3GPP TSG-RAN WG2 Meeting#103bis

  

                             R2-1814396
Chengdu, China, 8th – 12th October 2018                                               

Source: 
ZTE Corporation
Title: 
Consideration on MPDCCH performance improvement in eMTC
Agenda item:
12.1.7
Document for:     Discussion and Decision
1 Introduction

In RAN#80, a new WI on Rel-16 eMTC enhancements was agreed. One of the objectives is:
Improved DL transmission efficiency and/or UE power consumption:

· Specify MPDCCH performance improvement by using CRS at least for connected mode [RAN1, RAN2, RAN4]

In RAN1 #94, the following agreements have been made:
	· CRS for improving channel estimation on USS MPDCCH is supported.
· The relation between the MPDCCH DMRS and CRS is defined for enabling improved channel estimation. 

· FFS the details on specifying the relation (e.g., whether the ‘definition’ means predefined in specification or done by signalling, relation between the CRS ports and DMRS ports, power offset between DMRS-CRS).

· eNB enables/disables “CRS for improving channel estimation on MPDCCH” via dedicated or broadcasted RRC signaling. FFS the details on the signaling.

· CRS for improving channel estimation on Type0-MPDCCH CSS MPDCCH is supported.


In this paper, we will discuss the possible RAN2 impacts of using CRS to improve MPDCCH performance. 
2 Discussion

In legacy eMTC, the DMRS is used as a reference signal for channel evaluation and it assists UE to detect MPDCCH. With the objective in WID, in R16, study are needed for MPDCCH performance improvement by using CRS. As the CRS has much greater density than DMRS, if the CRS is used for channel evaluation, the accuracy of channel evaluation can be improved. 

2.1 Use cases
With reference to the RRC connection procedure, we think there are several use cases for using CRS to improve MPDCCH monitoring performance.
Case 1: Using CRS for improving paging detection

In this case, CRS is used for improving paging monitoring performance. Before an associated PO, the UE needs to receive CRS and perform channel evaluation. The channel evaluation result which calculated by CRS can be helpful for paging detection.

Case 2: Using CRS for improving RAR detection

There are following two scenarios for using CRS for improving RAR detection:

1) RAR detection in initial random access

The UE can use the CRS as an assistant reference signal to complete channel evaluation for RAR detection in initial random access. One option is that the UE detects CRS and perform channel evaluation before initiating a random access procedure. Then later such channel evaluation result can be used for RAR detection. Another option is to trigger CRS detection at the start of preamble transmission. The UE needs to complete the channel evaluation before the starting of RAR window and then detects RAR using the channel evaluation result.

2)  RAR detection in handover

When handover happens, the CRS configuration of the new cell can be transferred to the UE by handover command signalling. Then the UE detects CRS of the new cell to implement MPDCCH channel evaluation. The channel evaluation result can be used for improving the RAR detection in the random access procedure in the new cell.

Case 3: Using CRS in MBMS

Detecting CRS can be used for MTCH and MCCH channel evaluation to improve the MBMS performance. 

Case 4: Using CRS in Unicast

CRS can also be used for channel evaluation to improve the performance of UE monitoring MPDCCH in UE-specific search space. Whether the CRS configuration applied for channel evaluation in UE-specific search space need to be different from that for common search space can be depend on RAN1 discussion. 
Observation l: Using CRS to improve MPDCCH monitoring performance can be applied in the paging, random access, MBMS and unicast procedures.
2.2 RAN2 impacts
Generally, for all the above cases, the eNB needs to configure CRS parameter in SIB. And one bit may be needed to enable the function. If the UE has the capability and the function is enabled by eNB, the UE can receive the CRS based on its configuration and use it for the channel evaluation.
For the handover case, the CRS configuration of target cell needs to be provided to UE through handover signaling. This can be done by transmitting the SIBs of the target cell to UE.

For the MBMS case, as two channels of MCCH and MTCH need to be perform channel evaluation, it may need to enable the CRS function for these two channels. The following options can be considered:

· Two enable indicators to enable using CRS for the two channels separately
· One enable indicator to enable using CRS for both two channels
Proposal: It’s suggest to provide CRS configuration through SIB. And one bit indicator may also need to enable using CRS.
3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:

Observation l: Using CRS to improve MPDCCH monitoring performance can be applied in the paging, random access, MBMS and unicast procedures.
Proposal: It’s suggest to provide CRS configuration through SIB. And one bit indicator may also need to enable using CRS.
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