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Discussion and decision
1 Introduction
This offline is to continue the following discussion
· [AT109e][413][eMTC]  Quality report: Open issues (Qualcomm)


Scope: Further discussion on proposal 2 from R2-2000309 and proposals 2 and 4 from R2-2001863 and identify potential agreements


Intended outcome: Report with a list of proposals categorized as agreeable, need further discussion, postpone. The outcome can be provided in R2-2001878


Deadline: Tuesday, Mar 3rd 17:00 CET

For reference the proposals mentioned above are:

From R2-2000309 [1]:
Proposal 2:
Support the optimal and less restrictive solution (i.e. using R and F2 bits) to send 2-bit CQI in MSG3.

From R2-2001863 [2]:

Summary Proposal 2:
[FFS] a configuration where 2-bit report is enabled and 4-bit report is disabled is not allowed.
Summary Proposal 4:
CQI reporting in MSG3 is configured per CE Level.

2 Discussion
2.1 Solution for 2-bit CQI

The two solutions under consideration are summarised in Figure 1:

[image: image1.emf]Legacy CCCH LCID CQI E Oct 1

Solution 1

Any LCID CQI 1 Oct 1

Solution 2

E R F2 R F2


Figure 1 MAC header for 2-bit CQI reporting

With both solutions UE may only report 2-bit CQI if network indicates support for 2-bit CQI in SIB. Therefore, with both solutions there would be no confusion in the eNB whether UE sent a CQI or not. As per RAN1 agreements (see [5]), the meaning of each of the 4 code points would be as shown in Table 1 .

Table 2 CQI reporting with legacy CCCH

	CQI bit value
	Meaning

	00
	No measurement/legacy UE

	01
	CQI 1

	10
	CQI 2

	11
	CQI 3


How the MAC PDU would look with different MSG3 sizes are depicted in Figure 2. While it’s true the for EDT current agreement is to support only 8-bit CQI report but the outcome of the RAI discussion and segmentation is even more important to consider for EDT and CQI reporting. Hence the example MAC PDU structure for MSG3 is relevant to this discussion.
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Figure 2 CQI reporting with different MAC PDU structures 

Table 3 Key difference between the two solutions
	
	Solution 1
	Solution 2

	No. of bits used
	2
	3

	Position of CQI
	Always in MAC header with LCID=Any CCCH value
	Always in last MAC header.


Question 1. Which solution do you support?
	Company
	Solution 1 or Solution 2
	Provide justifications

	Qualcomm
	Solution 1
	1. Only uses 2-bits instead of 3-bits. 3-bit CQI field will at most allow 1 more code point and this equates to 50% increase in field size for a 33.3% increase in code point size.
2. Encoding/decoding is simpler with Solution 1 compare to Solution 2 as CQI is always in the MAC header with LCID=Any CCCH (which is typically the first octet) whereas with Solution 2 the CQI is not in a defined location.
3. As the R & F2 bits in the header with LCID=CCCH are re-purposed, the R & F2 bits in the header with any other LCID can be repurposed in future (if needed) without affecting 2-bit CQI reporting. 

	Ericsson
	
	Our view is still the same that 2-bit QR is not essential. It has large specification impacts and should be avoided.

Anyways, we were initially thinking that the 2-bit solution basically involves the R bit to indicate enable/disable. So, the thinking was that it involves 3 bits. We have not done thorough analysis with pro/cons on the two solution, but the so called 3-bit solution with R-bit (enable/disable) should work fine and advantage is that there are 4 distinct values than just 3.

	ZTE
	Solution 1
	Agree with QC.

	Huawei, HiSilicon
	Solution 2
	RAN2#107bis agreements:
· For non-EDT, R+F2+E MAC subheader is used for 2-bit DL quality report.

First of all we want to point out again that “solution 2” is the already agreed solution, as above, and do not accept that it is possible to “interpret” as solution 1.
We do agree with Ericsson that the 3-bit solution with R-bit (enable/disable) works fine.

In addition, Solution1 has more impact on UEs not supporting or not configured with 2-bit CQI report. For those UEs, R+F2 cannot be re-used forever. For example, for Case A with Solution 1, UEs not supporting 2-bit CQI report cannot use R+F2, and there is only E left for future use. However, with Solution 2, those UEs can use F2+E in the future. For Case B and Case C, those UEs cannot use R+F2 associated with CCCH forever with Solution 1. However, with Solution 2, those UEs can use F2+E associated with PADDING sub-header. In other words, solution 1 consumes 2 bits from potential future extension while solution 2 only consumes 1.



	Sequans
	Solution 1
	However, as discussed in RAN1, 3 values are enough, as this is a supplementary solution, so 2 bits are enough. Additionally, as for the pro/cons of each solution, we have a slight preference for those offered by Solution 1.   


