
3GPP TSG RAN WG2 Meeting #96


R2-169117
Reno, Nevada, USA, 14th – 18th November 2016
Title:
DRAFT LS Reply on IDLE and CONNECTED mobility
Response to:


Release:
Rel-14
Work Item:
FS_NR_newRAT
Source:
Ericsson [to be RAN WG2]
To:
RAN1
Cc:

Contact Person:

Name:
Icaro Da Silva
Tel. Number:
+46 722449862
E-mail Address:
icaro.leonardo.da.silva@ericsson.com
1. Introduction
In RAN2#96, after the discussions regarding the cell definition in NR and the idle and connected mode operation. In RAN2#96bis RAN1 has discussed the following question asked by RAN2.

-
What are the RAN1 assumptions on whether the signals (e.g. reference and/or synchronisation signals) supporting idle or connected mode operations are transmitted in the same manner or not such as in terms of beamforming configuration (e.g. single beam, multi-beam)?"

As a response, for DL based mobility, RAN1 assumes the following:

-
Option A): If the same signal(s) are used for idle and connected, the signal(s) supporting idle mode RRM measurement for cell selection/reselection operation and the signal(s) supporting connected mode RRM measurement for inter-cell mobility are transmitted in the same manner, in terms of beamforming configuration (e.g. single beam, multi-beam).

-
Option B) If different signal(s) are used for idle and connected, the signal(s) supporting idle mode RRM measurement for cell selection/reselection operation and the signal(s) supporting connected mode RRM measurement for inter-cell mobility can be transmitted in same or different manners by gNB implementations (FFS: may or may not be transparent to UE), in terms of beamforming configuration (e.g. single beam, multi-beam).

RAN1 is still discussing whether to support either or both options.

2. Overall Description

RAN2 respectfully ask RAN1 to take these issues into account when designing the RS for RRM measurements in idle and/or connected.

It should be noted that RAN2 agreed the following working assumption (to be confirmed by RAN1)

a/ Connected active mode RRM measurement and reporting based on at least the signals used by idle mode RRM measurement should be supported in NR.

b/  Additional RS may need to be used for RRM measurement in the connected active mode besides the signals used by idle mode RRM measurement, which is dependent on RAN1’s decision.

In addition to these relevant agreements to, RAN2 would like to report that the following potential issues are being studied: 

· RAN2 aims to minimize the handovers followed by state transition. RAN2 acknowledges that the this will not happen if signals in Option B are configured with the same beamforming characteristic but possibly with different periodicity. In the case of option B with different beamforming of idle and connected signals, ping-pong avoidance mechanisms may be required to address at least some cases. Solutions for that problem are being discussed by RAN2 and the complexity and the impacts would need further study. Also, the scenarios this would occur also need further evaluation e.g. static/mobile UE’s and/or UE’s in the cell center/border, etc. 

· RAN2 aims to support energy efficiency features by applying longer DTX cycles between transmissions e.g. 40ms. In the case of option A, one potential issue is the need to transmit them with short period e.g. 5ms while this may not be essential for idle UEs.

· RAN2 aims to minimize the need for inter-gNB configuration. In scenarios with multiple cells from different gNBs, inter-gNB coordination would be required if the configuration of the additional RS is dynamic. However, that should not be a problem in scenarios with a single gNB defines multiple cells and/or TRP’s.

· RAN2 aims to minimize the system information to be transmitted. For either options A or B, if narrow beams are used, overhead could be high.  

· RAN2 has agreed that a UE in connected should be able to distinguish the beams of its serving cell from the beams of non-serving cells. RAN2 assumes that not indicating cell identity by the reference signals used for measurements in connected may require configuration e.g. when the perform state transition to connected.

2/Actions

RAN1 respectfully ask RAN2 to take this information into account in their work on mobility, and inform RAN1 on the potential issues regarding the choice of the above options.
First version 
RAN would like to provide the following information regarding the options discussed by RAN1:

· RAN2 thinks that inter cell mobility (ping pong) should be avoided upon transitions between idle and connected (and in particular inter-gNB mobility)

· Use of different reference signals/ reference signal characteristics in idle and connected will likely require an additional ping-pong avoidance mechanism. The complexity and the impacts would need further study by RAN2.

· It should be noted that RAN2 agreed the following working assumption (to be confirmed by RAN1)

a/ Connected active mode RRM measurement and reporting based on at least the signals used by idle mode RRM measurement should be supported in NR.

b/  Additional RS may need to be used for RRM measurement in the connected active mode besides the signals used by idle mode RRM measurement, which is dependent on RAN1’s decision.

· RAN2 would further like to note that inter-gNB coordination would be required if the configuration of the additional RS is dynamic. E.g. dynamic on/ off, dynamic periodicity or UE specific RS would result in increasing levels of inter-gNB coordination.

· Not indicating cell identity by the reference signals used for measurements in connected would further complicate the ping pong avoidance mechanism. As the details of such mechanism have not been discussed, further study by RAN2 would be required to obtain a proper overview of (the severity of) the impacts

· As indicated before, a UE in connected should be able to distinguish the beams of its serving cell from the beams of non-serving cells. RAN2 assumes that not indicating cell identity by the reference signals used for measurements in connected may require frequent RRC reconfiguration i.e. to signal the reference signals to be measured
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