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Discussion and decision
1 Introduction

In RAN2#105, following agreements were made.
· UE reports at most one DL quality measurement in Msg3 transmission. This is pending RAN1 agreement.

· For EDT, new MAC CE will be defined to report the channel quality in Msg3. FFS whether an LCID (lowest priority) or eLCID is used.

· Channel quality in Msg3 is reported with no explicit differentiation on whether the measurement was made in T1 or T2.
In RAN1#96, following agreements were made.

· For DL quality report in connected mode

· DL quality is with respect to USS for both CE mode A and CE mode B.

· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.

· For DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1):
· If the repetition number in DL quality information is larger than 1, only repetition number is reported with pre-defined maximum aggregation level;
· If the repetition number in DL quality information equals to 1, FFS between: 
· Only aggregation level is reported with pre-defined repetition number equals to 1
· Repetition number equals to 1 is reported with pre-defined [maximum] aggregation level
In this contribution, we discuss on the details of using MAC CE for the quality report. 
2 Discussion
Currently in eMTC, the minimum UL grant provided in RAR is 56 bits which is sufficient to transmit a RRC message. When EDT is used, UE receives larger UL grant in RAR which is sufficient to report channel quality in Msg3. It was agreed that MAC CE is used for the report in EDT.
RAN1 has down selected the metrics for quality report to number of repetition in CE mode B and number of repetitions and/or aggregation level in CE mode A. In RAN1#96 meeting, it was agreed that whether to report repetition number or report the aggregation level depends on number of repetition level for the given PRACH CE level. This indicates that MAC CE of length 1 byte is sufficient for the quality report since there are eight codes to report for the repetition level for MPDCCH.

Table 1 Example of quality report format for MAC CE considering repetition level and aggregation level of MPDCCH (ref: TS 36.213, 9.1.5)
	PRACH CE level 0 and 1 with repetition level > 1 (RL = 1) or PRACH CE level 2 and 3
Repetition levels for MPDCCH for paging or RAR = {2, 4, 8, 16, 32, 64, 128, 256}
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	PRACH CE level 0 and 1 with repetition level = 1 (RL = 0)

Aggregation levels (AG) for MPDCCH  = {1, 2, 4, 8, 16, 12, 24}
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The benefit of using MAC CE is that report can be prepared after Msg2 reception and multiplexed. This option works in case of non EDT as well if the network provides larger UL grant in the RAR. For non EDT case, the choices of TBS size for smallest UL grant in RAR can be either 56 bit or 72 bits. If the UL grant size of 56 bits is received in RAR, this would be sufficient just to carry the CCCH SDU. If the UL grant size of 72 bits is received in RAR, this would be sufficient to carry one CCCH SDU (RRC message) of length 48 bits and a MAC CE of fixed length 8 bits.

Therefore, it is beneficial to use a LCID to carry the MAC CE for the quality report. This can also be used to send quality report in connected mode. However only three unused LCID code points are available for future critical enhancements for LTE UEs. Therefore the use of reserved LCID is not preferred. Also there are plenty of new eLCID code points available, however, using eLCID incurs additional one byte overhead in MAC subheader and additional overhead due to eLCID is not preferred.
A LCID code point (01101) is being used for NB-IoT to report extended power headroom report and it can be shared with BL UE or UE in CE when indicating the quality report, as shown below in updated Table 6.2.1-2 from TS 36.321.
TS 36.321: Table 6.2.1-2 Values of LCID for UL-SCH

	Codepoint/Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100
	CCCH

	01101
	CCCH and Extended Power Headroom Report for NB-IoT



	01101
	Quality report for BL UE or UE in enhanced coverage

	01110-01111
	Reserved

	10000
	Extended logical channel ID field

	10001
	Reserved


Observation 1. MAC CE for quality report works in either case whether or not the report is prepared before Msg1. Without using the reserved LCIDs, a LCID (01101) for UL-SCH can be shared with NB-IoT.
Additional benefit of using MAC CE is that there is no added complexity in case of fallback to legacy UL grant in RAR. In both EDT and non-EDT case, UE may receive the legacy UL grant (e.g., minimum UL grant) which cannot carry the fixed length MAC CE. In this case MAC can just ignore the MAC CE and send the CCCH SDU (RRC message) without multiplexing.

Proposal 1. Reuse LCID code point (01101) for the quality report MAC CE (i.e. for Rel-16, LCID 01101 would refer to "CCCH and Extended Power Headroom Report for NB-IoT, or Quality report for BL UE or UE in CE").

For non-EDT case, legacy UL grant received in RAR may not be sufficient to carry the quality report via L2 signaling. If random access preamble group B exists and is used, UE may receive a larger UL grant in RAR and the quality report can be included in this case. However, preamble group B may not be always used. If full resume ID is configured in the cell, larger UL grant is received in RAR and quality report can be sent by the UE which is not using UP CIoT optimization.
A new mechanism to request a larger minimum UL grant in RAR can be introduced. For this purpose, further PRACH resource partitioning is not preferred, therefore, UE has to rely on either multiple UL grants in RAR (for legacy TBS size and larger TBS size for quality report) or some L1 signaling for which RAN1 impact is foreseen. For simplicity, best effort can be used. If eNB wants the quality report in Msg3, it provides larger UL grant.
Proposal 2. For non-EDT case, additional mechanism to request UL grant for the quality report is not considered and same quality report MAC CE (as described in proposal 1) is included in Msg3 only if larger UL grant is received in RAR.

3 Conclusion

The observations captured are the following:
Observation 1.
MAC CE for quality report works in either case whether or not the report is prepared before Msg1. Without using the reserved LCIDs, a LCID (01101) for UL-SCH can be shared with NB-IoT.

The proposal captured are the following:
Proposal 1.
Reuse LCID code point (01101) for the quality report MAC CE (i.e. for Rel-16, LCID 01101 would refer to "CCCH and Extended Power Headroom Report for NB-IoT, or Quality report for BL UE or UE in CE").
Proposal 2.
For non-EDT case, additional mechanism to request UL grant for the quality report is not considered and same quality report MAC CE (as described in proposal 1) is included in Msg3 only if larger UL grant is received in RAR.
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