Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #93bis
Tdoc R2-162845
Dubrovnik, Croatia, 11 – 15 April 2016
Agenda Item:
7.16
Source:
Ericsson
Title:
RRC Resume ID for non-NB-UEs
Document for:
Discussion, Decision
1 Introduction
To reduce signalling associated with state transitions, EUTRA Rel-13 will support the User Plane EPS Optimization where an RRC connection can be suspended to be resumed at a later time. The User Plane EPS Optimisation is also known as “context caching” or RRC Resume. 
To facilitate resumption of a cached UE context, the cached UE context and the eNB in which the UE context is located need to be identified. To this end, it has been agreed that in the request to resume, the UE provides an identifier (a.k.a. Resume ID) to be used by the eNB to access the stored information required to resume the RRC Connection.
RAN2#93 discussed Resume ID. No agreement could however be reached. Mainly two proposals were discussed

· A sufficiently large eNB assigned identifier (e.g., 40 bits) which identifies the UE context and the eNB holding the context and which supports inter-eNB mobility and a large number of UEs [2].
· A small 25-bit identifier comprising C-RNTI+PCI which in many respects is inadequate or unsuitable (e.g., does not support inter-eNB mobility, supports a smaller number of UEs and has several additional limitations)
Discussion was continued in RAN#71 and following agreements made:

· 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 this contribution, we discuss RRC Resume ID for non-NB-IoT case.
2 Discussion

It is our understanding that solution for non-NB-IoT case should follow the solution of the NB-IoT case. The same reasoning as for NB-IoT case, applies for NB-IoT case. The RRC resume solution will not work as intended with the 25-bit resume ID based C-RNTI+PCI; e.g., inter-eNB mobility will not be properly supported. Furthermore, benefits of the 25-bit identifier have not been shown. On the contrary many drawbacks have been identified; including, but not limited to:

· PCI does not identify the eNB and thus cannot be used to locate the UE context
· Current RRC Reestablishment uses PCI but that was designed for very different use case. Reestablishment is based on prepared targets whereas resume targets are not prepared.
· Identification of contexts with C-RNTI+PCI can only be based on trial and error checking of MAC-I which makes the solution not working. 
· In current deployments due to large number of frequency layers, PCI maybe reused in the local area. 
· C-RNTI is not sufficient to identify large number of idle mode UEs
· Currently C-RNTI is used to identify connected mode UEs.
· In RRC Resume, a large number of idle mode UEs need to be identified.
· The use of C-RNTI provides no flexibility for future increase in number of UEs.

· Use of C-RNTI creates dependency between management of connected and suspended contexts and additional eNB complexity.
· Combination of C-RNTI + PCI leads to significantly increased air interface signaling and reduced UE battery life due to resume failures for resume attempts which cannot succeed. Boundaries between areas reusing the same PCI cannot be detected by the UE.
For non-NB-IoT case the problems are even more severe as the cells are smaller and there are more frequency layers resulting more frequent PCI reuse.  
For RRC Resume to work as intended, to meet requirements and to align with work outside RAN2, it is required to have a sufficiently long identity including both UE and eNB part. 40 bits is considered to be a suitable size for the Resume Id (cf 40-bit S-TMSI). 40 bits can be divided e.g. to 20 bits used for eNB ID (as per current standard) and 20 bits for UE ID.

It is therefore proposed to agree that:

Proposal 1 For non-NB-IoT, same solution as for NB-IoT is used, i.e., the Resume ID is a 40-bit bit-string and allocated by the network when the UE is suspended.
In legacy LTE, the minimum size of Msg3 is 56 bits. Current RRCConnectionRequest and RRCConnectionReestablishmentRequest fit to that size. However, from the network point of view, it is possible to schedule larger Msg3 size. This can be beneficial so that in some scenarios more data can be fit to the Msg3 and thus latency is reduced and resources saved. 
In RAN#71, some companies were considering that some legacy network implementations may are impacted due to bigger Msg3 size.  From UE point of view, there is no problem as the UE has to anyway support any specified TBS size for Msg3. 

Two solutions were discussed in RAN#71 for potential legacy problems:

1) The source eNB allocates 40 bits ID. The target eNB indicates in the SIB the ID size to be used. The ID in Msg3 includes at least 24-25 bits and optionally 16 bits more (if controlled in SIB).
2) The source eNB allocates 40 bits ID.  In the target eNB, the UE provides at least 24-25 bits in the Msg3 and if network requests, the UE provides rests of the bits (request - response before sending RRCConnectionResume command) in Msg5.
The first solution address the problem in the cell level, i.e., in deployments where UP solution is implemented, the network can choose which Msg3 size to use depending on load and cell size etc.  In the second solution, it is possible to have all 40 bits provided even with smaller Msg3 size. However, two-step approach comes with additional complexity in the RRC specification and signaling overhead. Thus we consider that the first solution is preferable.
Proposal 2 If RAN2 concludes that there is need to limit Msg3 in certain cells, the UE should truncate the Resume ID and send only n most significant bits in Msg3 where n is signaled in SIB1/SIB2.
Even larger Msg3 size than 56 bits is supported, it is good to limit the size. This is because TBSs are limited. The TBS sizes for 1, 2 and 3 RBSs are (from TS 36.213):

	1
	2
	3

	16
	32
	56

	24
	56
	88

	32
	72
	144

	40
	104
	176

	56
	120
	208

	72
	144
	224

	328
	176
	256


For 1 PRB, it seems that 72 bits is suitable value. Having more PRBs is not desired as this way consumes more resources and also reduces coverage.

Proposal 3 Aim for 72 bits Msg3 in case of 40 bits Resume ID

In NB-IoT, RAN#71 agreements states that Msg3 would be 80 bits as this would potentially include data volume indicator. For non-NB-IoT case this data volume indicator is not necessarily needed. Because of this, it is potentially beneficial to introduce a separate RRCResumeRequest message for NB-IoT case. By this way, also existing establishment causes can be reused. On the other hand, if data volume indicator is in MAC level, then potentially same message can be reused.
Proposal 4 Consider to have a separate message for RRCConnectionResumeRequest for non-NB-IoT case. However, this depends on detailed solution selected for NB-IoT.
RRCConnectionResumeRequest message
-- ASN1START

RRCConnectionResumeRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionResumeRequest-r13

RRCConnectionResumeRequest-r13-IEs


criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionResumeRequest-r13-IEs ::=

SEQUENCE {


resumeIdentity







CHOICE {



resume-ID








BIT STRING (SIZE (40),



truncatedResume-ID






BIT STRING (SIZE (24))



},

resumeMAC








BIT STRING (SIZE (16)),


resumeCause








ResumeCause

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access,










mo-Signalling, mo-Data, 










delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}
-- ASN1STOP

3 Summary and Conclusion

In this contribution, Resume ID was discussed. Due to the benefits of a network assigned identifier and various limitations of C-RNTI and PCI, it is concluded that an eNB assigned identifier of sufficient length in needed and it is proposed to agree that:

Proposal 1
For non-NB-IoT, same solution as for NB-IoT is used, i.e., the Resume ID is a 40-bit bit-string and allocated by the network when the UE is suspended.
Proposal 2
If RAN2 concludes that there is need to limit Msg3 in certain cells, the UE should truncate the Resume ID and send only n most significant bits in Msg3 where n is signaled in SIB1/SIB2.
Proposal 3
Aim for 72 bits Msg3 in case of 40 bits Resume ID
Proposal 4
Consider to have a separate message for RRCConnectionResumeRequest for non-NB-IoT case. However, this depends on detailed solution selected for NB-IoT.
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