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Background
Based on the current specification, for UE in RRC_INACTIVE state, I-RNTI is used for UE identification and UE context retrieval during RRC connection resumption. Similar as the Resume ID introduced in LTE from Rel-13, I-RNTI is also partitioned into a part identifying the NG-RAN node (gNB ID or eNB ID) that allocated the I-RNTI and a part identifying the UE context stored in that NG-RAN node. But different from Resume ID, that defines the most significant 20 bits (or 12bits) of the 40 bits (or 24bits) Resume ID for indicating eNB ID while the other 20 bits (or 12bits) for indicating UE context ID, the structure of I-RNTI can be flexible and not specified. It’s completely left to network configuration on how to assign and interpret the NG-RAN node ID part and UE context ID part in the I-RNTI.
The intention of such I-RNTI structure is to flexibly support different number of gNB and different number of suspended UEs in different deployments as the cell sizes in NR may be drastically different and varied. With such I-RNTI structure, in small cell deployment scenario, as the number of gNB in a certain area may be large while the number of UEs in each gNB may be small, the part of NG-RAN node ID in I-RNTI would be assigned more bits (accordingly, the part of UE context ID in I-RNTI can have more bits). On the other hand, in large cell deployment scenario, the number of gNB in a certain area may be small while the number of UEs in each gNB would be large. Then the part of NG-RAN node ID in I-RNTI would be assigned less bits.
As mentioned in 38.300, some typical partitioning examples of a 40bit I-RNTI are as following:
Table C-1: I-RNTI reference profiles
	Profile ID
	UE specific reference
	NG-RAN node address index 
(e.g., gNB ID, eNB ID)
	RAT-specific information
	PLMN-specific information
	Comment

	1
	20 bits
(~1 million values)
	20 bits
(~1 million values)
	N/A
	N/A
	NG-RAN node address index may be very well represented by the LSBs of the gNB ID.
This profile may be applicable for any NG-RAN RAT.

	2
	20 bits
(~1 million values)
	16 bits
(65.000 nodes)
	N/A
	4 bits (Max 16 PLMNs)
	Max number of PLMN IDs broadcast in NR is 12.
This profile may be applicable for any NG-RAN RAT.

	3
	24 bits
(16 million values)
	16 bits
(65.000 nodes)
	N/A
	N/A
	Reduced node address to maximise addressable UE contexts.
This profile may be applicable for any NG-RAN RAT.


Moreover, in order to cater the limitation on Uu Msg3 size, two kinds of I-RNTI has been introduced. The NG-RAN node can assign both (40bits) fullI-RNTI and (24bits) shortI-RNTI to a UE during RRC suspension procedure. And in the later RRC assumption procedure, only when the network allows (e.g., the field useFullResumeID is signalled in SIB1), UE can select RRCResumeRequest1 and set the resumeIdentity to the stored (40bits) fullI-RNTI value. Otherwise, the UE selects RRCResumeRequest and set the resumeIdentity to the stored (24bits) shortI-RNTI value. 
Discussion
The identified issue for I-RNTI
However, with such flexible but non-standardized structure of I-RNTI, when a UE sends resume request to a gNB, e.g., gNB_A, it would be difficult for the gNB_A to determine the length of the NG-RAN node ID part in I-RNTI, and therefore cannot determine whether it is the new gNB or the old gNB (e.g., the gNB where the UE has suspended the connection). The gNB_A have to always resolve the I-RNTI according to its own I-RNTI structure. If gNB_A is the new gNB, it would be very likely to fail to match the NG-RAN node ID and further fail to obtain UE context. Then the gNB_A may indicate the UE resume failure or fall back. This is obviously undesired. 
If in a certain range, all the gNBs can have same I-RNTI structure, this issue might be avoided. However, such configuration might only be feasible for the gNBs belonging to a same vendor. For the gNBs belonging to different vendors, as mentioned in [2], “the structure of the I-RNTI for different vendors can be different (and most likely will be)”, then the issue still exist “at the borders of geographical areas covered by gNBs of different vendors [2]”.
In RAN3#110-e meeting, based on the contribution [2] [3], the above issue has been discussed. Based on consensus in the email discussion [5], the following agreements has been made:
	A standardized solution enabling an inter vendor interoperable way for an NG RAN node to deduce the identity of another NG RAN node from the received I-RNTI is needed
Agree on the benefits of a solution that allows at least some flexibility in the selection of the Local Node ID length; further details FFS


