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1 Introduction

CB: # 34_LocalNG-RANnode_Identifier

- Solution 2 is used for the flexible I-RNTI partitioning? The length of local node identifier is self-contained in the I-RNTI? The length value of Local NG-RAN node ID is specified? ZTE

- Introduce an I-RNTI structure for NG-RAN node disambiguation, where the MSB of an I-RNTI indicates a I-RNTI profile. An NG-RAN node is associated to one I-RNTI profile and an I-RNTI profile indicates a specific split of bits for Local gNB ID and Inactive UE Context? A node associated to a certain I-RNTI profile can use multiple Local gNB ID? E///

- Prefer Solution 4b, if Solution 4b cannot be agreed then down-select solution 1 at this meeting? Nok

- Combine option2 and option 4a? HW
(E/// - moderator)

Summary of offline disc R3-215837 rev R3-216208
Due to changes in some of the solutions, Solution 4 is renamed and split into two schemes, i.e., Solution 4a and 4b as depicted in section 3.
2 For the Chairman’s Notes

Propose the following:

Stage-2 CR R3-216079 – agreed

Stage-3 CR R3-204764 rev [in 6187] – endorsed
Propose to capture the following:

Agree stage-2 CR R3-216079 for support of Local NG-RAN Node ID. Endorse stage-3 CR R3-216187 to capture Solution 2.

Solution 3 will be continued next meeting.
3 Solutions proposed in RAN3#114e

The following working assumption has been reached from last meeting:

WA: Down-selection will be based on the listed criteria above. Solution 3 might be considered as a potential enhancement in the next step.

Companies have been encouraged to 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

So far, total 5 individual solutions (some of them having been refreshed) have been proposed on how to disambiguate a NG-RAN node from I-RNTI, and some proposals combine aspects of the individual solutions. 

One thing to note, the refreshed Solution 4 has discrepancy with the one proposed in last meeting, i.e., the ID length is changed from flexible length to fixed length, at the same time there is other proposal referring to the previous version for combination. Hence we have to rename them as Solution 4a and 4b to avoid all kinds of mixing.

Solution 1: Multiple Local gNB Identifiers per NG-RAN node.

This solution is summarized and presented in [4][5].

· 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.

This solution is summarized and presented in [1][2][3].

· 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, 2 bits for full I-RNTI (4 profiles), 1 bit for short I-RNTI (2 profiles)

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

· The Local gNB Identifiers are selected randomly, and exchanged between NG-RAN nodes.

· Each RAN node communicates its own local identifier to its neighbor RAN nodes and updates them when change occurs.

Solution 3: Up to 6 Local NG-RAN node identifiers per NG-RAN node.

· Multiple (up to 6) Local gNB IDs can be maintained in one NG-RAN node at the same time. 

· An old Local gNB ID is released when all the inactive UEs with the old local node identifier are relocated or released.

· A list of Local gNB IDs is signaled between NG-RAN nodes.

Solution 4a: One Local gNB Identifier with undefined length per NG-RAN node.

This solution is summarized and presented in [8][9].

· 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.

Solution 4b: One Local gNB Identifier with fixed length per NG-RAN node.

This solution is summarized and presented in [6][7].

· One Local gNB Identifier of size 14 bits in case of full I-RNTI and 8 bits in case of short I-RNTI is assigned per NG-RAN ode locally and exchanged over Xn

· The Local gNB Identifiers and global gNB Identifiers are exchanged between NG-RAN nodes.

Solution 5: Simplified I-RNTI profiles, i.e., one Local gNB Identifier with I-RNTI profile per NG-RAN node.

This solution is summarized and presented in [4][5].

· The I-RNTI is encoded as follows

e. One bit is used, for all nodes in the network, to identify an I-RNTI profile. This applies to both full I-RNTI and short I-RNTI.

f. One Local gNB ID of up to 22 bits in case of full I-RNTI and up to 8 bits for short I-RNTI is assigned per NG-RAN node, with the possibility to add more Local gNB IDs (up to 6) if needed for capacity reasons
Comment DT: In [4] 2 profiles with different length are mentioned (high/low capacity), i.e., with 22 or 12 bits for Local gNB ID.
g. For each I-RNTI profile identifier, a fixed number of bits is used to encode a Local gNB ID
h. For each I-RNTI profile identifier, a fixed number of bits is used to encode a UE Context Identifier

· 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 3 is greyed out based on the WA. Since we do see some analysis is given, it is optional to provide inputs to Sol 3 in the following feedback forms. Just keep in mind Sol 3 supposes not to be the basic mechanism to solve the conflict. Hereafter “each solution” in the following comparison refer to at least Solution 1, 2, 4b, 5, and 2+4a.

