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1 [bookmark: _Ref3971582]Introduction
In RAN1 #100e, two issues have been identified for the use of LTE control channel region for DL transmission [1]; first scaling TBS up for PDSCH; second, unclear wording for 36.211 section 6.4.1. However, the discussions about these issues were postponed and not addressed during the RAN1 #100e bis meeting. In this contribution, we address these issues.
2 [bookmark: _Ref178064866]Discussion
2.1	On TBS Scaling
Using the legacy control region for PDSCH, there are more REs available for transmission of TB. Therefore, in [2], it has been suggested to transmit larger TBS.  For that, it was proposed to consider scaling up the number of the PRBs by 1.15, using the following equation,
.

For Cat-M1 UE, the above TBS scaling up has no impact, since even for the largest number of PRBs , . For Cat-M2 UE and 24 PRBs, the scaling up has marginal impacts, equivalent to moving the allocation up to 3 columns to the right in Table 7.1.7.2.8-1 specification Rel-16 36.213, and the maximum TBS for this scenario (4008 bits) can be transmitted with allocations down to , instead of 14. For 96 PRBs, the scaling up can be considered as moving the allocation up to a maximum 13 columns to the right in TBS table. The maximum TBS for this scenario (27376 bits) can be possible to address down to , instead of 94. This can be considered as an improvement, but only for non-BL UEs and only in CE mode A. Furthermore, these high TBS values are used primarily when the UE is in a good coverage such that no repetitions are used, we can consider this to be a corner case which does not motivate any changes to the standard. 

1. [bookmark: _Ref36713263]The suggested TBS scaling up does not have any improvement for a Cat-M1 UE, and has a very minor impact on a Cat-M2 UE.

[bookmark: _Toc37326836][bookmark: _Toc37326838]TBS scaling due to PDSCH use in LTE control region is not introduced.


2.2	Clarification of PDSCH mapping
The following RAN1 agreement has been made at RAN1#96bis meeting [3].
	Agreement
When performing rate-matching for PDSCH in the LTE control region, all resource elements shall be counted in the PDSCH mapping, except for the ones reserved for cell-specific reference signals on any antenna port.



This agreement has been captured in RAN1 specification Rel-16 36.211, section 6.4.1 as,
If PDSCH transmission in the LTE control region is configured by higher layer parameter ce-dl-lte-control-region-config, the mapping to resource elements  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource blocks and then the index , starting from  in the first slot to the last OFDM symbol available for downlink transmission in the subframe, then from in the first slot to  in the first slot, where   is given by clause 7.1.6.4 of 3GPP TS 36.213 [4].

In [4], it has been suggested that the current version of the specification is not precise, and based on the mentioned agreement, the term “for other purposes” should be clarified. However, the part in 6.4.1 as it currently reads concerns not only the mapping in the control region, but for all symbols starting from . Thus, not only CRS, but also the signals and channels that are considered for legacy PDSCH mapping should be included, namely the core part of PBCH and synchronization signals. These were referred to as “not reserved for other purposes” in the mapping to resource elements in Rel-8 and onwards, and it could therefore be considered to be used also here. However, we agree that a clarification may be useful, and therefore provide a text proposal to 36.211 below for RAN1 to consider. One alternative would be to separate the legacy mapping part (i.e., ) from the LTE control region, in which case only the CRS need to be considered. 
[bookmark: _Ref3971424][bookmark: _Toc37326837][bookmark: _Toc37326839]RAN1 agrees on the text proposal in this contribution to clarify 36.211 section 6.4.1.

3 Text proposal

<Begin changes to Clause 6.4.1 of TS 36.211 v16.0.0>
[bookmark: _Toc454818032]6.4.1	Physical downlink shared channel for BL/CE UEs
<Unchanged paragraphs omitted>
If PDSCH transmission in the LTE control region is configured by higher layer parameter ce-dl-lte-control-region-config, the mapping to resource elements  not reserved for other purposes (cell-specific reference signals, the core part of PBCH and synchronization signals) shall be in increasing order of first the index  over the assigned physical resource blocks and then the index , starting from  in the first slot to the last OFDM symbol available for downlink transmission in the subframe, then from in the first slot to  in the first slot, where   is given by clause 7.1.6.4 of 3GPP TS 36.213 [4].
<End changes to Clause 9.1.5 of TS 36.213 v16.0.0> 
4 [bookmark: _Toc4704891][bookmark: _Toc4704892]Conclusion
In this contribution we have discussed two issues related to the use of LTE control channel region for DL transmission, and the following observation and proposals have been made. 
Observation 1	The suggested TBS scaling up does not have any improvement for a Cat-M1 UE, and has a very minor impact on a Cat-M2 UE.
Proposal 1	TBS scaling due to PDSCH use in LTE control region is not introduced.
Proposal 2	RAN1 agrees on the text proposal in this contribution to clarify 36.211 section 6.4.1.
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