In a summary, RAN3 has agreed to resolve the issue with a standardized solution but FFS the solution. In the following parts, we will further discuss the possible solutions.
Discussion on existing solutions
As mentioned above, we cannot assume all the gNBs have same I-RNTI structure in a certain range. The other possible scheme might be, if the gNB that receives resume request (e.g., the new gNB) can have knowledge of all the possible I-RNTI structures in all the neighboring gNBs, the gNB can “blindly” extract NG-RAN node ID part according to all the possible I-RNTI structures (start from the I-RNTI structure in this gNB itself). The ideal result is that it can uniquely match one NG-RAN node. 
In last meeting, the following Solution 1([2][3][5])and Solution 2([4][5]) had been summarized:
· Solution 1: To add a new “Local NG-RAN Node Identifier” IE (not more than 22bits) in the “Xn Setup” procedure. The introduction of this IE allows two NG-RAN Nodes to exchange each other's NG-RAN Node ID length and NG-RAN Node ID. Moreover, in case of a detected collision (identical NG-RAN Node Identifiers for these two NG-RAN Nodes), the gNB detecting the collision would re-assign a new NG-RAN Node Identifiers and inform it to the peer NG-RAN node via NG-RAN NODE CONFIGURATION UPDATE message. More additionally, it look like the peer NG-RAN node is also allowed to re-assign a new local NG-RAN Node ID from its side and inform this ID via NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.
· Solution 2: based on derivation of a fixed length local node ID from the Global NG-RAN Node ID. For instance, if the length of the old gNB ID pointer is 16 bits, then it is good enough to take old gNB ID pointer = gNB ID modulo 65536 (2^16).
Both Solution 1 and 2 have same assumption on a kind of short NG-RAN Node ID in I-RNTI (in Solution 1, it’s Local NG-RAN Node ID while in Solution 2, it’s gNB ID pointer). Based on the current NR specification, gNB can be identified by global gNB Identifier (gNB ID) with BIT STRING (SIZE (22..32)), which should be unique within a PLMN. But as the full I-RNTI has 40bits and short I-RNTI has 24bits, we agree it may be impossible to include the whole global gNB Identifier in I-RNTI, e.g., as mentioned in [2] “a trivial solution where the complete gNB ID is put into the I-RNTI is not always possible. A shorter identifier from which the full gNB ID can be derived has to be used instead”. Generally, for UE context retrieval, it is only necessary that the gNB can be identified in a local area. Therefore we agree a kind of short NG-RAN Node ID with less bits would be feasible for identifying the NG-RAN Node.
Observation 1: It’s feasible and needed to use a short gNB ID (e.g. Local NG-RAN Node ID with not more than 22 bits) to identify the eNB in I-RNTI.
However, we think Solution 2 just gives an explicit way on how to define such short NG-RAN Node ID. It may still assume all the gNBs can have same I-RNTI structure, e.g., the gNB ID pointer part gets from that gNB ID modulo a constant. As mentioned above, this is infeasible, especially for the gNBs belonging to different vendors. If Solution 2 also allows different gNBs can have different length of gNB ID pointer part (e.g., gNB ID modulo different numbers), it will have same issue that the Solution 1 are trying to resolve (Different from the global gNB ID of all the neighboring gNBs, which can be explicitly known by a gNB via O&M configuration, such short NG-RAN Node ID is chosen locally and a gNB would have no idea of the possible short NG-RAN Node ID lengths).
Solution 1 looks feasible as it make a gNB aware of all the possible I-RNTI structures (the possible short NG-RAN Node ID lengths) in all the neighboring gNBs.
But as mentioned in the discussion in last meeting, one of the disadvantages of Solution 1 is too much Xn signaling overhead. We are also thinking, firstly, if the explicit NG-RAN Node ID is exchanged, it may be no need to also inform NG-RAN Node ID length as this can be deduced by NG-RAN Node ID. Secondly, it’s really unnecessary to allow NG-RAN node (NG-RAN node2) also re-assign a new local NG-RAN Node ID and inform this ID via NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.  If NG-RAN node2 wants to do this, it can do via XN SETUP RESPONSE message.  
Observation 2: Solution 1 looks feasible but one of the disadvantages of Solution 1 is too much Xn signaling overhead and the procedures need optimization.
For Solution 1, another, maybe more serious concern is, as it’s possible for the new gNB to acquire several different Local NG-RAN Node ID Length values from neighboring gNBs, when later the new gNB receives the I-RNTI in RRC Resume Request, it might still not be able to exactly decide the unique old gNB as maybe multiple local NG-RAN Node IDs can be matched. Ambiguity still exists. 
Here we give an example for further explanation. There are three gNBs. For each gNB, based on the Solution 1, it can know the I-RNTI info about itself and about all the neighboring gNBs, as in the following Table 1: 
Table 1
	
