Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #NB-IOT
R2- 160460
Budapest, Hungary, 19 – 21 January, 2016
Agenda Item
: 5.1.2
Source

: CATT
Title


: Open Issues of Solution 18
Document for
: Discussion and decision
1 Introduction
In the last RAN2 meeting, the user plane based solution was discussed and some agreements have been made. In this contribution, we will further discuss 4 open issues for solution 18:

1) If different establishment cause values should be used for solution 2 and solution 18?
2) Which identity should be used as resume ID?

3) Introducing new messages or reusing existing messages to realize suspend and resume procedure?

4) Whether Mobility should be supported for RRC-Connected UE.

5) If the resume procedure fails when the AS context is not present in eNB?

2 Discussion
2.1 Establishment cause

In RAN2#92 meeting, RRC establishment cause was discussed, some cause values were selected to be applicable for NB-IOT. However, if different establishment cause values should be used for solution 2 and solution 18 is FFS.

	· We assume that the following values of RRC establishment cause may be applicable for NB-IOT: mt-Access, mo-Signalling, mo-Data,mo-Exception-Data; FFS if different cause values should be used for CP and UP solution. 


This issue depends on whether eNB needs to know which solution is requested by UE after receiving the RRCConnectionRequest message. It depends on two aspects:

· Aspect 1: Whether the same CN node is used for solution 2 and solution 18.
· Aspect 2: the differentiation of access priorities of services served by solution 2 and 18., i.e. purpose of legacy establishment cause..

Aspect 1 depends on the SA2’s architecture discussion. If different CN nodes are used, eNB needs to select the CN node based on the solution 2 or solution 18. Otherwise, eNB will select the CN node only based on the cause is NB-IOT or non-NB-IOT.
SA2 has discussed is there need to have separate “CIoT optimizations” indication  for solution 2 and solution 18. And the following working assumption has been made.
	Working Assumption: 
1. Will use 2 separate indication for CIoT optimization - one for the solution 2 (and others that cause mandatory IE errors) and one for solution 18. 


From the working assumption above, we can assume that two separate indicators should be introduced. However the need for separate indication in RRC signalling depends on whether different CN nodes (ie. Legacy MME and enhanced MME) are used for solution 2 and solution 18. 
For aspect 2, we think that, in this step, it is unnecessary to distinguish solution 2 from solution 18. Different cause values are used for different service to achieve different access priorities. It is unnecessary to use different establishment cause values for services supported over solution 2 and solution 18.
Proposal 1：There is no need to differentiate services supported on solution 2 and solution 18. The same RRC establishment cause values are used for services supported on solution 2 and solution 18.
Proposal 2: If SA2 decide to use enhance MME/C-SGN for solution 2 while use legacy MME for solution 18, RAN2 should introduce indicators to distinguish the two solutions in RRCConnectionRequest message.

2.2 Resume ID
In RAN2#92 meeting, Resume ID was discussed and identifier is FFS.

	· In the message to resume, the UE provides an Identifier to be used by the eNB to access the stored information required to resume the RRC Connection. Identifier FFS


The main options for Resume ID are as below.

· Option 1: C-RNTI;

· Option 2: eNB ID + C-RNTI;

· Option 3: physCellId + C-RNTI;

· Option 4: S-TMSI

For option 1, C-RNTI can’t be Resume ID for C-RNTI is a cell specific identity of RRC-Connected UE. A C-RNTI of a UE will be reallocated to another UE after the UE transition to RRC-IDLE. On the other hand, C-RNTI is reused in different cells. If UE reselects to another cell, the new serving eNB will confuse when UE resume with C-RNTI configured by the old serving eNB. Thus C-RNTI isn’t a good choice to be used as Resume ID.

Both option 2 and option 3 use C-RNTI to identify a UE. It needs the UE to keep C-RNTI when suspended. eNB can’t reallocate the C-RNTI which was allocated to the suspended UE. If many UEs are suspended (considering very large of NB-IoT devices), it may cause the problem that the eNB does not have enough C-RNTI to be used for RRC Connected UEs. Furthermore, neither eNB ID + C-RNTI nor physCellId + C-RNTI can be the identifier of S1 interface.

For option 4, S-TMSI is an identity of attached UE (includes RRC-IDLE and RRC-Connected state). It can also be the Resume ID of S1 interface. 

Proposal 3：Using S-TMSI as Resume ID.
2.3 Suspend and resume messages

In last meeting, suspend and resume procedures were also discussed. Reusing existing messages or introducing new messages are FFS.

	· The RRC suspend procedure and the RRC resume procedure may be new procedures with new messages, or may be implemented as new IEs in existing LTE procedures. This is FFS. 


After suspend procedure, UE status is transited from RRC-Connected to RRC–IDLE. UE stores the context but releases the RRC connection. Therefore RRCConnectionRelease message can be reused to realize suspend procedure.

