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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.
1.1 Status in RAN2:

The Resume ID was discussed at the RAN2 NB-IoT ad-hoc meeting and at RAN2#93. 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)
The needed Transport Block Sizes (TBS) for Msg3 have been estimated to approximately 72-80 and 56-64 bits for a 40 and 25 bit Resume Id, respectively (depending on solution for data volume indication). 
1.2 Status in other groups:

· RAN1 has indicated to RAN2 that the transport block size of Msg3 can be larger than 64 bits; i.e., can accommodate the larger identifier.

· Stage 2 work in SA2 requires that the solution supports inter-eNB mobility [3].
· RAN3 has endorsed stage 2 and stage 3 CRs for inter-eNB Context Resume via X2 assuming that RAN2 will provide an adequately sized Resume Id.
2 Discussion

RAN2 should consider and decide on solution for locating and identifying a UE context in a robust and efficient manner. 
Much of the discussion in RAN2 however got stuck around the TBS of Msg3 and attempts to decide on a TBS without considering technical merits and suitability for location and identification of UE contexts.

RAN1 has not yet considered the details of the Random Access Response Grant. Furthermore, for forward compatibility reasons and for compatibility with random access use cases in RRC_CONNECTED state, a possibility to indicate different TBS in the RAR is needed. The forward compatibility aspect would be particularly important if a too small Resume Id and msg3 is assumed in Rel-13.

For the Resume Id and msg3 sizes under consideration, the impact on coverage and latency is insignificant. With the basic time unit of 8ms agreed in RAN1, there is essentially no difference in transmission time or battery life for the considered TBSs; see comparison in Annex. We can therefore make the observation that long RRC Resume Id does not increase the amount of RAN1 work, nor the timely completion of NB-IoT.

Observation 1 The long RRC Resume Id does not increase the amount of RAN1 work, nor impact the timely completion of NB-IoT.
It is our understanding that 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 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.

The gain of a sufficiently sized, e.g. 40 bits, eNB assigned identifier, include:
· Can support a very large number of devices with very infrequent data.
· Identifies the eNB where the context is located without need for trial and error; i.e., efficiently supports inter-eNB mobility.
· Provides flexibility for different deployments as UE ID part and eNB ID part can be allocated in different ways without UE impact; i.e., decoupling Uu interface from network configuration aspects.
· Decouples management of connected and suspended contexts.
· Is a proven mechanism which is used in, e.g., UMTS, and provides future flexibility transparently to UEs
We note that there is no strict requirement to align RRC message sizes for resume request and connection request. Similar to for LTE, it is expected that RAN1 will make it possible to signal some different Msg3 TB sizes in random access response. This is needed for future compatibility and flexibility for different use cases. Thus, networks only provisioning DoNAS may not need to be impacted by a larger TBS as they could operate with a smaller TBS.
Furthermore, if the whole ID cannot be included in Msg3, it could be considered if the part which does not fit in Msg3 could be provided in a subsequent transmission or omitted/truncated based on network configuration.

It is therefore proposed to agree that:

Proposal 1 The Resume ID is eNB assigned.

Proposal 2 The Resume ID is a 40-bit bit-string 

Proposal 3 The Resume ID is an identifier with a Node ID part and a UE part.

Proposal 4 The full Resume ID can be included in the RRC connection resume request

Proposal 5 RAN2 to consider if there is a need to (additionally) support segmentation or truncation of resume ID in connection resume request.
3 Summary and Conclusion

Resume ID was discussed. It was observed that:

Observation 1
The long RRC Resume Id does not increase the amount of RAN1 work, nor impact the timely completion of NB-IoT.


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
The Resume ID is eNB assigned.
Proposal 2
The Resume ID is a 40-bit bit-string
Proposal 3
The Resume ID is an identifier with a Node ID part and a UE part.
Proposal 4
The full Resume ID can be included in the RRC connection resume request
Proposal 5
RAN2 to consider if there is a need to (additionally) support segmentation or truncation of resume ID in connection resume request.
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5 Annex

Table 1 shows the transmission times for 64-bit and 88-bit payloads, respectively. With the basic time unit of 8 ms, we see no difference in transmission time or battery life for 64 and 88 bit payload. For example, with the minimum TTI of 8 ms (i.e. one resource unit), both 64 and 88 bit payloads can be supported with coupling loss higher than 144 dB. For higher MCL like 154 dB and 164 dB, repetitions are used to achieve extended coverage and each repetition has coding rate 1/3 or lower to ensure sufficient coding gain. It is found that reducing the payload from 88 bits to 64 bits does not result in a lower number of repetitions and still able to maintain the MCL target.
Table 1: Transmission times for 64-bit and 88-bit payloads.

	MCL [dB]
	Single carrier 15 kHz (TX in ms)

	
	64 bits
	88 bits
	Delta
	Total latency
(99% confidence [4])

	144
	8
	8
	0
	1514

	154
	32
	32
	0
	3015

	164
	288
	288
	0
	6000
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