	gNB_A
	gNB_B
	gNB_C

	Local NG-RAN Node ID Length
	12
	11
	10

	Local NG-RAN Node ID
	110100001110
	11010000111
	1101000011


As mentioned in the following Figure 1, the UE has suspended in the gNB_A and been assigned a real fullI_RNTI. Later the UE moves to gNB_C and triggers RRC connection resumption. When gNB_C receives the fullI_RNTI, as it cannot know the exact length of Local NG-RAN Node ID in this fullI_RNTI, it will try all the possible structures and unfortunately, all the gNBs can be matched! 


Figure 1: I-RNTI interpretation in gNB_C
Two possible implementations can be as following:
· Since gNB_C starts with trying its own I-RNTI structure and can match the extracted Local NG-RAN Node ID with it’s own gNB ID, gNB_C can determine it’s the old gNB and try to find UE context ID. As the interpreted UE context ID would be large, it’s highly possible that gNB_C cannot find this UE context ID in itself. The gNB_C may directly announce resume failure/fallback to the UE (same as the resume failure for UE suspend and resume in same gNB). 
· The other (better) gNB_C implementation could be to further assume both gNB_A and gNB_B are possible old gNBs and send retrieve UE context response to them. But as both gNB_A and gNB_B would assume the UE context ID is 4 (a small value) and it’s highly possible both of them have assigned such UE context ID, both gNB_A and gNB_B would feedback retrieve UE context response carrying UE context what they think is the correct. The gNB_C may not be able to identify which one is correct and usable.
We think either of these two implementations is undesired for Solution 1. One of the main reasons for such undesired results is that some bits (the most significant bits with orange colour) of Local NG-RAN Node ID in I-RNTI for all these gNBs are same. The other reason is that some bits (the bits in the green frame) are wrongly interpreted as the all the gNBs have no idea of the Local NG-RAN Node ID length in the real I-RNTI. 
Observation 3: The other more serious disadvantage of Solution 1 is that ambiguity issue for match NG-RAN Node/UE context still exists.
New solution of I-RNTI structure indication
To resolve the ambiguity caused by existence of different length of (local) NG-RAN Node IDs, we think a thorough way is to explicitly indicate the I-RNTI structure, e.g., to indicate real (local) NG-RAN Node ID length in the I-RNTI. 
High level to say, if companies can agree Observation 1, e.g., a short NG-RAN Node ID would be needed and feasible in I-RNTI,  we think Solution 1 is needed as the first step and the new solution of I-RNTI structure indication can be additionally introduced to resolve the remaining ambiguity issue. 
Otherwise, if companies think a short NG-RAN Node ID is not needed and global gNB ID still can be used in the I-RNTI, the new solution of I-RNTI structure indication would be introduced independently. Here we also have an assumption that even global gNB ID is used which has length of (SIZE (22..32), in order to make shortI-RNTI feasible, the configured global gNB ID in field can be small value, e.g., with smaller length.
Proposal 1: RAN3 discuss whether a short NG-RAN Node ID would be needed in I-RNTI.
Three alternatives for introducing I-RNTI structure indication as following can be considered. No matter Proposal 1 is agreed or not, such solution is needed. The results of Proposal 1 may have tiny impact on the solution, e.g., only the length of I-RNTI structure indication may be different.
1.1.1  Alternative 1
Alt1: The length of the (short) NG-RAN Node ID part in I-RNTI is fixed in the specification, as that for Resume ID in LTE. 
· With reference to the fixed structure of Resume ID, for fullI_RNTI with 40bits, half/half partitioning can indicate the (short) NG-RAN Node ID and UE context ID adequately (e.g. 20bits of Local NG-RAN Node ID and 20bits of UE contexts ID, both with million numbers). For shortI_RNTI with 24bits, it can only be used in less NW capacity. We think 12bits/12bits partitioning or 10bits for (short) NG-RAN Node ID /14bits for UE contexts ID partitioning can be discussed. 
· However, the main concern of the Alt 1 is the flexibility pursued by original design of I-RNTI (as mentioned in the Background section) is completely destroyed.
If this Alt1 is preferred, the main change can be as following example:
	9.2.3.40	UE Context ID
This IE is used to address a UE Context within an NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Context ID
	M
	
	
	

	>RRC Resume
	
	
	
	

	>>I-RNTI
	M
	
	9.2.3.46
	NOTE: How the new NG-RAN node is able to resolve the old NG-RAN ID from the I-RNTI is a matter of proper configuration in the old and new NG-RAN node.

