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Discussion and decision
1 Introduction

Based on email discussion [99#29], I-RNTI will be used to identify the UE in the resume procedure. It can also be reused for RAN paging purpose. In addition, RAN3 sent LS [1] to indicate the max length of gNB id is 32 bits. In this contribution, we analyze the length of resume id (I-RNTI). 
2 Discussion
For inactive state, when the UE performs the resume procedure, the target node should use resume id to determine which node has the UE context, and the anchor node will use resume id to verify the UE. For this procedure, same as LTE, the resume id is used to:

· Identify the anchor node;

· Identify the UEs in the anchor node;
In LTE, as specified in TS36.423:
	>>Resume ID not truncated
	M
	
	BIT STRING (SIZE (40))
	40 bit Resume Resume Identity contained in the RRCConnection ResumeRequest message (TS 36.331 [9]) .

The 20 most significant bits refer to the eNB ID of the eNB that allocated the Resume ID, the 20 least significant bits identify the UE Context stored at the eNB that allocated the Resume ID.

	>>Resume ID truncated
	M
	
	BIT STRING (SIZE (24))
	24 bit Resume Identity contained in the RRCConnection ResumeRequest message (TS 36.331 [9]).
The 12 most significant bits refer to the 12 least significant bits of the eNB ID of the eNB that allocated the Resume ID.

The 12 least significant bits refer to the 12 least significant bits that identify the UE Context stored at the eNB that allocated the Resume ID.


We could see indeed the max number of inactive state user within one RNAU is impacted by the bits which are used to identify the UE context;

In rel-14, two new eNB IDs were introduced, one is 18 bits, and another is 21 bits. But RAN3 did not change the resume id definition. 

Observation 1: the eNB id in resume id could be shorter than the real size although this has restriction to network implementation;

In LTE, resume id is contained in MSG 3 as

RRCConnectionResumeRequest-r13 ::=
SEQUENCE {


criticalExtensions





CHOICE {



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-r13-IEs,




criticalExtensionsFuture



SEQUENCE {}


}

}

RRCConnectionResumeRequest-r13-IEs ::=

SEQUENCE {


resumeIdentity-r13







CHOICE {



resumeID-r13







ResumeIdentity-r13,



truncatedResumeID-r13






BIT STRING (SIZE (24))


},


shortResumeMAC-I-r13







BIT STRING (SIZE (16)),


resumeCause-r13








ResumeCause,


spare










BIT STRING (SIZE (1))

}

ResumeCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

If field useFullResumeID is signalled in SystemInformationBlockType2, the 40 bits resume id is used. Otherwise 24 bits resume id is used. For the light connection CRs, the same resume id was reused.

We can see in Uu interface, the resume id is contained as single field. 

Observation 2: the resume id is transferred as one single field in Uu interface;
In LTE, MSG 3 size is limited. If we use LTE MSG 3 size as baseline, and take into account the necessary information in MSG 3 for resume procedure, the maximum size for resume id could be 41 bits since the resume id is 40bits, and there is a spare bit left in MSG3. 

Observation 3: the maximum size of resume id is limited by MSG 3 size. Max 41 bits can be used for resume id based on LTE resume request message content and LTE MSG 3 size. 
For NR, as indicated in [1], the gNB ID has flexible length between 22 bits and 32 bits in 1-bit steps (11 values). The main reason to increase the length of gNB ID is that there may be more gNBs/Cells due to high frequency deployment. If more small coverage cells are deployed, the supported user number in one small cell is expected to be decreased. But in one area, the user number should be same, no matter whether there are more gNBs/Cells or not. 

Observation 4: it would be good to avoid the impact on the max number of supported inactive user in one area due to the longer gNB ID; LTE can be used as baseline, i.e. 20 bits or 12 bits are used to identify user context;

For NR, if MSG 3 size is not limited, we can contain the whole gNB ID, i.e. resume id is 52 bits; If MSG 3 size is limited as in LTE, then max 41 bits can be used (using LTE as an example). The max bits for gNB ID are 21 bits if we do not want to impact the supported number of inactive UEs in one RNAU. Considering for LTE, in truncated resume id, only 12 bits are used for the eNB id, but the target eNB can still find anchor node based on some limitations, e.g. operator deploys the network carefully to ensure 12 bits are sufficient to the identification of the node in one area. It could also work for NR. But the details should be discussed in RAN3. 
Proposal 1. the resume id (I-RNTI) is transferred as one single field in Uu interface; The details on how to split gNB id and id used for user context should be discussed in RAN3;
Proposal 2. The length of resume id is limited by MSG 3 size, Max 41 bits can be used for resume id based on LTE resume request message content and LTE MSG 3 size;
Proposal 3. If RAN3 has no concern on the real size of gNB id in resume id, LTE baseline should be used, i.e. 20 bits or 12 bits are used to identify user context;
Proposal 4. Send LS to RAN3, inform of RAN2 agreements and limitations.  
3 Conclusion

Based on the discussion, we have the following proposals:
Proposal 1. the resume id (I-RNTI) is transferred as one single field in Uu interface; The details on how to split gNB id and id used for user context should be discussed in RAN3;

Proposal 2. The length of resume id is limited by MSG 3 size, Max 41 bits can be used for resume id based on LTE resume request message content and LTE MSG 3 size;
Proposal 3. If RAN3 has no concern on the real size of gNB id in resume id, LTE baseline should be used, i.e. 20 bits or 12 bits are used to identify user context;
Proposal 4. Send LS to RAN3, inform of RAN2 agreements and limitations.
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