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1
Introduction
In RAN2#58bis, it was agreed that an “activity level description” (details FFS) can be provided from the source to the target eNB and the meaning of the information shall be standardised. In this contribution we discuss the meaning of the activity level description. 
2
Discussion
It has been agreed the concept we proposed in RAN2#58bis. We proposed the forwarding of DRX related information during inter-eNB HO in [1]. In the remaining of this contribution, we discuss that what should be included in the activity level description. 
We can consider the followings as a candidate of the activity level description. 
A) Last DRX level configured by source eNB (agreed in Stage 2)
· The DRX level that a UE requesting handover stayed just before handover preparation, i.e. before sending a measurement report.
· This can be indicated by on-duration and DRX cycle. 
· Some companies felt that this information alone suffice the guess of UE’s data activity by target eNB and other companies expressed their views that this information alone is not sufficient and hence more information regarding on the inactivity level is required.

B) Period staying in the last DRX level at source eNB
· The information indicates how long UE stayed in the last DRX level in source eNB.
· This can be derived by memorizing the starting time that the UE moves to the current DRX level.
· This information may be useful for target eNB considering the following cases:

1 When source eNB used a long DRX level and UE stayed at the long DRX level for a long time, it confirms that UE’s activity level was very low at source eNB. Therefore, target eNB can reliably configure the UE with the same DRX level as source eNB. 
2 When source eNB used a short DRX level and UE stayed at the short DRX level for a long time, it confirms that UE has a high activity level at the source eNB. Therefore, target eNB can reliably configure the UE with the same DRX level as source eNB.

3 When UE stayed at last DRX level only for a short period of time, then it indicates that UE activity level has changed recently and target eNB may or may not use the same DRX level as source eNB.

C) RLC SDU buffer size at the time of HO preparation 

· This information is a simple size of the RLC SDU buffer size of the UE at the source eNB at the time of handover preparation and this information could be useful for target eNB considering

1 When there is a large RLC SDU in the buffer, target eNB can configure the DRX level to a short level in order to deliver the stored RLC SDU.

2 When there is a small RLC SDU in the buffer, then target eNB may configure the DRX level same as the level configured by source eNB.

3 When there is no RLC SDU in the buffer, then target eNB may release the RRC connection after handover. For this purpose, target eNB may also use the last DRX level at the source cell and the period UE stayed in that level as well, i.e. UE has no stored RLC SDU, UE has stayed in a long DRX level for a long time.  
We also proposed in [1] that the early DRX control (detail would be implementation matter) should be started right after HO completion based on the above DRX related information (we refer to it as “Dormancy context” in Fig.1).
Currently it has been agreed that when a UE in DRX is going to achieve inter-eNB HO, the UE moves to continuous reception immediately after sending a measurement report and goes on staying continuous reception until the inter-eNB HO is completed. The DRX control should be restarted by the target eNB with the same procedure as HO UEs, i.e. the target eNB cannot utilize the information regarding the UE’s DRX in the source cell. For example, after the expiration of an inactivity timer the UE can move to DRX. Hence, if some kinds of optimization are applied right after HO completion, the coordination between the source eNB and the target eNB would be required. Then, we propose that the Dormancy context be sent via X2 signalling from the source eNB to the target eNB in the HO preparation as shown in Fig.1. Due to this proposal the target eNB can restart the DRX control for HO UEs right after the HO completion. 
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Fig. 1 inter-eNB handover using Dormancy context transfer 
3
Conclusion
During the previous RAN2#58bis meeting, there was open issue related to how the inactivity level can be defined in order for target eNB to configure appropriate DRX level during the inter-eNB handover. We have proposed three eNB internal measurements as a candidate “inactivity level” indicator as follows; 

A) Last DRX level at source eNB (already agreed)
B) Period staying in the last DRX level at source eNB
C) RLC SDU buffer size at HO preparation
We think that these measurements are less complicated and straightforward. And therefore we propose RAN2 to discuss these candidate measurements and capture our proposals in [2].
Text Proposal 
We propose the following text proposal for RAN2 TS [2].