3.1 Evaluation based on the criteria

3.1.1 Criteria 1

Companies are invited to provide their view on each solution based on the following criteria.

· Minimum configuration effort via OAM
* If the field is left blank, it would be assumed that the company agrees no issues by default. 
	Company
	Evaluation

	
	Sol 1
	Sol 2
	Sol 4b
	Sol 5
	Sol 2+4a
	Sol 3

	Deutsche Telekom
	Minimum or no effort!

Just number of bits used for long and short I-RNTI for all RAN nodes has to be set by OAM (if not fixed in specs, but this would not allow any flexibility for operators)


	Minimum effort!

The profile for each RAN node has to be set by OAM 
	No effort!

Fixed number set in specs
	Minimum effort!

Same as Sol 2
	Minimum or no effort!

[8] states that local gNB ID length is set by gNB locally or by OAM based on e.g. the node type and capacity
	

	E///
	No effort
Fixed length does not need OAM configuration.
	Low effort
OAM configuration may be used to set initial value of I-RNTI profile and update.
	No effort
Same as Sol1
	Low effort
Same as Sol2
	High effort
First operators need to coordinate on which way to go between two solutions though both are used for same purpose. Second, in Sol 4a if the Local gNB ID is obtained from Global gNB ID, there is a configuration/coordination effort required to ensure that the “X” MSB of Local gNB ID will not conflict with the “X” MSB of Local gNB ID of a neighboring Node. In addition, since the length of Local gNB ID is unknown at a gNB when analysing an I-RNTI received at Resume. This will even need more coordination efforts.
	

	Nokia
	No effort
	Minimum effort
	No effort
	Minimum effort
	Minimum effort
	

	ZTE
	Low effort, Initial local RAN node ID allocation and re-allocation may be involved. 
And large signalling overhead is involved over XnAp
	Low effort.

Initial local RAN node ID allocation and re-allocation may be involved. 
	Low effort,

But the the UE context number per gNB and local gNB ID number are fixed, which impacts the RRC_INACTIVE UEs capacity  .
	Low effort.

Initial local RAN node ID allocation and re-allocation may be involved. 
	Low effort.

But the length indication in I-RNTI costs too many bits.
	

	Radisys
	We think the OAM effort is common across all solutions. OAM configures the initial Local Node ID and is few solutions the profile ID. The negotiations between the neighbours are self-managed by the gNBs
	

	
	
	
	
	
	
	


Summary:
In most of the solutions companies share similar view that only low or zero effort via OAM is required. Some company thinks anyway OAM is involved during the initial setup of Local NG-RAN Node ID. For Sol2+4a, there is concern on unclear configuration efforts and bits used for length in the I-RNTI.
Proposal 1:

Criteria 1 can be fulfilled by all individual solutions, which have zero/minimum OAM configuration efforts. Concerns remain for combine solution.
3.1.2 Criteria 2

Companies are invited to provide their view on each solution based on the following criteria.

· Flexibility in allocation of maximum number of Inactive UE contexts per NG-RAN node
* If the field is left blank, it would be assumed that the company agrees no issues by default. 
	Company
	Evaluation

	
	Sol 1
	Sol 2
	Sol 4b
	Sol 5
	Sol 2+4a
	Sol 3

	Deutsche Telekom
	Limited flexibility!

Max number of UE contexts can be increased by adding more IDs per node.

No flexibility possible between node types due to fixed length for all nodes.
	(Possibly) Best flexibility!

Flexibility based on number of profiles to be specified.

Tradeoff to be found as increased flexibility results in loss of bits for IDs!

Each node can be adapted separately.
	No flexibility!

Same as Sol 1 but w/o possibility to assign more IDs per node.
	Between best and limited flexibility!

Similar to Sol 2 with 2 profiles, but possibility to extend max number by adding more IDs per node.
	Best flexibility!

But seems complex from avoiding ID clashes between neighbors.
	

