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Discussion and decision
1 Introduction
The Rel 16 work-items for eMTC [1] enhancements include the following objective:
· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

Issue with limited space in eMSG3 and a potential approach to reporting a coarse 2-bit downlink channel quality reporting has been presented in [5]. RAN1 was asked whether 2-bit downlink channel quality report is beneficial and RAN4 has now responded with the following agreements [6]:

	Agreement
· Specify DL quality information with up to 8 bits for DL quality report in Msg3 report non-EDT case.
· In addition to the 8-bit DL quality report, DL quality report with 2 bits is supported for non-EDT case
· FFS: Details on the range of DL quality information for the 2-bit case
· If the quality reporting in Msg-3 is configured in SIB
· If the scheduled TBS is large enough for inclusion of the 8-bit DL quality report, the 8-bit DL quality report is used
· Otherwise, the 2-bit DL quality report is used.


In addition to the above RAN2 has also made the following agreements [4].

	· A new LCID is used for eMTC pending approval in the main room.

· IoT informs the main room regarding the pending agreement above and the alternatives, e.g. to use one of LCID values reserved for NB-IoT or sidelink.

· DL quality report in Msg3 in idle mode is enabled via system information broadcast.

· UE capability reporting is not needed for the DL quality report in Msg3 in idle mode.


This paper provides text proposal for supporting 2-bit and 8-bit CQI reporting in MSG3.

2 Discussion and Text Proposal
The UE includes downlink channel quality report in MSG3 if UE and network both support downlink channel quality reporting in MSG3. The network indicates support for downlink channel quality reporting in broadcast information. There are two sizes supported for downlink channel quality report in MSG3, depending on grant size, a 2-bit and 8-bit. If the MSG3 grant size allows UE to include 8-bit CQI report then UE uses the MAC header as shown in Figure 2. If the MSG3 grant size does not allow UE to include 8-bit CQI report then UE uses the MAC header as defined in Figure 1. In RRC connected state and EDT only the 8-bit reporting is used.
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Figure 1 MAC header for 2-bit CQI reporting
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Figure 2 MAC header for 8-bit CQI reporting

Capture the MAC header for 2-bit reporting in TS 36.321 section 6.1.2.

For CQI reporting, a reserved LCID needs to be allocated for CQI reporting and this is shown in Table 1. First new value is for UE not supporting unicast channel frequency hopping and second is for UE supporting uncast channel frequency hopping. Update Table 6.2.1-2 in TS.36.321 to define LCIDs for CQI reporting as shown in Table 1.
Table 1: Example LCID value for CQI
	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
	CCCH and CQI 

	01111
	CCCH and CQI 

	01110-01111
	Reserved

	10000
	Extended logical channel ID field

	…
	…


Include new subsection in 6.1.3 of TS 36.321 to provide description of 2-bit and 8-bit CQI reporting MAC CEs as shown in Table 2.

Table 2: Addition of Downlink CQI MAC control element in TS 35.321
	61.3.x
Downlink CQI MAC Control Element

The downlink CQI identified by MAC PDU subheader with LCID as specified in table 6.2.1-1. This control element has a fixed 2-bit or 8-bits size and consists of a single field defined as follows (figure 6.1.3.4-1). The 2-bit MAC CE is used in MSG3 only when the grant size is not sufficient to include 8 the MAC SDU and 8-bit report. For all other cases UE the 8-bit MAC CE is used.
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Figure 6.1.3.x-1: Downlink CQI MAC control element

Table 6.1.3.x-1: 2-bit CQI
CQI

CQI value

00

Short CQI-0

01

Short CQI-1

10

Short CQI-2

11

Short CQI-3

Table 6.3.1.x-2: 8-bit CQI

CQI

LCID values

0

CQI-0

1

CQI-1

…

…

63
CQI-63




Update text in section 6.2.1 of 36.321 as proposed in Table 3
Table 3: Proposed changes to section 6.2.1 of TS 36.321
	6.2.1
MAC header for DL-SCH, UL-SCH and MCH

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. If the LCID field is set to "10000", an additional octet is present in the MAC PDU subheader containing the eLCID field and this additional octet follows the octet containing LCID field. A UE of Category 0, as specified in TS 36.306 [12], except when in enhanced coverage, and unicastFreqHoppingInd-r13 is indicated in the BR version of SI message carrying SystemInformationBlockType2, and UE supports frequency hopping for unicast, as specified in TS 36.306 [12], shall indicate CCCH using LCID "01011", a BL UE with support for CQI reporting in MSG3 but no support for frequency hopping for unicast, as specified in TS 36.306 [12], and a UE in enhanced coverage with support for CQI reporting in MSG3 but no support for frequency hopping for unicast, as specified in TS 36.306 [12], shall if cqi-Reporting-r16 is indicated in the BR version of SI message carrying SystemInformationBlockType2 indicate CCCH using LCID "01110", a BL UE with support for frequency hopping for unicast and CQI reporting in MSG3 and support for CQI reporting in MSG3, as specified in TS 36.306 [12], and a UE in enhanced coverage with support for frequency hopping for unicast and CQI reporting in MSG3, as specified in TS 36.306 [12], shall if both unicastFreqHoppingInd-r13 and cqi-Reporting-r16 are indicated in the BR version of SI message carrying SystemInformationBlockType2 indicate CCCH using LCID "01111", a BL UE with support for frequency hopping for unicast but no support for CQI reporting in MSG3, as specified in TS 36.306 [12], and a UE in enhanced coverage with support for frequency hopping for unicast but no support for CQI reporting in MSG3, as specified in TS 36.306 [12], shall if unicastFreqHoppingInd-r13 is indicated in the BR version of SI message carrying SystemInformationBlockType2 indicate CCCH using LCID "01100", otherwise the UE shall indicate CCCH using LCID "00000". The LCID field size is 5 bits;


The E-UTRAN indicates support for downlink CQI reporting in MSG3 in SIB2 as shown in Table 4.
Table 4: Proposed changes to SIB2 in TS 36.331
	
[[
cqi-Reporting-r16





ENUMERATED {true}



OPTIONAL,
-- Need OR


]],

cqi-Reporting

This field indicates if downlink channel quality reporting in message 3 is allowed, see 36.321[6].


UE also needs to signal its support for CQI reporting in RRC connected state hence changes needed to TS 36.306 as shown Table 5. The same indication also needs to be added to UE Radio Access Capability message in 36.331 (not shown)
Table 5: Proposed changes toT S 36.306
	4.3.4.xxx
cqi-Reporting-r16

This field indicates whether the UE supports connected mode downlink channel quality reporting. A UE indicating support of cqi-Reporting-r16 shall also indicate support of ce-ModeA-r13


One aspect that has not be decided yet by RAN2 is how to trigger CQI reporting in RRC connected state, the possibilities being DCI or MAC CE. The sourcing company considers the best approach is to use MAC CE to trigger CQI reporting in RRC connected state. A MAC CE with downlink LCID such as 10001 without any other octets is sufficient, as shown in Figure 3.
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Figure 3 MAC header for CQI reporting trigger

Proposal 2:
Use MAC CE to trigger CQI reporting in RRC connected state.
Summary

This document considers how the changes required to support 2-bit and 8-bit reporting in MSG3, except for EDT and for RRC connected. For EDT and RRC connected only 8-bit reporting is supported.
Proposal 1:
Capture changes identified in this document to the running CRs for TS 36.331, TS 36.306 and TS 36.321

Proposal 2:
Use MAC CE to trigger CQI reporting in RRC connected state.
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