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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The issue of gNB ID resolution from I-RNTI was discussed at previous meeting and there was no consensus on the solution. The following criteria and a WA were agreed at last meeting.
Provide detailed technical analysis on the solutions based on at least the following criteria:
· Minimum configuration effort via OAM
· Flexibility in allocation of maximum number of Inactive UE contexts per NG-RAN node
· Capacity aspect: the number of Inactive UE contexts supported in the network
· Minimized number of signaling exchanges between neighbor nodes via Xn: 
-For initial ID exchange between nodes 
-After an ID change (this may also cover the case that the maximum number of inactive UE contexts has been changed) or addition of another ID for a node
-For conflict resolutions in case neighboring nodes use the same IDs
-   Interoperability between vendors
-   Support for RAN sharing
WA: Down-selection will be based on the listed criteria above. Solution 3 might be considered as a potential enhancement in the next step.
In this paper, we will further analyse the potential solutions and give our views.
2. Discussion
In the discussion summary [1], there are four options to solve the conflicts of Local NG-RAN Node ID issue. And according to progress in RAN3#113-e meeting, opt 3 can be considered as a potential enhancement in the next step. Here we give our considerations on the other options:
Solution 1: Multiple Local gNB Identifiers per NG-RAN node.
This solution is summarized and presented in [2][3].
· the I-RNTI is encoded as follow: 
a. a fixed number of bits, common for all nodes, to encode a UE Context Identifier
b. a fixed number of bits, common for all nodes, to encode a Local gNB ID
· A NG-RAN node can allocate multiple Local gNB IDs. 
· The Local gNB Identifiers are selected randomly, and exchanged between NG-RAN nodes.
· Each RAN node communicates its own local identifiers to its neighbour RAN nodes and updates them when change occurs.

Solution 2: One Local gNB Identifier with I-RNTI profile per NG-RAN node.
With solution 2 there is more flexibility but due to the lost bits for I-RNTI profile identification only a limited number of profiles can be allowed (4 for long, 2 for short I-RNTI?).
This solution is summarized and presented in [2][4][5].
· The I-RNTI is encoded as follows
a. A fixed number of bits is used, for all nodes in the network, to identify an I-RNTI profile
b. One Local gNB ID is assigned per NG-RAN node
c. For each I-RNTI profile identifier, a fixed number of bits is used to encode a Local gNB ID
d. For each I-RNTI profile identifier, a fixed number of bits is used to encode a UE Context Identifier
· [bookmark: OLE_LINK391][bookmark: OLE_LINK392]The Local gNB Identifiers are selected randomly, and exchanged between NG-RAN nodes.
· Each RAN node communicates its own local identifiers to its neighbor RAN nodes and updates them when change occurs.
Solution 4: One Local gNB Identifier with undefined length per NG-RAN node.
This solution is summarized and presented in [8][9].
· [bookmark: OLE_LINK389][bookmark: OLE_LINK390]The Local gNB Identifier is assigned corresponding to the first leftmost bits of I-RNTI values which it allocates. 
· The NG-RAN node selects a Local gNB ID which doesn’t match any MSB of a neighbour NG-RAN node or a neighbour of neighbour NG-RAN Node. 
· The Local gNB Identifiers and global gNB Identifiers are exchanged between NG-RAN nodes.
The following three key questions represent the main differences among these three options above.
· Fixed partition or flexible partition for local node ID and UE context ID in the I-RNTI？
Option 1 proposes to have a fixed partition for the local node ID and UE context ID in the I-RNTI.  While option 2 and option 4 don't need to do so. This may need to define the fixed length of the local node ID for all type NG-RAN nodes in standard which seems not so easy to decide. Fixed partition may likely cause local node ID conflict between macro nodes and pico nodes
· Maintaining multiple local node IDs or a single one?
Option 1 needs the NG-RAN node to maintain multiple local node IDs to support the flexible extension of inactive UE capacity. For option 2 and 4, only one local node ID is sufficient usually. When increasing the number of inactive UEs to be supported is needed, option 2 may select an I-RNIT profile with shorter local node ID length. For option 4, the NG-RAN node needs to generate a new local node ID with shorter length autonomously.
· Indicating the length of local node ID in I-RNTI?
The benefit of option 1 is that it does not needs to indicate the length of local node ID in I-RNTI since the partition is fixed defined in standard.  Option 2 needs to standardize the profiles and configure them to the NG-RAN nodes. Option 4 may need to combine with option 2 to resolve the ambiguity issue which was observed during last meeting discussion.
Besides, option 4 may likely have higher conflict probability than other options since the local node ID is derived from the first leftmost bits of I-RNTI.
With above analysis, and considering that there is no significant benefits to maintain multiple local node IDs for a NG-RAN node, we propose to combine option2 and option 4. The combined option are summarized as:
· Each gNB maintains only one local gNB identifier at the same time. 
· The length of the local gNB identifier is determined by the gNB locally or by OAM based on e.g. the node type and capacity.
· The Local gNB Identifier are selected randomly, and exchanged between NG-RAN nodes.
· Fixed bits in I-RNTI are used to indicate the length of the local gNB ID.
· The gNB selects randomly a new shorter local gNB identifier and inform to neighbour nodes to replace the old one in case of in active UE capacity incensement.
The above combined option may overcome all the drawbacks of current options while keeping the benefits of them. The combined option has no OAM efforts if the length is decided by the gNB itself. It has the same level conflict probability as option 1, because it also selects a local node ID randomly.
[bookmark: OLE_LINK393][bookmark: OLE_LINK394][bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: _GoBack]Proposal: It is proposed RAN3 to discuss and evaluate the combined option.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
In this contribution, we provide further analysis on all the options, and have the following proposal.
Proposal: It is proposed RAN3 to discuss and evaluate the combined option.
The tentative CR is provided in [1].
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