	>>Allocated C-RNTI
	M
	
	BIT STRING (SIZE (16))
	Temporary C-RNTI allocated to the UE by the cell where the RRC connection has been requested to be resumed, contained in the MAC RAR as defined in TS 38.321 [35] or in TS 36.321 [36].

	>>Access PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	The cell PCI where the RRC connection has been requested to be resumed.

	>RRC Reestablishment 
	
	
	
	

	>>C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRCReestablishmentRequest message (TS 38.331 [10]) or RRCConnectionReestablishmentRequest message (TS 36.331 [14]).

	>>Failure Cell PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	



9.2.3.46	I-RNTI
The I-RNTI is defined for allocation in an NR or E-UTRA serving cell as a reference to a UE Context within an NG-RAN node. The I-RNTI is partitioned into two parts, the first part identifies the NG-RAN node that allocated the I-RNTI and the second part identifies the UE context stored in this NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE I-RNTI
	
	
	
	

	>I-RNTI full
	
	
	
	

	>>I-RNTI full
	M
	
	BIT STRING (SIZE (40))
	This IE is used to identify the suspended UE context of a UE in RRC_INACTIVE using 40 bits (refer to I-RNTI-Value IE in TS 38.331 [10] and I-RNTI IE in TS 36.331 [14]).
The most significant 20bits identify the NG-RAN Node ID part of the NG-RAN Node that allocated the I-RNTI, the least significant 20 bits identify the UE Context stored at the identified NG-RAN Node.

	>I-RNTI short
	
	
	
	

	>>I-RNTI short
	M
	
	BIT STRING (SIZE (24))
	This IE is used to identify the suspended UE context of a UE in RRC_INACTIVE using 24 bits (refer to ShortI-RNTI-Value IE in TS 38.331 [10] and ShortI-RNTI IE in TS 36.331 [14]).
The most significant 10bits identify the NG-RAN Node ID part of the NG-RAN Node that allocated the I-RNTI, the least significant 14 bits identify the UE Context stored at the identified NG-RAN Node.





1.1.2  Alternative 2
Alt2: The length of (short) NG-RAN Node ID part in I-RNTI is explicitly sent to the new NG-RAN node with the I-RNTI. 
· For this Alt2, the length of (short) NG-RAN Node ID should be sent to UE when the old NG-RAN node allocate the I-RNTI, and the length of (short) NG-RAN Node ID is further sent to the new NG-RAN node when the UE sends the RRCResumeRequest. Based on the length of (short) NG-RAN Node ID and I-RNTI, the new NG-RAN node can definitely know the (short) NG-RAN node ID.
· This scheme obviously has impacts on the RAN2 specification. And the main issue would be the limitation of Msg3 size. If this Alt2 is preferred, Msg3 size inevitably needs to be extended. An LS to RAN2 is necessary.
· Considering that the small length of (short) NG-RAN Node ID (e.g. length with 1~7) will seldom be used in the NW, if this Alt2 is preferred, the (short) NG-RAN Node ID length value range can be start from 8, e.g., INTEGER (8..22), using as less bits as possible.    
If this Alt2 is preferred and short NG-RAN Node ID is agreed in Proposal 1, the main RAN3 change can be as following example:
	9.2.3.40	UE Context ID
This IE is used to address a UE Context within an NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Context ID
	M
	
	
	

	>RRC Resume
	
	
	
	

	>>I-RNTI
	M
	
	9.2.3.46
	NOTE: How the new NG-RAN node is able to resolve the old NG-RAN ID from the I-RNTI is a matter of proper configuration in the old and new NG-RAN node.
The most significant bits with number of Local NG-RAN Node ID Length identify the NG-RAN Node ID part of the NG-RAN Node that allocated the I-RNTI, the remaining bits identify the UE Context stored at the identified NG-RAN Node.

	>>Allocated C-RNTI
	M
	
	BIT STRING (SIZE (16))
	Temporary C-RNTI allocated to the UE by the cell where the RRC connection has been requested to be resumed, contained in the MAC RAR as defined in TS 38.321 [35] or in TS 36.321 [36].

	>>Access PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	The cell PCI where the RRC connection has been requested to be resumed.

