identity and tracking area code for all supported PLMNs. A similar solution is also assumed for NR in 3GPP TS 23.501
Resume ID/I-RNTI
For a shared RAN or a Neutral Host Operator, another identifier to handle is the I-RNTI (in this paper also refered to as “resume ID”) that is used both for RAN paging of the UE, RNA updates and when a UE trigger a transition from RRC_INACTIVE to RRC_CONNECTED, for purposes of transmitting UL data. 
In LTE the resume ID is constructed including a combination of the eNB ID (20 bits) and a eNB specific UE identity (20 bits). It is currently not decided exactly how the Resume ID will be constructed in NR, but it is important that a receiving NG-RAN node get enough information to know how to retrieve the context. 
When the Resume ID is received, e.g., in RRCConnectionResumeRequest and if the context is not stored in the receiving gNB, the context needs to be fetched from another node. If the receiving gNB is a gNB serving multiple PLMNs, there is currently no obvious way of knowing what other gNBs that may hold the context of the UE and with many PLMNs, it could quickly become many other gNBs to inquire about context information from, in several PLMNs.
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One way of addressing this is to divide or coordinate the usage of the resume IDs, such that a gNB receiving a resume ID will immediately be able to connect it to a specific PLMN and then implicitly be able to limit the amount of other nodes to inquire about context ID. We believe though that it would be attractive if this coordination could be avoided as it will affect the amount of resume IDs in all PLMNs that share a RAN node.
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To further address the minimization of coordination between different PLMNs, we propose to make the Resume IDs valid only per Registered PLMN and this Registered PLMN would then need to be included in UE-initiated signaling, e.g., RRCConnectionResumeRequest / msg3 and stored with/in the UE context. 
Including the PLMN identity would remove any need for coordination over PLMN borders, it would be more feasible to handle resume requests in gNBs serving several PLMNs and each PLMN would have the complete set of Resume IDs available to use.
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With a similar reasoning, the same must go for RAN Area Paging and the Registered PLMN must be included when performing (RAN Area) Paging. 
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There are different ways to include a PLMN ID. Including the complete PLMN ID will be bit costly and even though it is possible, it may be preferable to indicate the PLMN with an index, for example given from system information where an index for each supported PLMN may be set. 
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Conclusion
In section 2 we made the following observations:
Observation 1	Receiving an I-RNTI/resume ID in a gNB serving several PLMNs, if context is not stored in the same gNB, it may be necessary to attempt to fetch the context from many different gNBs, belonging to different PLMNs.
Observation 2	It would be attractive if coordination of I-RNTI/resume IDs between PLMNs can be avoided.

Based on the discussion in section 2 we propose the following:
Proposal 1	Include a Registered PLMN indication in RRCConnectionResumeRequest to support UE Context fetch in shared RAN scenarios
Proposal 2	Include the Registered PLMN in the UE Context
Proposal 3	Include a Registered PLMN indication in RAN Area Paging
Proposal 4	Represent Registered PLMN together with Resume ID with a PLMN Index retrieved from System information and valid in the particular cell

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref484948606][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-171246, RAN2 CRs EUTRAN Sharing enhancement, RAN2, 3GPP RAN Plenary #76, West Palm Beach, USA, 5th-8th June, 2017