Proposal 4：Introducing a suspend indicator in RRCConnectionRelease message to realize suspend procedure.

For resume procedure, UE resumes RRC connection and transits from RRC–IDLE to RRC-Connected state. In fact it is a RRC connection setup procedure. To reduce the signaling overhead, reusing RRCConnectionRequest message is a good method. 

Proposal 5：UE initials resume procedure via an indicator included in RRCConnectionRequest message.

2.4 Mobility
To reduce the signaling overhead, measurement report and handover are not supported in NB-IOT. For UE worked on solution 18, RLF may be happened, RRC reestablishment procedure will be initiated. It causes unexpected signalling overhead. To avoid it, a mechanism needs to be introduced to support the mobility of NB-IOT capable UE in RRC connected state. Cell reselection is a mobility mechanism used in RRC IDLE, it can be extended to RRC connected state in NB-IOT feature to avoid the signaling overhead caused by the bad radio link.
Proposal 6：RRC connected UE performs cell reselection to support mobility.

Another issue corresponds with mobility is if the resume procedure fails when the AS context is not present in eNB.
	· If the resume procedure fails, e.g. if the AS context is not present, we assume that the UE initiates connection setup. It is FFS if this is done in an optimized way or not. 


There are three potential solutions as below:

· Option 1: The resume procedure fails when the AS context is not present in eNB. The new RRC connection and AS context will be established.

· Option 2: The new eNB gets the UE context from the source eNB.

· Option 3: The new eNB gets the UE context from the CN node.

For option 1, there isn’t gain of the signaling overhead reduction.

For option 2, the new eNB needs to know the eNB ID of source eNB. The potential options are as below:

· Option 2-1: the new eNB acquires the source eNB ID from UE;

· Option 2-2: the new eNB acquires the source eNB ID from the CN node.
Based on the discussion in 2.2 and 2.3, eNB ID and S-TMSI needs 60 bits exceeding 48 bits which is the maximum bits in RRCConnectionRequest message. So option 2-2 maybe a better method.

For option 3, the new eNB gets the UE context from the CN node. It needs the CN node stores the UE’s AS context. Considering very large of NB-IoT devices, storing AS contexts in the CN node costs a large amount of storage space. In addition, transmission AS context between eNB and MME occupies the resources of S1 interface.

Proposal 7：The new eNB resumes UE’s connection via obtaining  the AS context from the source eNB.

Proposal 8：The new eNB gets the source eNB ID from the CN node.

3 Conclusion
In this contribution, we have discussed open issues of solution 18. And the following proposals are made.

Proposal 1：There is no need to differentiate services supported on solution 2 and solution 18. The same RRC establishment cause values are used for services supported on solution 2 and solution 18.
Proposal 2: If SA2 decide to use enhance MME/C-SGN for solution 2 while use legacy MME for solution 18, RAN2 should introduce indicators to distinguish the two solutions in RRCConnectionRequest message.

Proposal 3：Using S-TMSI as Resume ID.
Proposal 4：Introducing a suspend indicator in RRCConnectionRelease message to realize suspend procedure.

Proposal 5：UE initials resume procedure via an indicator included in RRCConnectionRequest message.

Proposal 6：RRC connected UE performs cell reselection to support mobility.

Proposal 7：The new eNB resumes UE’s connection via obtaining  the AS context from the source eNB.

Proposal 8：The new eNB gets the source eNB ID from the CN node.

4 Annex A

Agreements on solution 18
· We assume that for solution 18, a data radio bearer (DRB) is established in NB-IOT.
· We assume that the following values of RRC establishment cause may be applicable for NB-IOT: mt-Access, mo-Signalling, mo-Data,mo-Exception-Data; FFS if different cause values should be used for CP and UP solution. 
· Agree that the UE may retain the AS context in RRC_IDLE mode for UP solution. RAN2 assumes that this enhanced RRC_IDLE state is referred to as RRC_IDLE but this may be revisited. 

· Introduce a RRC Connection Suspend procedure which is used at transition from RRC_CONNECTED to RRC_IDLE state and where the UE stores the AS context;
· We assume that at suspend – resume, security is continued. It is FFS how this is done. 
· Introduce a RRC connection resume procedure which is used at transition from RRC_IDLE to RRC_CONNECTED and where previously stored information in the UE as well as in the eNodeB is utilized to resume the RRC connection.

· The RRC suspend procedure and the RRC resume procedure may be new procedures with new messages, or may be implemented as new IEs in existing LTE procedures. This is FFS. 

· In the message to resume, the UE provides an Identifier to be used by the eNB to access the stored information required to resume the RRC Connection. Identifier FFS
· If the resume procedure fails, e.g. if the AS context is not present, we assume that the UE initiates connection setup. It is FFS if this is done in an optimized way or not. 

· It is FFS if DRB can be multiplexed with connection resume request if the granted transport block size permits.
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