	>RRC Reestablishment 
	
	
	
	

	>>C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRCReestablishmentRequest message (TS 38.331 [10]) or RRCConnectionReestablishmentRequest message (TS 36.331 [14]).

	>>Failure Cell PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	



9.2.2.x Local NG-RAN Node Identifier
This IE is used to identify an NG-RAN node within a set of NG-RAN nodes that can interoperate over the Xn-C interface. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Local NG-RAN Node ID Length
	M
	
	INTEGER(18..22,…)
	

	Local NG-RAN Node ID
	M
	
	BIT STRING (SIZE(18..22,…))
	






If this Alt2 is preferred and short NG-RAN Node ID is not agreed in Proposal 1, the main RAN3 change can be as following example:
	9.2.3.40	UE Context ID
This IE is used to address a UE Context within an NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Context ID
	M
	
	
	

	>RRC Resume
	
	
	
	

	>>I-RNTI item
	M
	
	9.2.3.46
	NOTE: How the new NG-RAN node is able to resolve the old NG-RAN ID from the I-RNTI is a matter of proper configuration in the old and new NG-RAN node.

	>>>I-RNTI structure indication
	M
	
	INTEGER (1..32)
	To Indicate how many most significant bits (x) of the I-RNTI is used to identify the NG-RAN Node ID part of the NG-RAN Node that allocated the I-RNTI, the remaining bits of the I-RNTI is used to identify the UE Context stored at the identified NG-RAN Node.

	>>>I-RNTI
	M
	
	9.2.3.46
	

	>>Allocated C-RNTI
	M
	
	BIT STRING (SIZE (16))
	Temporary C-RNTI allocated to the UE by the cell where the RRC connection has been requested to be resumed, contained in the MAC RAR as defined in TS 38.321 [35] or in TS 36.321 [36].

	>>Access PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	The cell PCI where the RRC connection has been requested to be resumed.

	>RRC Reestablishment 
	
	
	
	

	>>C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRCReestablishmentRequest message (TS 38.331 [10]) or RRCConnectionReestablishmentRequest message (TS 36.331 [14]).

	>>Failure Cell PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	






1.1.3  Alternative 3
Alt3: The length of (short) NG-RAN Node ID part in I-RNTI is self-contained in the I-RNTI, e.g., to separate 3bits in I-RNTI for using as I-RNTI structure indication.  
· For this Alt3, a fixed number of bits in I-RNTI can be assigned to indicate the length of (short) NG-RAN Node ID, e.g., calling is I-RNTI structure indication. When a gNB receives the resume request, it will firstly resolve these bits to acquire the length of (short) NG-RAN Node ID. Based on this exact length of (short) NG-RAN Node ID, the gNB can determine the true structure of this I-RNTI and uniquely determine (short) NG-RAN Node ID.
· Such self-contained scheme has impact on the original structure/length of I-RNTI that will result in a reduction of the number of NG-RAN Node ID and UE context ID that can be indicated. In order to alleviate such impact, it’ll be better to assign as less bits as possible, e.g., not more than 3 bits as I-RNTI structure indication. That means at most eight of I-RNTI structures can be indicated. It’s unlikely to indicate all possible lengths of gNB ID but only eight. The specification can assign 8 most likely lengths that have a reasonable distribution. Even in the future a vendor may have some different thinking about the length, they can still find the closest value to use. An example coding for such 3-bits I-RNTI structure bits might be as following:
Table 2
	Coding of 3bits I-RNTI structure indication
	The indicated length of NG-RAN node ID
(if short NG-RAN node ID is agreed)
	The indicated length of NG-RAN node ID 
(if short NG-RAN node ID is not agreed)

	000
	8 bits
	8 bits

	001
	10 bits
	12 bits

	010
	12 bits
	16 bits

	011
	14 bits
	20 bits

	100
	16bits
	**24 bits

	101
	18 bits
	**28 bits

	110
	20 bits
	**32 bits

	111
	**22 bits
	reserved

	Note
	The indicated length 
= 8+2*value of the 3bits
Note: the value with ** would not be used for shortI-RNTI
	The indicated length
= 8+4*value of the 3bits
[bookmark: _GoBack]Note: the value with ** would not be used for shortI-RNTI 


· The above example is for fullI-RNTI structure. For shortI-RNTI, it can have further less bits for I-RNTI structure indication, e.g., 2 bits. That means we need different coding for these two bits. But if for simplicity, we also can have same bits for both fullI-RNTI and shortI-RNTI structure.
If this Alt3 is preferred, the main change can be as following example (with assumption short NG-RAN node ID is agreed):
	9.2.3.40	UE Context ID
This IE is used to address a UE Context within an NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Context ID
	M
	
	
	

	>RRC Resume
	
	
	
	

	>>I-RNTI
	M
	
	9.2.3.46
	NOTE: How the new NG-RAN node is able to resolve the old NG-RAN ID from the I-RNTI is a matter of proper configuration in the old and new NG-RAN node.

