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1. Introduction

The NB-IoT WID [1] objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible 
This contribution proposes to define a Resume ID with flexible size, where the content contains of both mandatory and optional parts.
2. Discussion
Discussions in 3GPP are still ongoing related to the size of the RESUME Id, and what the exact content of it should be. We notice the fact that a short Resume ID is not sufficient for all cases, e.g. for inter-eNB mobility or large volumes of UE´s suspended into idle mode.

Therefore we conclude that a sufficiently long Resume ID would need to be standardized, but we also recognises the fact that the longer resume ID is necessary for only some cases, e.g. when the UE has moved to a new cell/location and wishes to resume the connection on the new cell. This would make it possible to optimize the signalling in the other cases when not all information would be needed, by only providing the necessary information.

E.g. in case the UE is stationary, the eNB ID could be omitted since this information is already known in the eNB.

Some alternatives for Resume ID has been proposed [x]. 
40 bits consisting of eNB ID and UE ID portions (e.g. 20 bits each)( ASN.1 Pseudo proposal below)
25 Resume ID bits consisting of 16 bits C-RNTI and 9 bits PCI (physical cell identity) portions

25 bits consisting of separate Resume UE ID of 16 bits and PCI of 9 bits.

40 bits consisting of separate Resume UE ID of 16 bits and Cell-ID of 24 bits

The content of the connection resume request is based on descriptions of Sol18 in SA2 TR and RAN2 contributions as proposed [2].
Connection Resume

	
	Size [bits]
	Comment

	UL-CCCH-Message 
	
	

	Message type
	2
	

	messageClassExtension
	1
	

	RRCConnectionResumeRequest
	
	

	criticalExtensions
	1
	

	resumeIdentity
	40
	

	resumeMAC
	16
	

	establishmentCause
	3
	

	bearerInd
	4
	

	Spare
	N
	It is suggested to have spare bits for future extension.

	MAC header
	
	

	MAC subheader
	8
	Subheader for CCCH SDU

	SUBTOTAL
	75+N
	


-- ASN1START

RRCConnectionResumeRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionResumeRequest-r13



RRCConnectionResumeRequest-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionResumeRequest-r13-IEs ::=

SEQUENCE {


resumeIdentity





BIT STRING (SIZE (40)),

resumeMAC






BIT STRING (SIZE (16)),


bearerInd






INTEGER (1..8)



OPTIONAL,


resumeCause






ResumeCause,


spare







BIT STRING (SIZE (N))

}

ResumeCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, 











mo-Signalling, mo-Data, delayTolerantAccess-v1020, 











mo-VoiceCall-v1280, spare1}

-- (Mapping of?) establishment causes for NB-IoT is FFS
-- ASN1STOP

Based on discussion at the NB-IOT ad hock in Budapest [3] the following was captured.
RRC RESUME, Main Options 

80 bits: 
· Resume ID

40 bits (unspecified)
· Est Cause

3 bits
· Short MAC-I

16 bits
· DVI


4 bits
· MAC overhead
8 bits
· RRC Overhead 
4 bits
· Spare


5 bits
64 bits: 
· Resume ID

25 bits (CRNTI + PCI)
· Est Cause

3 bits
· Short MAC-I  

16 bits
· DVI


4 bits
· MAC overhead
8 bits
· RRC Overhead 
4 bits
· Spare


3 bits
At RAN#71 plenary in Gothenburg, the following way forward was agreed. [5].

· For NB-IoT 
·  From RAN1 point of view, Msg3 TBS size should allow 64 bits (targeted for RRCConnectionRequest) and 80 bits (targeted for RRCConnectionResume). 
· For UP solution, Source eNB assigns ID which is 40 bits. This is signaled in Msg3 to the target eNB 
· How to map UE and network part to 40 bits is not visible to the UE and can be discussed in RAN3 
· No change to agreement to use short MAC-I or provide NCC in Msg4
· Non-NB-IoT case will be discussed separately in TEI13 in RAN2#93bis. 

In the way forward [5], it was unfortunately not captured opinions to further discuss the content in RAN2.
We believe the 40 bit resume id should be discussed and agreed in RAN2, but that the size should be flexible, including both optional parts that can be omitted if not needed. The benefit can always be discussed, but transmitting fewer bits is normally always a benefit.
RRCConnectionResumeRequest-r13-IEs ::=

SEQUENCE {


resumeIdentity





ResumeIdentity,

resumeMAC






BIT STRING (SIZE (16)),


bearerInd






INTEGER (1..8)



OPTIONAL,


resumeCause






ResumeCause,


spare







BIT STRING (SIZE (N))

ASN.1 Pseudo proposal
ResumeIdentity



SEQUENCE {



ueIdentity



UeIdentity, BIT STRING [Size (20)],


nbIdentity



NbIdentity, BIT STRING [Size (20))OPTIONAL
Proposal 1: Define a Resume ID with 40 bits of size, but with optional parts that can be included based on whether the information would be needed or not.
In order for the eNB to know what size to allocate in the RAR (msg 2) to be used for the “ResumeRequest” message (msg 3), some solution is needed.
Two options can be discussed. Either the Resume ID size is decided and allocated by the eNB or the UE has the option to exclude optional elements.
Option 1 The eNB to decide on the Resume Id size:

In one case, only stationary NB-IOT devices are deployed, then the Nb Identity can be omitted when it is allocated and the shorter range of Resume ID is always used since the eNB part would not be needed. In the rare case the UE selects another cell a normal RRC connection Request would be needed, instead of a Resume request.
In another case the network is deployed to only support the Suspend/Resume procedure within the same cell, due to simpler network deployments where retrieving the UE context from another cell is not supported in the network. Then the NB Identify would never be needed or allocated.
Option 2: The UE decides: whether to include Nb Identity in the Resume ID
In case the UE is stationary, or at least Resuming when still being in the same cell as when Suspended, the UE could omit the Nb- Identity because this obviously redundant.  In order to take advantage of this, a different TB size could be used for transmission of Msg3, either some indication is needed in the Preamble, or the eNB has to do blind decoding. (Depending of expected UE behaviour, the eNB could make a qualified guess about what size the UE is supposed to use.
In case the UE has changed to another cell, the Nb-Identity is included in order to identify the source eNB.
Proposal 2: Discuss whether to support option 1, option2 or both.

3. Conclusion

Proposal 1: Define a Resume ID with optional parts that can be included based on whether the information would be needed or not.
Proposal 2: Discuss whether to support option 1, option2 or both.
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