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Discussion and decision
1 Introduction

In RAN2#104 meeting, following agreement was made.
	=> Quality report in Msg3 is introduced for EDT. FFS for non-EDT.


In RAN1#94bis and RAN1#95 meetings, following agreements were made.

	· For CE Mode B, the downlink channel quality reported in Msg3 is denoted as the repetition number that the UE recommends to achieve a hypothetical MPDCCH decoding BLER of 1%
· CRS may be used as the reference signal for measurement of DL quality metric for measurement report in Msg3.
· Enabling of DL quality report is indicated in SIB.
· For CE mode A (PRACH CE level 0, 1), the downlink channel quality is the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% 

· DL quality report is transmitted via higher layer signaling, e.g. MAC CE or RRC message




Some issues such as which narrowband to use for measurements and report and whether to prepare report before Msg1 or after Msg2 have been addressed in the relevant email discussion [104#50]. 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. Minimum UL grant in RAR is not sufficient to carry the DL quality report in Msg3 (when including RRCConnectionRequest or RRCConnectionResumeRequest message) as only 1 spare bit is available in these RRC messages. However, when EDT is used, UE receives larger UL grant in RAR which is sufficient to report channel quality in Msg3. 
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. Since metrics based on L3 filtering (e.g. RSRP) is not selected, this report can be prepared from Msg2 and by MAC. It should also be noted that RRC message for Msg3 is constructed and sent to lower layer for transmission before a Random Access (RA) process can be initiated. This simply means that if UE prepares the DL quality report during period from the beginning of Msg2 reception to the beginning of Msg3 transmission, it cannot be included in the RRC message without change in the RRC-MAC interaction modeling and specification.
Observation 1. DL quality report prepared during period from the beginning of Msg2 reception to the beginning of Msg3 transmission cannot be included in the RRC message.

For EDT case, larger TBS size can be transmitted in Msg3 therefore it is possible to include the quality report either in RRC message or in L1/L2 signaling. The RRC request message (i.e. RRCEarlyDataRequest or RRCConnectionResumeRequest) can be extended or a new message class can be defined if the quality report is prepared before Msg1. However, it cannot be used if the quality report is prepared after the reception of Msg2. On the other hand, MAC CE can be used to include the quality report taken before Msg1 and after the reception of Msg2. MAC can ask multiplexing and assembly entity to multiplex the MAC CE with the RRC message and store in Msg3 buffer for transmission.
The benefit of using MAC CE is that report can be prepared from Msg2 reception and multiplexed. This option works in case of non EDT as well in the case the network provides larger UL grant in the RAR. There are still three unused LCID code points are available. If a reserved LCID is used for sending CCCH SDU plus fixed length quality report MAC CE, there will be no additional MAC subheader overhead. This indicates that the total overhead is same in both RRC message approach and MAC CE approach. Also there are plenty of new eLCID code points available, however, using eLCID incurs additional one byte overhead in MAC subheader.
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Figure 1 Example of using LCID for quality report MAC CE in Msg3. Using eLCID adds additional 1 byte overhead.
Observation 2. MAC CE for quality report works in either case whether or not the report is prepared before Msg1. Overhead of MAC subheader can be avoided by using a reserved LCID for sending CCCH SDU plus fixed length quality report MAC CE.
Additional benefit 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.

Observation 3. MAC CE option for quality report does not add any complexity in case of fallback due to legacy UL grant in both cases EDT or non-EDT.

Proposal 1. The quality report prepared before Msg1 or after the reception of Msg2 is sent via a fixed length MAC CE for both EDT and non-EDT case.

Proposal 2. RAN2 discuss whether to use legacy LCID code points or use extended LCID (eLCID) code points for the quality report MAC 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 B may not be always used. A new mechanism to request a larger minimum UL grant in RAR would be required. 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. Therefore, best effort can be used. If eNB wants the quality report in Msg3, it provides larger UL grant.
Proposal 3. For non-EDT case, additional mechanism to request UL grant for the quality report is not considered and MAC CE is included in Msg3 only if UL grant (larger TBS for quality report) received in RAR is sufficient.
3 Conclusion

The observations captured are the following:
Observation 1.
DL quality report prepared during period from the beginning of Msg2 reception to the beginning of Msg3 transmission cannot be included in the RRC message.
Observation 2.
MAC CE for quality report works in either case whether or not the report is prepared before Msg1. Overhead of MAC subheader can be avoided by using a reserved LCID for sending CCCH SDU plus fixed length quality report MAC CE.
Observation 3.
MAC CE option for quality report does not add any complexity in case of fallback due to legacy UL grant in both cases EDT or non-EDT.

The proposal captured are the following:
Proposal 1.
The quality report prepared before Msg1 or after the reception of Msg2 is sent via a fixed length MAC CE for both EDT and non-EDT case.
Proposal 2.
RAN2 discuss whether to use legacy LCID code points or use extended LCID (eLCID) code points for the quality report MAC CE.
Proposal 3.
For non-EDT case, additional mechanism to request UL grant for the quality report is not considered and MAC CE is included in Msg3 only if UL grant (larger TBS for quality report) received in RAR is sufficient.
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