Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #105bis
R2-1903818
Xi’an, China, 8th – 12th April 2019
Agenda Item:
12.1.6
Source:

Huawei, HiSilicon
Title:

Remaining issues on the quality report in Msg3
Document for:
Discussion and decision
1 Introduction
RAN2 agreed that the quality report in Msg3 is introduced for EDT and non-EDT, in previous RAN2 meetings, with the following detailed agreements:

	· 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.


Additionally, in RAN1 previous meetings, following agreements were made [1]:

	For DL quality report in Msg3:
· If frequency hopping for MPDCCH is enabled, at least wideband DL quality is reported.
· Wideband DL quality is calculated assuming transmission on all narrowband(s) to which the derived repetition number and/or aggregation level relates.
· FFS if additionally reports DL quality on a preferred narrowband and/or position of the preferred narrowband.
· If frequency hopping for MPDCCH is disabled, DL quality based on one narrowband is reported.
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.


In this paper, we will discuss the remaining issues in general from RAN2 point of view.
2 Discussion
2.1 The LCID of new MAC CE
The remaining issue from last meeting is the LCID to identify the new MAC CE for channel quality report. Since LTE system only has three reserved LCID values left, the occupation of the reserved LCID should be considered as low priority.
Another option is to use the eLCID. However, the eLCID is introduced in Rel-15 [2] due to limited data bearers considering the new introduced applications, e.g. Mission Critical (MC) services, which is not supported by eMTC UEs.

Observation 1: eLCID may not be supported by eMTC UEs.
Therefore, the practical option would be using the LCID value which is occupied by other systems but not used by MTC system. According to the TS 36.321, “CCCH and Extended Power Headroom Report” with LCID value “01101” is only used in NB-IoT system. With the assumption that future release of MTC system will not support “CCCH and Extended Power Headroom Report” in Msg3, “01101” can be used as the new MAC CE LCID. However, if the future release NB-IoT system introduces new MAC CE to report channel quality, there may be some misalignment between MTC and NB-IoT system on the LCID to identify this MAC CE.
Additionally, “Truncated Sidelink BSR” and “Sidelink BSR” are only used in Sidelink in RRC_CONNECTED mode. With the assumption that future release of MTC system will not support sidelink BSR in Msg3, “10110” or “10111” can be used as the new MAC CE LCID.
Therefore, we prefer to use “Truncated Sidelink BSR” LCID value, which has no impact on the NB-IoT system.

Proposal 1: LCID of “Truncated Sidelink BSR”, i.e. 10110, is reused for the new MAC CE of quality report in Msg3.

------------------------------------------------------    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

	01110-01111
	Reserved

	10000
	Extended logical channel ID field

	10001
	Reserved

	10010
	AUL confirmation (4 octets)

	10011
	AUL confirmation (1 octet)

	10100
	Recommended bit rate query

	10101
	SPS confirmation

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


Table 6.2.1-2a Values of eLCID for UL-SCH

	Codepoint
	Index
	LCID values

	000000-000110
	32-38
	Identity of the logical channel

	000111-111111
	39-95
	Reserved


For NB-IoT only the following LCID values for UL-SCH are applicable: CCCH (LCID "00000"), Identity of the logical channel, CCCH and Extended Power Headroom Report, SPS confirmation, C-RNTI, Short BSR and Padding.

------------------------------------------------------    TS 36.321       ----------------------------------------------------------
2.2 The approaches for 56 bits TBS case
Another issue left for quality report in MAC CE is the TBS of Msg3. If we assume that 8 bits payload is enough for the quality report, then only 16 additional bits are required to transmit the new MAC CE. If the network allocates 72 bits for Msg3 transmission, UE can transmit both CCCH MAC SDU and the new MAC CE. However, in non-EDT case, the network may allocate only 56 bits for Msg3 transmission since the network has no idea on whether UE support the quality report in Msg3, even if the feature is enabled from the network side. 
Observation 2: If more than 56 bits TBS is allocated for Msg3, MAC CE can be used to report the channel quality.

If only 56 bits are allocated for the Msg3 transmission, the only way to report the channel quality in Msg3 is to carry the measurement result in MAC sub-header of the CCCH MAC SDU. In the 56 bits TBS case, the following header fields R/F2/E/LCID will be used. In MTC Msg3 with 56-bit TBS, both F2 and E are not used, i.e. set to 0. If we use R bit to indicate the channel quality report, F2+E can be used to carry 2 bits quality report, with no impact on the LCID. The R bit will be used only if the network enable the channel quality report in Msg3 and when the TBS equals to 56 bits, so that the R bit can still be used for other cases in the future.
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Figure 6.1.2-2: R/F2/E/LCID/(R/R/eLCID) MAC subheader


Therefore, we propose to use the R+F2+E to indicate the channel quality report, when 56 bits TBS is allocated for Msg3.
Proposal 2: RAN2 considers the MAC sub-header option with 2 bits channel quality report, when 56 bits TBS is indicated for Msg3 transmission.
Another issue is whether 2 bits are enough to report the channel quality. This should be decided by RAN1. However, there are approaches to support finer granularity with limited bit size. Given that the repetition number in different coverage level normally has different value ranges. For example, some large repetition numbers may not occur for normal coverage and some small repetition numbers would not occur in CE mode B. Different repetition number ranges, which are reported by 2 bits, can be defined for different coverage levels.

Observation 3: Different ranges of repetition number (or aggregation level) can be defined for different coverage levels.
2.3 Quality report in connected mode
As per the WI, Msg3 will be used to carry the quality report. Currently, Msg3 may be used in one of two cases according the following definition in TS 36.321:

	Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.


The Msg3 containing a C-RNTI MAC CE is mainly for the random access procedure in connected mode, while the Msg3 containing CCCH SDU is mainly for the random access procedure in idle mode.
In the legacy MTC system, the channel quality can be reported to the network in connected, via the periodic or aperiodic CSI reporting. There seems no need to additionally use the Msg3 to report the channel quality, since the quality information could be synchronized between the network and UEs even without Msg3 reporting.

Therefore, it is not essential to support the channel quality report in Msg3 in connected mode. For the connected mode channel quality report, the aperiodic quality report in the new WID scope is enough. Therefore, we propose only to support the channel quality report in the Msg3 containing a CCCH SDU, i.e. channel quality report in Msg3 for RRC Idle mode.
Proposal 3: Channel quality report is only supported in the Msg3 containing a CCCH SDU, i.e. for idle mode.
3 Conclusion
In this document we discuss the remaining issues on the quality report in Msg3, and made following proposals:
Observation 1: eLCID may not be supported by eMTC UEs.
Observation 2: If more than 56 bits TBS is allocated for Msg3, MAC CE can be used to report the channel quality.

Observation 3: Different range of repetition number (or aggregation level) can be defined for different coverage level.
Proposal 1: LCID of “Truncated Sidelink BSR”, i.e. 10110, is reused for the new MAC CE of quality report in Msg3.

Proposal 2: RAN2 considers the MAC sub-header option with 2 bits channel quality report, when 56 bits TBS is indicated for Msg3 transmission.
Proposal 3: Channel quality report is only supported in the Msg3 containing a CCCH SDU, i.e. for idle mode.
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