	>>Allocated C-RNTI
	M
	
	BIT STRING (SIZE (16))
	Temporary C-RNTI allocated to the UE by the cell where the RRC connection has been requested to be resumed, contained in the MAC RAR as defined in TS 38.321 [35] or in TS 36.321 [36].

	>>Access PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	The cell PCI where the RRC connection has been requested to be resumed.

	>RRC Reestablishment 
	
	
	
	

	>>C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRCReestablishmentRequest message (TS 38.331 [10]) or RRCConnectionReestablishmentRequest message (TS 36.331 [14]).

	>>Failure Cell PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	



9.2.3.46	I-RNTI
The I-RNTI is defined for allocation in an NR or E-UTRA serving cell as a reference to a UE Context within an NG-RAN node. The I-RNTI is partitioned into two parts, the first part identifies the NG-RAN node that allocated the I-RNTI and the second part identifies the UE context stored in this NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE I-RNTI
	
	
	
	

	>I-RNTI full
	
	
	
	

	>>I-RNTI full
	M
	
	BIT STRING (SIZE (40))
	This IE is used to identify the suspended UE context of a UE in RRC_INACTIVE using 40 bits (refer to I-RNTI-Value IE in TS 38.331 [10] and I-RNTI IE in TS 36.331 [14]).
The most significant 3bits indicates the length of NG-RAN Node ID part of the NG-RAN Node that allocated the I-RNTI, e.g., xbits (x=8+2*value of the 3bits). In the remaining bits of I-RNTI, the most significant xbits identify the NG-RAN Node ID part of this NG-RAN Node and the least significant (40-3-x) bits identify the UE Context stored at the identified NG-RAN Node.

	>I-RNTI short
	
	
	
	

	>>I-RNTI short
	M
	
	BIT STRING (SIZE (24))
	This IE is used to identify the suspended UE context of a UE in RRC_INACTIVE using 24 bits (refer to ShortI-RNTI-Value IE in TS 38.331 [10] and ShortI-RNTI IE in TS 36.331 [14]).
The most significant 3bits indicates the length of NG-RAN Node ID part of the NG-RAN Node that allocated the I-RNTI, e.g., xbits (x=8+2*value of the 3bits). In the remaining bits of I-RNTI, the most significant xbits identify the NG-RAN Node ID part of this NG-RAN Node and the least significant (24-3-x) bits identify the UE Context stored at the identified NG-RAN Node.






Proposal 2: RAN3 discuss the following three alternatives with intention to deal with the ambiguity caused by different length of (short) NG-RAN Node IDs:
· Alt1: The length of the (short) NG-RAN Node ID part in I-RNTI is fixed in the specification, as that for Resume ID in LTE. 
· Alt2: The length of (short) NG-RAN Node ID part in I-RNTI is explicitly sent to the new NG-RAN node with the I-RNTI. 
· Alt3: The length of (short) NG-RAN Node ID part in I-RNTI is self-contained in the I-RNTI, e.g., to separate 3bits in I-RNTI for using as I-RNTI structure indication.  

Since Alt3 has no impacts on RAN2 specification and easy to have trade-off between flexibility and NG-RAN ID/UE context ID space, we therefore prefer Alt3. The formal CR for Alt3 can be found in [6].
[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following observations and proposals:
Proposal 1: RAN3 discuss whether a short gNB ID would be needed in I-RNTI.
Proposal 2: RAN3 discuss the following three alternatives with intention to deal with the ambiguity caused by different length of (short) NG-RAN Node IDs:
· Alt1: The length of the (short) NG-RAN Node ID part in I-RNTI is fixed in the specification, as that for Resume ID in LTE. 
· Alt2: The length of (short) NG-RAN Node ID part in I-RNTI is explicitly sent to the new NG-RAN node with the I-RNTI. 
· Alt3: The length of (short) NG-RAN Node ID part in I-RNTI is self-contained in the I-RNTI, e.g., to separate 3bits in I-RNTI for using as I-RNTI structure indication.  
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