	Huawei
	
	
	
	
	ID clashes between neighbour nodes are the same for all options. This aspect is not addressed yet in current discussion.
	

	E///
	Supported
Maximum number of inactive UE context varies with the number of Local gNB IDs in use.
	Supported

	Not supported
	Supported

	Supported with high complexity
	

	Nokia
	Good.

Can size by allocating more Local gNB IDs
	Good.

Can size by allocating appropriate size. (profile)
	Good.

Even better: Maximum is always available i.e. 2^26 contexts.
	Good.

Can size by allocating more Local gNB IDs and by profile
	Good.

Even better: Maximum is always available
	

	ZTE
	Good Flexibility
	Good Flexibility
	No flexibility, for the maximal UE context number per gNB and maximal local gNB ID number are fixed.
	Limited flexibility,

for only two length of UE contexts number are supported, it seems not enough for the full I-RNTI.
	Good Flexibility
	

	Radisys
	Good Flexibility
	Best flexibility
	No Flexibility
	Limited flexibility as only 2 profiles are possible with one bit profile identifier. This is similar to solution 2. Only difference being 1 bit allocated for profile identification.
	Best flexibility
	


Summary:

Companies have the similar understanding that either Sol2 or the combination with Sol2 would provide the best flexibility. Most of the votes for no/limited flexibility go to Sol4b. 
Proposal 2:

Criteria 2 can be fulfilled for Sol 1, 2, 5, 2+4a, in which Sol5 has the second-best flexibility. Sol4b has no flexibility.
3.1.3 Criteria 3

Companies are invited to provide their view on each solution based on the following criteria.

· Capacity aspect: the number of Inactive UE contexts supported in the network

* If the field is left blank, it would be assumed that the company agrees no issues by default. 
	Company
	Evaluation

	
	Sol 1
	Sol 2
	Sol 4b
	Sol 5
	Sol 2+4a
	Sol 3

	Deutsche Telekom
	This question is related to criteria 2, i.e., see answers above. Exact numbers, if required, should be given by proponents.
	

	E///
	depends on the agreed split of bits
The max numbers of UE Contexts depends on the number of Local gNB IDs for one node. 

Example, with split (UE Context / Local gNB ID) of 16/24 bits: 65536 users supported with 1 Local gNB ID, 1M users supported with 16 Local gNB IDs. 


	Max 67 M users per node
Each I-RNTI profile has a corresponding maximum number of Inactive UE Context. 

	Up to 262k users per node
	Max 268M users per node 1 Local gNB ID 
	Either the max number in Sol 2 or max 268M users per node as in Sol 4a
	

	Nokia
	Good.

Optimizes all bits of I-RNTI
	Bad.

Divide by 4 the nb of inactive UEs contexts supported in the network (up to 2 bits for the profile ID).
	Good.

Optimizes all bits of I-RNTI
	Middle Bad.

Divide by 2 the nb of inactive UEs contexts supported in the network (up to 1 for the profile ID).
	Bad.

Divide by 4 the nb of inactive UEs contexts supported in the network (up to 2 bits for the profile ID).
	

	ZTE
	Good Flexibility
	Good Flexibility
	No flexibility, for the maximal UE context number per gNB and maximal local gNB ID number are fixed.
	Limited flexibility, for only two length of UE contexts number are supported, it seems not enough for the full I-RNTI.
	Good Flexibility
	

	Radisys
	Good Flexibility
	Good Flexibility
	Good Flexibility
	Limited Flexibility
	Good Flexibility
	

	
	
	
	
	
	
	


Summary:

From capacity point of view, the requirement is depending on the number of bits being used for I-RNTI. 
Only one company gave the exact number of maximum inactive UE contexts to be supported as per request, in which Sol5 > Sol2, Sol2+4a > Sol1 > Sol4b. Sol2+4a would support the number either as same as Sol2 or Sol5.
Companies commented that Criteria 3 is related to Criteria 2, i.e., flexibility of the solutions. Majority view agrees that Sol1, 2, and 2+4a has good flexibility. There is one feedback about Sol2 and Sol2+4a, the capacity is “bad” due to divide by 4 the number of inactive contexts with up to 2 bits used for profile. However, the calculated number does not say so. More clarification will be necessary if company insists.
Proposal 3:

Based on the numbers calculated, Sol1, 2, 5, and 2+4a can support millions of inactive UE contexts per NG-RAN node. In terms of flexibility, Criteria 3 can be fulfilled for at least Sol1, 2, and 2+4a.
3.1.4 Criteria 4

Companies are invited to provide their view on each solution based on the following criteria.

