[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #98	R2-1705381
Hangzhou, China, 15th – 19th May 2017
	
Agenda item:	10.2
Source:	Samsung, ITL, VIVO 	
Title:	UE requirements before and during handover 
Document for:	Discussion 
1	Introduction
RAN1 has sent LS to RAN2 to inform their agreement on NR [1].
	· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements



The details of time index indication in PBCH shall be discussed in RAN1. However, it is RAN2’s responsibility to clarify RAN2 requirement so that RAN1 can take them into account when designing NR channels. 
2	RAN2 requirements upon handover in LTE 
Table 1 shows handover procedure specified in section 5.3.5.4 of 36.331.
<Table 1>
	
If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
...
1>	if the carrierFreq is included:
2>	consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;
1>	else:
2>	consider the target PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;
1>	start synchronising to the DL of the target PCell;
...
1>	submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;
1>	if MAC successfully completes the random access procedure; or
1>	if MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI:
...
2>	apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PCell;
...
...
2>	the procedure ends;
NOTE 4:	The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell, except for BL UEs or UEs in CE.




The essential system information (MIB, SIB1 and SIB2) except SFN are provided in the RRC connection reconfiguration message. As seen in yellow text and green text, UE is not required to acquire SFN of the target cell thus not required to decode PBCH of the target cell during handover. The principle is explicitly indicated in note 4.  
The principle has been there from the first version of the LTE RRC specification and has not been challenged/changed at least for normal UE.
Observation#1: In RAN2 perspective, LTE UE is not required to decode PBCH of the target cell during handover. 
3 Discussion
It needs to be further discussed the purpose of the time index indication within the NR-SS block comprising the PSS, SSS and PBCH. RAN2#97bis made the following agreements [2]: 
	1. In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report.
2. UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block. 
FFS whether it is needed for all events. 
FFS how the UE can choose the best beams. 
FFS whether quality of the beams are also reported
FFS whether the same applies for CSI-RS



Based on the RAN1 LS [1] our understanding is, the time index correspond to an SS block identifier, which can also serve as a beam ID for SS-block-RSRPs. According to above RAN2 agreements the beam ID corresponding to the NR-SS block needs to be included in the measurement report. This imposes an additional UE requirement before event triggering in addition to that during HO for knowing the time index from the NR-SS block. Some valid problems we think that are as follows:
1. If UE needs to report SS block index together with SS-block RSRP of target cell, UE may need to decode PBCH of all potential target cell(s) if the time index is included in PBCH.
2. When UE is handed over from serving cell to target cell, and if the HO command does not include the beam-specific RACH configuration then UE needs to decode PBCH/MSI to select a RACH occasion for preamble transmission to avoid beam sweeping of preamble transmission.

Please refer to RAN2 TR 38.804 section 10.2.2 which is reproduced below for reference:
	10.1.2            Network controlled mobility
Network controlled mobility is applied for the UE in RRC_CONNECTED and is dealt with or without RRC. The RRC driven mobility is responsible for the cell level mobility, i.e. handover. Handover signalling procedures adopt the same principle as Rel-13 LTE as specified in TS 36.300 [3]. For inter-gNB handover, the signalling procedures consist of at least the following elemental components illustrated in Figure 10.1.2-1:
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Figure 10.1.2-1: Inter-gNB handover procedures
1    The source gNB initiates handover and issues a Handover Request over the Xn interface.
2    The target gNB performs admission control and provides the RRC configuration as part of the Handover Acknowledgement.
3    The source gNB provides the RRC configuration to the UE in the Handover Command. The Handover Command message includes at least cell ID and all information required to access the target cell so that the UE can access the target cell without reading system information. For some cases, the information required for contention based and contention free random access can be included in the Handover Command message. The access information to the target cell may include beam specific information, if any.


 Based on the yellow highlighted text above it is already captured there is no requirement for the UE to read the system information i.e. PBCH/MSI to access the target cell.
In our understanding there are three different options in RAN1 for indicating index indication using NR-SS block:
Option1: MIB/PBCH includes the time indication This option is obviously not desirable when above mentioned RAN2 requirements are considered.
Option2: RV based indication  This option may not be feasible when number of beams is large; and it may anyway require UE to decode MIB/PBCH which is again not desirable from RAN2 point of view.
Option3: Time indication outside MIB payload In this option the time indication is not included in MIB payload but outside the MIB payload. This option does not require the UE to decode PBCH which does not violate RAN2 requirement but the UE is still required to decode the NR-SS block which the UE anyway is required to perform for DL synchronization with target cell.
Observation#2: In RAN2 perspective, NR UE is not required to decode PBCH of target cell(s) for RRM measurement reporting and during handover.
In RAN2 perspective, based on Observation#1 and Observation#2 we believe the principle shall not be broken without strong justification. It is proposed to send LS to RAN1 to inform RAN2 view.
Proposal: RAN1 is kindly informed to design NR-SS block/PBCH for time indication which does not impose UE requirement to decode PBCH of target cell(s) for RRM measurement reporting and during handover.
A draft LS reply is accompanied in [3].
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