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1 Introduction

In RAN #80 meeting, new WID RP-181451 on Rel-16 enhancements for NB-IoT was agreed as working agreement [1]. One of the objectives is to support Msg3 quality reporting for non-anchor access.

Improved multi-carrier operation:

· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2]

· Specify signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted [RAN1, RAN2, RAN4] 

In this contribution, we discuss Msg3 quality reporting for non-anchor access.

2 Background
For NB-IoT, the measurement of CE level is based on preamble. Since the interference of UL and DL is different, the UL CE level is not perfectly matched to DL channel quality. If the value of this reporting is directly used, the DL channel transmission performance could be impacted. Since in Rel-15 NPDCCH repetition number reporting based on Msg3 is introduced, the reported NPDCCH repetition number could better reflect the anchor channel DL channel quality situation.

Before Rel-15 NB-IoT, NRSRP/NRSRQ measurement reporting is not supported. For any work of network coverage optimization, the eNB has to use the reported CE level of UE. However, the granularity of NRSRP which the CE level can translate into is too big, therefore pure CE level based measurement cannot significantly improve the performance. Base on the above considerations, in Rel-15 Msg5 based NRSRP/NRSRP mechanism is introduced for anchor carrier.

As can be seen, so far in Rel-15, both Msg3 based NPDCCH repetition number reporting and Msg5 based NRSRP/NRSRP reporting are for anchor carrier. In Rel-16, it would be beneficial that similar reporting mechanisms are also studied for non-anchor carrier.

Proposal 1: For non-anchor carrier access, DL/UL CE level reporting mismatch and NRSRP/NRSRQ need to be studied.
3 Discussion
EDT transmission is supported in both Rel-15 and Rel-16, for both anchor and non-anchor carrier. If EDT is enabled and configured on non-anchor carrier, DL data transmission is conducted via Msg4 in RRC_IDLE mode. If UL CE level and DL CE level does not match , the performance of Msg4 transmission and the NPDCCH transmission for scheduling Msg4 will be affected. It is beneficial to feedback DL CE level related information via Msg3, for example, non-anchor carrier NPDCCH repetition number or non-anchor carrier NRSRP.

In Rel-15, non-anchor carrier NRSRP can be acquired based on reported anchor channel NRSRP (via Msg5) and the NRS power offset of non-anchor carrier, there is no need to report non-anchor carrier NRSRP in Msg3. Therefore, it is preferable to use Msg3 reporting to feedback non-anchor carrier NPDCCH repetition number.

Proposal 2: For non-anchor carrier, NPDCCH repetition number reporting via Msg3 should be support to indicate DL CE level of UE.   

Since the interference on anchor carrier could be different from the interference on non-anchor carrier, the NRSRQ value of the anchor carrier and non-anchor carrier is different. For further reporting of non-anchor carrier NRSRQ, Msg3 or Msg5 can be considered.

Proposal 3: For non-anchor carrier, NRSRQ feedback based on Msg3 or Msg5 can be considered. 

The issue of measurement window for the feedback also needs further study. When eNB configures non-anchor NPRACH transmission, UE randomly selects anchor carrier or non-anchor carrier for preamble transmission. If the UE starts measurement after the transmission of non-anchor carrier preamble, the duration between Msg2 and Msg3 can be used for the measurement. During this measurement duration, non-anchor NRS only exists on subframes occupied by type-2 CSS, 10 valid subframe before type-2 CSS transmission and 4 valid subframe after type-2 CSS transmission, subframes occupied by NPDSCH for RAR, 4 valid subframes before RAR and 4 valid subframe after RAR. Further study is need to see if the measurement window is adequate.  

Proposal 4: For Non-anchor carrier, further study is needed for measurement window of the quality report.  
4 Conclusions

In this contribution, we have discussed Msg3 quality reporting for EDT. We make the following proposals:
Proposal 1: For non-anchor carrier access, DL/UL CE level reporting mismatch and NRSRP/NRSRQ need to be studied.
Proposal 2: For non-anchor carrier, NPDCCH repetition number reporting via Msg3 should be support to indicate DL CE level of UE.  
Proposal 3: For non-anchor carrier, NRSRQ feedback based on Msg3 or Msg5 can be considered. 

Proposal 4: For Non-anchor carrier, further study is needed for measurement window of the quality report.  
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