Summer 1: 
Three companies prefer solution 1 and two companies prefer solution2.
Proposal 1:
Majority support solution 1.
Question 2. When 2-bit CQI reporting enabled in MSG3 then 8-bit reporting shall also be enabled? 
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	From UE point of view both 2-bit and 8-bit needs to be supported hence there is no testing/implementation saving in having independent eNB configuration.

	Ericsson
	Yes
	Yes, basically from NW perspective, it is useful to get granular level of report and this can be obtained only by means of 8-bit QR. Thus, this should be enabled and that is how RAN1 has also structured.

	ZTE
	Yes
	Considering that it may cause confusion on whether to report in the case that only 2-bit CQI reporting is enabled but grant is enough for 8-bits report, we are fine with the assumption that when 2-bit CQI reporting enabled in MSG3 then 8-bit reporting shall also be enabled. 
Moreover, we want to clarify another thing. We think it should be allowed that only 8-bit CQI reporting is enabled. If only 8-bit CQI reporting is enabled but grant is not enough, we assume the UE would NOT report anything as such coarse report is not expected and may cause unnecessary signaling overhead. 
In a summary, we now have three code points for this enabling configuration: both of two disabled, both of two enabled, only 8-bit report enabled. Right?

	Huawei, HiSilicon
	Yes
	2-bit report is supplementary to the 8-bit report and only used in case the grant is not enough to report using 8 bits. We don’t see a use-case for enabling 2 bit report without 8 bit report. However, the reason we already agreed to have the possibility to disable 2-bit report is in the (unlikely) case that we need to re-use the bits for another purpose.

	Sequans
	Yes
	Agree with above


Summer 2: 
All companies agree.
Proposal 2: When 2-bit CQI reporting enabled in MSG3 then 8-bit reporting shall also be enabled
Question 3. CQI reporting in MSG3 is configured per CE Level? 
	Company
	Yes/No
	Comments

	Qualcomm
	No
	We quite understand the rational behind configuring CQI per CE level. A UE can only include 8-bit CQI if MSG3 has capacity to carry this report. The outcome of the discussion on RAI and segmentation applies should also be applied to CQI reporting, especially in MSG3.

Therefore, if only 8-bit reporting in MSG3 is enabled, then it may be that for certain CE levels network may not be able to grant sufficient size for MSG3 to carry 8-bit report (see [3]) and UE does not include the report. This is in line with the RAN2 discussion regarding CQI reporting in MSG3. 
On the other hand, if 2-bit CQI is supported then UE can always report it if 8-bit CQI cannot be accommodated.

	Ericsson
	Yes
	This is coming from RAN1 agreement.

Agreement
· DL quality report in Msg3 in IDLE mode and DL quality report in connected mode are configured separately.

· DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI.

· DL quality report in connected mode is configured by UE-specific RRC signaling.

So, we should follow the RAN1 recommendations. From RAN2 pov; this is enabling/disabling of the QR. So, it should not be viewed simply as 2-bit or 8-bit. It is the flexibility that NW can configure the feature on per CE level. NW may select both (8 bit and 2 bit or only 8 bit) per CE level.

	ZTE
	We are ok for enable/disable configuration per CE mode
	We have sympathy with QC’s comments and think UL grant can implicitly adjust quality report per CE level. 

As we also can understand the benefit of configuration flexibility for enable/disable configuration per finer level, we are also ok to explicitly implement RAN1 agreement. But we think it’s sufficient to provide such enable/disable configuration per CE mode, not CE level. One of the consideration is, it’s possible to configure only part of CE levels. Providing enable/disable configuration per CE level should be aligned with CE level configuration that may cause additional complexity. 

	Huawei, HiSilicon
	No
	From NW point of view there is no drawback in reporting on all CE levels. If the grant is enough then it can be included, and if not then the 2 bit report can be used. In general we assume that it would anyway be enabled for all CE levels once supported so we don’t really see a need for enabling per CE-level.

	Sequans
	No
	We think the added signalling is not worth the flexibility and having the report enabled for all CEs has no real downside even if only needed for some of them, so no real issue with the RAN1 agreement. 


Summer 3: 
Two companies support per CE level CQI reporting while 3 companies don’t see the need.
Proposal 3:
Majority do not support on per CE level enable/disable for CQI reporting.
Summary

Only five companies contributed to this offline and there is consensus on proposal 2 but for proposal 1 and 3 there is small majority (3 out of 5).

Proposal 1: Majority support solution 1.

Proposal 2: When 2-bit CQI reporting enabled in MSG3 then 8-bit reporting shall also be enabled.
Proposal 3: Majority do not support on per CE level enable/disable for CQI reporting.
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