
3GPP TSG-RAN2#93bis
R2-162661
11th – 15th April 2016
Dubrovnik, Croatia
Source:                    
NTT DOCOMO, INC.
Title:  
Necessary IEs in Message 3 
Document for:        
Discussion and Approval
Agenda Item:         
7.14.2.1
1. Introduction
In the previous RAN2 meetings, the content of Msg.3 for Resume procedure was discussed. The discussion mainly focused on Resume ID which was escalated to the RAN plenary where a way forward was agreed [1,2]. On the other hand, RAN2 has not yet discussed in details the necessary IEs for Msg. 3 for Connection Establishment procedure. This paper discusses further the necessary IEs for Msg. 3 (both Connection Establishment and Resume procedure) and in which layer those IEs need to be defined.
2. Discussion
Table 1 shows the IEs that may be necessary to be included in Msg.3, each for Resume and Connection Establishment procedure.


[image: image6.png]UE ID v :Resume ID v :Ue-ID (s-tmsi, random)
Short MAC-| v (included) X (Not included)

Est. Cause v v/

DVI ? (Need discussion) ? (need discussion)

UP/CP capability

X (not needed)

v (need discussion)

Multi-tone capability

? (Need discussion)

? (Need discussion)





The open issue addressed in this paper is focusing on DVI (Data Volume Indicator), UP/CP capability indication and UL Multi-tone transmission capability. 
2.1 DVI (Data Volume Indication)

The necessity of DVI

DVI is needed based on the argument that it is beneficial to indicate to the eNB the UL data volume needs to be sent by the UE when SRB/DRB has not yet established. The main purpose is to enable multiplexing U-plane data when Msg.5 is sent. By doing this, the UE can reduce the time stayed in RRC_CONNECTED and so reduce the power consumption. Increased Msg.5 TBS to 64 and 80 bits was also intended for this purpose. The difference with BSR today is the point where SRB/DRB has not yet established such that BSR cannot yet be triggered. 

However, when DVI is considered together with the agreement of no support of Dedicated SR, we think that the benefit of indicating DVI is questionable. Let us analyse the benefit of having DVI in the following cases:

a. UP solution – Resume procedure with and without Dedicated SR support 

b. UP solution – Connection establishment procedure with and without Dedicated SR support

c. CP solution – Connection establishment procedure with and without Dedicated SR support

Case a: UP solution - Resume procedure with and without Dedicated SR support

Figure 1a and 1b show the Resume procedure with and without Dedicated SR support, respectively. 
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Figure 1a: Resume procedure with Dedicated SR


Figure 1b: Resume procedure without Dedicated SR

From signalling reduction perspective, we can see from Figure 1a that having DVI in msg.3 has benefit when Dedicated SR is supported, such that the eNB can assign uplink grant for Msg.5 and UP data based on the DVI received earlier. However, in the case of non-support of Dedicated SR, as seen in Figure 1b, RA procedure needs to be performed to request scheduling of msg.5 (RRCConnSetupComplete for resume). In this case BSR MAC CE can be sent within this Msg3 of this RA procedure (together with C-RNTI MAC CE), and eNB can use this BSR to assign the necessary uplink grant for msg.5 (RRCConnSetupComplete for resume) and the UP data based. Therefore, sending DVI in earlier timing has no benefit for the case where Dedicated SR is not supported.
Case b: UP solution – Connection establishment procedure with and without Dedicated SR support
Figure 2a and 2 b shows the Connection Establishment procedure with and without Dedicate SR support, respectively.
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Figure 2a: Resume procedure with Dedicated SR


Figure 2b: Resume procedure without Dedicated SR

For UP solution connection establishment, it is assumed that RRC Connection Reconfiguration to establish DRB is needed anyway. We can see from Figure 2a that if Dedicated SR is supported, DVI provided at earlier timing would slightly help the eNB when assigning uplink grant for RRCConnectionReconfigurationComplete and possible UP data that is intended to be multiplexed at the same timing. On the contrary if Dedicated SR is NOT supported as shown in Figure 2b, sending DVI in earlier timing has no benefit since BSR transmitted at the RA procedure for scheduling request of RRC Connection Reconfiguration Complete can be used.
Case c: CP solution – Connection establishment procedure with and without Dedicated SR support
Figure 3a and 3b shows the Connection Establishment procedure for CP solution with and without Dedicated SR, respectively.
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Figure 3a: Resume procedure with Dedicated SR


Figure 3b: Resume procedure without Dedicated SR

For CP solution connection establishment, no DRB needs to be established. However, as shown in Figure 3a and 3B, similar with the above case a and case b, indicating DVI early in the procedure only bring benefit if Dedicate SR is supported. 