--------------------------------------------- Text Proposal Start --------------------------------------------------------------------

10.1.2.1.1
C-plane handling
The HO procedure is performed without EPC involvement, i.e. preparation messages are directly exchanged between the eNBs. The release of the resources at the source side during the HO completion phase is triggered by the eNB. The figure below depicts the basic handover scenario where neither MME nor Serving Gateway changes:

Below is a more detailed description of the intra-MME/Serving Gateway HO procedure:

0
The UE context within the source eNB contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update.

1
The source eNB configures the UE measurement procedures according to the area restriction information. Measurements provided by the source eNB may assist the function controlling the UE's connection mobility.

2
UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification etc. 

3
Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE.

4
The source eNB issues a HANDOVER REQUEST message to the target eNB passing necessary information such as the Dormancy context, which includes A)Current DRX level, B)The period staying in current DRX level, C) RLC SDU buffer size at HO preparation to prepare the HO at the target side (UE X2 signalling context reference at source eNB, UE S1 EPC signalling context reference, target cell ID, RRC context, SAE bearer context). UE X2 / UE S1 signalling references enable the target eNB to address the source eNB and the EPC. The SAE bearer context includes necessary RNL and TNL addressing information.  QoS profiles of the SAE bearers and possibly the AS configurations of these bearers are FFS.

5
Admission Control may be performed by the target eNB dependent on the received SAE bearer QoS information to increase the likelihood of a successful HO, if the resources can be granted by target eNB. The target eNB configures the required resources according to the received SAE bearer QoS information and reserves a C-RNTI.
6
Target eNB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNB. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as part of the Handover Command. The container may include new C-RNTI, possibly some other parameters i.e. access parameters, SIBs, etc. The HANDOVER REQUEST ACKNOWLEDGE message may also include RNL/TNL information for the forwarding tunnels, if necessary.

Steps 7 to 15 provide means to avoid data loss during HO and are further detailed in 10.1.2.1.2 and 10.1.2.3.

7
The source eNB generates the HANDOVER COMMAND (RRC message) towards the UE. The HANDOVER COMMAND includes the transparent container, which has been received from the target eNB. The source eNodeB performs the necessary integrity protection and ciphering of the message. The UE receives the HANDOVER COMMAND with necessary parameters (i.e. new C-RNTI, possible starting time, target eNB SIBs etc) and is commanded by the source eNB to perform the HO. It is probable that UE needs to acknowledge reception of the HANDOVER COMMAND with RLC acknowledgment procedure.

8
After expiry of starting time in HANDOVER COMMAND, UE performs synchronisation to target eNB and then starts acquiring UL timing advance. 

9
Network responds with UL allocation and timing advance. 

10
When the UE has successfully accessed the target cell, the UE sends the HANDOVER CONFIRM message (C-RNTI) to the target eNB to indicate that the handover procedure is completed for the UE. The target eNB verifies the C-RNTI sent in the HANDOVER CONFIRM message. The target eNB can now begin sending data to the UE. Based on further optimizations, the downlink data transmission can begin as early as after step 8 (FFS).

11
The target eNB sends a HANDOVER COMPLETE message to MME to inform that the UE has changed cell.
12
The MME sends a USER PLANE UPDATE REQUEST message to the Serving Gateway.

13
The Serving Gateway switches the downlink data path to the target side and can release any U-plane/TNL resources towards the source eNB.
14
Serving Gateway sends a USER PLANE UPDATE RESPONSE message to MME.

15
The MME confirms the HANDOVER COMPLETE message with the HANDOVER COMPLETE ACK message.

16
By sending RELEASE RESOURCE the target eNB informs success of HO to source eNB and triggers the release of resources. The timing for the target eNB to send this message between steps 10 and 15 is FFS.

17
Upon reception of the RELEASE RESOURCE message, the source eNB can release radio and C-plane related resources associated to the UE context. 
--------------------------------------------- Text Proposal End --------------------------------------------------------------------
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