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1. Introduction
In RAN1 #94 meeting, we had the following agreements and working assumption on Support of Quality report in Msg3 for non-anchor access [1].
	Agreement
For channel quality report in Msg3 on non-anchor access, the channel quality definition is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%
· FFS: Whether the details on the hypothetical NPDCCH are specified or not
For non-anchor access, RAN1 further studies how UEs report the measured channel quality
Working Assumption
For channel quality report in Msg3 on non-anchor access, UE performs the channel quality measurement on the carrier it monitors to receive Msg2 (i.e. RAR)
· FFS: Whether the UE performs measurement on other carriers


In RAN1 #94bis meeting, we had the following agreements and working assumption on Support of Quality report in Msg3 for non-anchor access [2].
	Agreement
RAN1 does not define search space for hypothetical NPDCCH for channel quality report in Msg3 on non-anchor access.
From RAN1 point of view, specification support for measurement period for non-anchor access in RAN1 specifications is not needed
RAN1 does not define measurement reference resource for non-anchor access.


In RAN1 #95 meeting, we had the following agreements and working assumption on Support of Quality report in Msg3 for non-anchor access [3].
	Agreement
In case 4 bits is used for a non-anchor carrier, all repetition i.e. 12 candidate values {1,2,4,8,16,32,64,128,256,512,1024,2048} can be reported in Msg3.
In case of 2 bits is used for a non-anchor carrier, 3 candidate values can be reported in Msg3. Select one of the following alternatives for determining the 3 values:
· Depending on Rmax, the maximum number of repetitions for NPDCCH Type 2 CSS.
· Depending on R, "DCI subframe repetition number" indicated in DCI format N1 for Msg2 scheduling.
· Depending on Rdecoded, based on the number of repetitions for NPDCCH scheduling Msg2 where UE decodes successfully.


In this contribution, some issues related to Msg3 quality reporting for non-anchor access are discussed.
2. Measurement of multiple carriers for NB-IoT
For non-anchor access, if the intention of channel quality report in Msg3 is to improve the performance of Msg4 transmission, since the non-anchor carrier index of Msg4 is the same as that of Msg2, the channel quality measurement on the carrier that the UE receives Msg2 is beneficial for Msg4 transmission.
Observation 1: For channel quality report in Msg3 on non-anchor access, channel quality measurement on the carrier that UE receives Msg2 is beneficial for performance improvement of Msg4 transmission.
The eNB may allocate a new DL carrier other than the carrier that the UE receives Msg2 for DL data transmission after Msg4. If the eNB can get the channel quality information of multiple carriers by Msg3, eNB can configure the optimal carrier for subsequent DL data transmission after Msg4. The performance of DL data transmission can be improved. Although UE’s power consumption would be increased if the UE supports channel quality measurement on multiple carriers, channel quality measurement on multiple carriers can improve the DL transmission efficiency. Especially for the UEs which have external power supply, channel quality measurement on multiple carriers is beneficial. Channel quality measurement on multiple carriers can be supported according to the UE’s capability.
Observation 2: For channel quality report in Msg3 on non-anchor access, besides the carrier that UE receives Msg2, channel quality measurement on other carriers is beneficial for performance of DL data transmission after Msg4.
Proposal 1: Confirm the Working assumption of RAN1 #94 meeting as following:
For channel quality report in Msg3 on non-anchor access, UE shall perform the channel quality measurement on the carrier it monitors to receive Msg2 (i.e. RAR)
· Channel quality measurement on multiple carriers can be supported according to the UE’s capability.
In RRC_CONNECTED mode, some events may cause eNB to send “PDCCH order” to trigger contention based random access. For example, if UE is UL asynchronized, eNB would send PDCCH order to trigger contention based random access procedure for UL re-synchronization. Moreover, in order to improve the DL transmission efficiency after UL re-synchronization, an indicator carried in “PDCCH order” is used to indicate whether channel quality report of the carrier USS locates is enabled in Msg3. The indicator uses one of the reserved bits in “PDCCH order”.
Proposal 2: In RRC-CONNETED mode, an indicator carried in “PDCCH order” can be used to indicate whether channel quality report of the carrier USS locates is enabled in Msg3.
3. Discussion on channel quality report in Msg3
In RAN1 #95 meeting, in case of 2 bits is used for a non-anchor carrier, 3 candidate values can be reported in Msg3. Select one of the following alternatives for determining the 3 values:
· Alt1: Depending on Rmax, the maximum number of repetitions for NPDCCH Type 2 CSS.
· Alt2: Depending on R, "DCI subframe repetition number" indicated in DCI format N1 for Msg2 scheduling.
· Alt3: Depending on Rdecoded, based on the number of repetitions for NPDCCH scheduling Msg2 where UE decodes successfully.
In Rel-15 NB-IoT, for the case 2 bits is used for a non-anchor carrier, 3 candidate values can be reported depending on Rmax, i.e., Alt 1 is used. For channel quality report in Msg3 for a non-anchor carrier, Alt 1 would not increase the evaluation and test work to RAN4, so it is the simplest solution.
For Alt 2, when the NPDCCH repetition number reported in Msg3 is far away from R, the quantization error would be serious. For example, if NPDCCH repetition number reported in Msg3 is Rmax, which is much larger than R, but UE can only send the quantified value R to eNB. Obviously, the quantization error is very serious.
For Alt3, Rdecoded is based on the number of repetitions for NPDCCH scheduling Msg2 where UE decodes successfully. The eNB does not the value of Rdecoded. When the 3 candidate value are based on Rdecoded, the eNB cannot accurately acquire the channel quality reported in Msg3.
Based on above analysis, Alt 1, the same solution as that of anchor carrier, is preferable.
Proposal 3: In case of 2 bits is used for a non-anchor carrier, 3 candidate values can be reported in Msg3, the 3 candidate values are depending on Rmax, the maximum number of repetitions for NPDCCH Type 2 CSS.
4. Conclusions
In this contribution, we have discussed the issues related to Msg3 quality reporting for non-anchor access. We have the following observations and proposals.
Observation 1: For channel quality report in Msg3 on non-anchor access, channel quality measurement on the carrier that UE receives Msg2 is beneficial for performance improvement of Msg4 transmission.
Observation 2: For channel quality report in Msg3 on non-anchor access, besides the carrier that UE receives Msg2, channel quality measurement on other carriers is beneficial for performance of DL data transmission after Msg4.
Proposal 1: Confirm the Working assumption of RAN1 #94 meeting as following:
For channel quality report in Msg3 on non-anchor access, UE shall perform the channel quality measurement on the carrier it monitors to receive Msg2 (i.e. RAR)
· Channel quality measurement on multiple carriers can be supported according to the UE’s capability.
Proposal 2: In RRC-CONNETED mode, an indicator carried in “PDCCH order” can be used to indicate whether channel quality report of the carrier USS locates is enabled in Msg3.
Proposal 3: In case of 2 bits is used for a non-anchor carrier, 3 candidate values can be reported in Msg3, the 3 candidate values are depending on Rmax, the maximum number of repetitions for NPDCCH Type 2 CSS.
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