· 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

* If the field is left blank, it would be assumed that the company agrees no issues by default. 
	Company
	Evaluation

	
	Sol 1
	Sol 2
	Sol 4b
	Sol 5
	Sol 2+4a
	Sol 3

	Deutsche Telekom
	Should be set by proponents of solutions, especially w.r.t. conflict resolution. For initial exchange or after ID change the behavior should be very similar except that for Sol 1 and Sol 5 several IDs have to be exchanged per node, if assigned.
	

	E///
	Medium
For initial ID exchange and ID update, one message including one or more IDs is sent to direct neighbouring nodes. 

For conflict resolution, one message with one new ID will be sent to direct neighbouring nodes.
	Low
For initial ID exchange and ID update, one message including one ID is sent to direct neighbouring nodes.

For conflict resolution, one message with one new ID will be sent to direct neighbouring nodes.
	Low
Same as Sol2
	Low
Same as Sol2
	Possibly high
As said, multiple gNBs can use Local gNB ID at different lengths for which the “X” MSB of the respective Local gNB IDs are the same.
	

	Nokia
	Bad.

More Xn signaling due to allocation of multiple gNB IDs and increasing also nb of needed reallocation not only for conflicts by also whenever “resizing” the nb of inactive UE contexts is needed.
	Good.

Resizing is done by allocation of a new profile.
	Good.

No “resizing”: max capacity is always there i.e. 2^26.
	
	Good.

Resizing is done by allocation of a new profile.
	

	ZTE 
	High.

Little UE contexts bits may leads frequently  local gNB ID addition or removal.
	low
	low
	low
	low
	

	Radisys 
	Initial ID exchange  and conflict resolution is same for all solutions except Solution 1 and Solution 5 due to more than 1 Local Node ID. Solution 1 and 5 needs more Xn signaling. 
	

	
	
	
	
	
	
	


Summary:

During initial ID exchange and later ID updates, all the solutions need the same number of Xn signaling. For the conflict resolution, comments were given to Sol1 that more signaling may be required due to possibility of conflicts.
Proposal 4:

The signaling overhead has dependency on the possibility of conflicts. Most of the companies think Sol1 may have more signaling exchange compared to other individual solutions.
3.1.5 

· 

	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


3.1.6 Criteria 5

Companies are invited to provide their view on each solution based on the following criteria.

· Interoperability between vendors

* If the field is left blank, it would be assumed that the company agrees no issues by default. 
	Company
	Evaluation

	
	Sol 1
	Sol 2
	Sol 4b
	Sol 5
	Sol 2+4a
	Sol 3

	Deutsche Telekom
	Supported if ID length set by OAM or spec
	Supported
	Supported
	Supported
	Still unclear from given information
	

	Huawei
	
	
	
	
	Interoperability between vendors is supported definitely, because it’s from sol 2 and 4a.


	

	E///
	Supported

	Supported

	Supported

	Supported

	Not supported
Unclear when an operator needs to use a common length for Local gNB ID across its network.
	

	Nokia
	Good.

Via Xn signaling
	Good.

Via Xn signaling
	Good.

Via Xn signaling
	Good.

Via Xn signaling
	Good.

Via Xn signaling
	

	ZTE
	good
	good
	good
	good
	good
	

	Radisys
	Limited
	good
	good
	good
	good
	


Summary:

The common understanding is that interoperability between vendors can be supported in all the individual solutions. For Sol2+4a, uncertainty remains because how the two solutions will be selected by different operators are unclear.
Proposal 4:

Criteria 5 can be fulfilled for the individual solutions, i.e., Sol1, 2, 4b, and 5.
3.1.7 Criteria 6

Companies are invited to provide their view on each solution based on the following criteria.

· Support for RAN sharing

* If the field is left blank, it would be assumed that the company agrees no issues by default. 
	Company
	Evaluation

	
	Sol 1
	Sol 2
	Sol 4b
	Sol 5
	Sol 2+4a
	Sol 3

	Deutsche Telekom
	Supported
	Supported
	Supported
	Supported
	Still unclear from given information
	

	Huawei
	
	
	
	
	RAN sharing is supported definitely, because it’s from sol 2 and 4a.