From the above 3 cases we can see that the necessity of DVI largely depends on the support of Dedicate SR. If dedicated SR is not supported, as per the agreement today, then there is no benefit of including DVI in msg.3 because uplink data size can be indicated with the legacy BSR sent during the RA procedure which has to be triggered every time the UE needs to send UL signalling/data.  Therefore, we think that agreement wrt. non-support of Dedicated SR needs to be revisited [3], and the necessity of DVI depends on whether SR is supported.
Observation 1: The necessity of DVI inclusion in msg.3 largely depends on the support of Dedicated SR.

Proposal 1: RAN2 to revisit the support of Dedicated SR and then decide whether DVI is necessary.
Proposal 2: Under assumption that Dedicated SR is not supported, DVI is not necessary.

Which layer DVI is defined?
At the previous RAN2#93, [4] discussed whether DVI should be defined in RRC layer or MAC layer. If DVI is to be defined, we think that defining it in MAC layer is better since it has similar functionality as today’s BSR. Otherwise, at eNB side, additional interaction from RRC to MAC is needed.
Proposal 3: If DVI is defined for NB-IoT, it should be defined at MAC layer.

A straightforward way to define DVI in MAC layer is to define a new MAC CE. However, this may create additional overhead due to the corresponding MAC sub-header. One other alternative is to define a new CCCH MAC PDU format that includes DVI. An example is illustrated in figure 4.
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Figure 4. CCCH with DVI MAC PDU

Proposal 4: If DVI is defined at MAC layer, RAN2 to discuss how to introduce DVI in MAC PDU format.

2.2 CP/UP capability 
SA2 LS [5] indicates that the UE needs to indicate the CP/UP capability to the eNB so that the eNB can route the Attach message to the MME that support the concerning CIoT functionality.  Naturally it is understood that this indication is needed only for establishment procedure and not needed for resume procedure. It should be noted that RAN3 has also been discussing this but they have not reached any decision. 

Observation 2:  If CP/UP capability indication is needed, it is only needed for connection establishment procedure.
In the case that the UE needs to indicate CP/UP CIoT capability to the eNB, some alternatives can be foreseen.


Alt.1: (SA2 discussion) as part of msg. 5 defined in RRC (new IE in RRCConnection

Alt.2:  As part of msg. 3 defined in RRC (new IE in RRCConnectionRequest)


Alt.3: As part of msg. 3 defined in MAC (dedicated LCID of CCCH for UP/CP solution)
Bearing in mind that the ongoing discussion on ASN.1 for NB-IoT seems to be in direction of having separate ASN.1 file for NB-IoT, it seems that there is no size restriction on msg.3 or msg. 5 for NB-IoT case. However, considering that NB-IoT enhancement is also discussed for non-NB IoT UE, common solution for both NB-IoT and non-NB-IoT UE would be beneficial. The solution that would allow common solution is alternative 3. In this solution, similar to the approach of indicating Cat.0 in Msg.3, new dedicated LCID for CCCH was defined. Draft CR for this solution is submitted in [6]
Proposal 5:  If CP/UP capability indication is needed, it is defined as dedicated LCID of CCCH.

2.3 Multi-tone transmission capability 

RAN#71 agreed a way forward to define single-tone transmission capability as mandatory and to define an IoT bit for multi-tone transmission capability [2]. However it is not clear whether this indication is needed in Msg.3 or can it be indicated in the as part of UE Capability information and sent in UE Capability Enquiry procedure.
With the understanding that during the Initial Attach, common for both CP and UP solution, UE Capability Enquiry procedure may be performed to indicate the complete UE capability. As in legacy mechanism, the MME may store this information until the UE detaches, and for every IDLE to CONNECTED procedure, the eNB is able to obtain this information from MME. Therefore, we believe that Multi-tone transmission capability does not need to be indicated as part of Msg.3.
Proposal 6: 
UL Multi-tone transmission capability does not need to be indicated in Msg.3. 

Proposal 7: 
UL Multi-tone transmission capability is included as part of UE Capability container for NB-IoT and sent during initial access.
3. Summary and Proposal
This paper discussed the necessary IEs for Msg. 3 (both Connection Establishment and Resume procedure) and in which layer those IEs need to be defined.
The following were proposed:
Proposal 1: RAN2 to revisit the support of Dedicated SR and then decide whether DVI is necessary.

Proposal 2: Under assumption that Dedicated SR is not supported, DVI is not necessary.

Proposal 3: If DVI is defined for NB-IoT, it should be defined at MAC layer.

Proposal 4: If DVI is defined at MAC layer, RAN2 to discuss how to introduce DVI in MAC PDU format.

Proposal 5:  If CP/UP capability indication is needed, it is defined as dedicated LCID of CCCH.

Proposal 6:  UL Multi-tone transmission capability does not need to be indicated in Msg.3. 

Proposal 7:  UL Multi-tone transmission capability is included as part of UE Capability container for NB-IoT and sent during initial access.
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