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1. Introduction
In RAN2#91bis, RAN2 has agreed to assume that Dedicated Scheduling Request needs not to be supported [1].

	Assume that we do NOT need to support
· MBMS service 

· Semi-Persistent Scheduling (the current SPS)
· Dedicated Scheduling request

· Activation / deactivation


However, considering the progress RAN2 made so far, we think that the agreement should be revisited. In this paper, we analyse the need for the dedicated SR. 
2. Discussion
The main reason why RAN2 excluded dedicated SR was to simplify the UE and UE can request the UL resources by RA procedure [2]. However, we noticed that the dedicated SR is needed if data volume indication (DVI) is supported. 
In the past meetings, RAN2 agreed to introduce DVI which is transmitted in Msg3 [3][4]. The main motivation of DVI is that eNB can get the buffer status information of U-plane data prior to the first BSR and can terminate the RRC connection as early as possible which results in more battery saving. Here, we would like to review how the DVI can help the UL scheduling under the assumption that only RA procedure is used for scheduling request. Figure1 illustrates when eNB can serve the necessary UL resources for the user data. 
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Figure.1
In Figure1, following steps are performed.

STEP0: UE initiates RA procedure for initial access.

STEP1: UE transmits Msg3 which contains RRC connection request (and DVI)

STEP2: UE receives Msg4 and establishes the radio bearer.

STEP3: UE initiates RA procedure to request scheduling for Msg5

STEP4: UE transmits Msg3 which contains C-RNTI MAC CE and BSR MAC CE (+ part of data, if allowed)

STEP5: UE receives Msg4 (UL grant)

STEP6: UE transmits PUSCH which contains Msg5 and user data
In Fig.1a (conventional case), the earliest timing when eNB obtains the BS information for the user data is STEP4. On the other hand, as in Fig.1b (current assumption), if we use DVI, eNB can know the BS in STEP1 which is earlier than STEP4. However, when eNB tries to provide UL resources for the user data, eNB should confirm that UE has processed the Msg4 and the RB is ready to transmit data. Otherwise, UE may transmit only padding. In the conventional case, possible earliest timing for such confirmation is the reception timing of C-RNTI MAC CE (which is transmitted by UE in RRC connected) in Msg3 (STEP4). Even for the case of supporting DVI, the same timing is applicable since there is no any other UL signalling to be used by the eNB for the confirmation after transmission of Msg4 (STEP2). Consequently, as depicted in Fig.1b, even if eNB obtains BS information in STEP3, the actual UL scheduling for user data will be suspended until STEP4. 
Observation1: From the actual UL scheduling timing point of view, DVI will not contribute early connection termination.

This fact comes from that eNB cannot confirm the UE establishing RB before the first BSR if the scheduling request relies only on RA procedure. On the other hand, if the dedicated SR for NB-IoT is supported, such a dilemma can be resolved. Specifically, as in Figure2, after reception and processing of Msg4, UE transmits the dedicated SR for Msg5 which can be used by eNB as the confirmation message. Then, eNB can provide the necessary UL resources calculated via DVI before reception of the first BSR. 
Observation2: The gain from DVI can be foreseen with dedicated SR.

[image: image2.emf](RACH)Msg.1/2

Msg.3 (RRC Conn. Request, DVI)

Msg.4(RRC ConnectionSetup)

Msg.5 + UP data

Dedicated SR

Uplink Grant

UE eNB

eNB obtains BS info. 

eNB confirms UE 

applies Msg4

SR of Msg5


Figure.2
Moreover, comparing the RA procedure and dedicated SR, since dedicated SR is one shot signalling, there will be beneficial from overhead and UE battery saving point of view. Also, from multiple-PRB operation point of view, dedicated SR will be beneficial. This is because without dedicated SR, UE may go back to anchor PRB due to every UL data arrival even when UE is on the non-anchor PRB.

Thus, we propose to support dedicated SR for NB-IoT.
Proposal1: Support dedicated SR for NB-IoT (details are up to RAN1)

Proposal2a: Send LS to RAN1 to discuss how to support dedicated SR

If RAN2 cannot agree to support dedicated SR, since the gain from DVI is not foreseen, DVI is not supported in Rel-13. 
Proposal2b: If RAN2 cannot agree to support dedicated SR, DVI is not supported.

3. Summary and Conclusion

In this contribution, we addressed the dedicated SR supporting for NB-IoT and followings are observed and proposed:
Observation1: From the actual UL scheduling timing point of view, DVI will not contribute early connection termination.

Observation2: The gain from DVI can be foreseen with dedicated SR.
Proposal1: Support dedicated SR for NB-IoT (details are up to RAN1)

Proposal2a: Send LS to RAN1 to discuss how to support dedicated SR

Proposal2b: If RAN2 cannot agree to support dedicated SR, DVI is not supported.
4. References

[1] “Report of the LTE breakout session (NB-IoT) in RAN2#91bis”, Mediatek Inc. (Session Chair)
[2] R2-154453, “Discussion on LTE UP protocol for NB-IoT”, ZTE Corporation
[3] R2-160502, “BSR for early transmission of small data”, LG Electronics Inc.
[4] R2-161153, “Volume indication for NB-IoT data”, CATT

[5] R2-161774, “Report of the LTE breakout session (NB-IoT) in RAN2#93”, Mediatek Inc. (Session Chair)
PAGE  
2

_1521017210.vsd
横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�

(RACH)Msg.1/2


Msg.3 (RRC Conn. Request)


Msg.4(RRC ConnectionSetup)


Msg.5 + UP data


(RACH)Msg.1/2


(RACH)Msg.1/2


Msg.3 (RRC Conn. Request, DVI)


Msg.4(RRC ConnectionSetup)


eNB obtains BS info. 


Msg.3 (C-RNTI MAC CE, BSR)


Msg.4 (Uplink Grant)


Msg.5 + UP data


(RACH)Msg.1/2


Msg.3 (C-RNTI MAC CE, BSR)


Msg.4 (Uplink Grant)


UE


eNB


UE


eNB


Fig1a. Without DVI
(Conventional)


Fig1b. With DVI
(Current assumption)


eNB obtains BS info. and confirms UE established RB


eNB confirms UE established RB


RA for SR of Msg5


RA for SR of Msg5



_1521018131.vsd
横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�

(RACH)Msg.1/2


Msg.3 (RRC Conn. Request, DVI)


Msg.4(RRC ConnectionSetup)


Msg.5 + UP data


SR of Msg5


Dedicated SR


Uplink Grant


UE


eNB


eNB obtains BS info. 


eNB confirms UE applies Msg4