	

	E///
	Supported

	Supported

	Supported

	Supported

	Unclear
All the operators within network have to agree on which solution to go and which length to use.
	

	Nokia
	Good. Fully standardized.
	Good. Fully standardized.
	Good. Fully standardized.
	Good. Fully standardized.
	Good. Fully standardized.
	

	ZTE
	good
	good
	good
	good
	good
	

	Radisys
	Supported for all
	


Summary:

Similar as described in Criteria 5, for Sol2+4a, there is concern how the operators in the same network would coordinate on the combined solutions, especially in one of the solutions the length of I-RNTI also varies. 
Proposal 4:

Criteria 6 can be fulfilled for the individual solutions, i.e., Sol1, 2, 4b, and 5.
3.1.8 Others

Any other business

	Company
	Comment

	Nokia
	We added a complexity column in our paper 4820. This is because in all fairness solution 4b is obviously less complex than any others (all others are actually enhancements built on top of solution 4b).  

	E///
	To Nokia, thanks for bringing the additional criteria. Here we just like to clarify, in the above tables, companies already touch the part of complexity, for example, configuration efforts, and signaling exchange. Those factors can constitute an assessment of complexity.

	
	

	
	

	
	


3.2 Overall assessment – for 2nd round

The consolidated proposals based on first round inputs are followed:

· Criteria 1 can be fulfilled by all individual solutions, which have zero/minimum OAM configuration efforts. Concerns remain for combine solution.

· Criteria 2 can be fulfilled for Sol 1, 2, 5, 2+4a, in which Sol5 has the second-best flexibility. Sol4b has no flexibility.

· Based on the numbers calculated, Sol1, 2, 5, and 2+4a can support millions of inactive UE contexts per NG-RAN node. In terms of flexibility, Criteria 3 can be fulfilled for at least Sol1, 2, and 2+4a.
· The signaling overhead has dependency on the possibility of conflicts. Most of the companies think Sol1 may have more signaling exchange compared to other individual solutions.
· Criteria 5 can be fulfilled for the individual solutions, i.e., Sol1, 2, 4b, and 5.
· Criteria 6 can be fulfilled for the individual solutions, i.e., Sol1, 2, 4b, and 5.
The results are reflected in the following table. Green = fulfilled, Red = not fulfilled, Light green = fulfilled as second good.
	Criteria
	Sol 1
	Sol 2
	Sol 4b
	Sol 5
	Sol 2+4a

	Minimum configuration effort via OAM
	
	
	
	
	

	Flexibility in allocation of maximum number of Inactive UE contexts per NG-RAN node
	
	
	
	
	

	Capacity aspect
	
	
	
	
	

	Minimized number of signaling exchanges
	
	
	
	
	

	Interoperability between vendors
	
	
	
	
	

	Support for RAN sharing
	
	
	
	
	


Accordingly, we would say Sol2 is able to fulfil all the criteria proposed in last meeting.
	Company
	Comment

	E///
	Proceed with stage-2 and stage-3 CRs to capture Sol2.

	Radisys
	Agree with E///

	ZTE
	Agree with E///

	Huawei
	As per the evaluation result above, it seems that option 2 is the best. 

However, option 4b, 1 and 5 also have quite similar performance on the evaluated criterias.

We acknowledge that it may be difficult for companies to make a selection among the options with similar evaluation results. In order to make progress, we could accept to go for option 2 if it is the majority view.


	Deutsche Telekom
	On the basis of the selected criteria we don’t see large performance differences between the proposed solutions. Even Sol 2 has pros and cons with providing a good flexibility with respect to adaptation of UE contexts on the one hand but on the other hand with the loss in capacity due to required I-RNTI profile ID bits. But as a good compromise we are also ok to go with Sol 2.

	Nokia
	We do not fully acknowledge the comparison table concerning proposals 4a/4b where the difference is not that big as also commented by other companies. However, for the sake of progress we are OK to accept the compromise proposal of the moderator and go for solution 2.


Proposal:

Agree stage-2 CR R3-216079 for support of Local NG-RAN Node ID. Endorse stage-3 CR R3-216076 to capture Solution 2.

Solution 3 will be continued next meeting.
4 Conclusion, Recommendations [if needed]

If needed
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