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	Reason for change:
	According the following agreements reached in RAN1#94b, it was agreed that the initial DL BWP in PCell can be configured in SIB1 to be the same as or different with the initial DL BWP as initially defined by CORESET#0. That’s to say, the bandwidth of CORESET#0 can be different from the bandwidth of initial DL BWP. 

As CORESET#0 is mandatory to be configured in PCell of MCG, for DCI format 1_0 in CSS with P-RNTI, SI-RNTI and TC-RNTI, the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in and the maximum number of RBs possible to indicate in the DCI is given by the size of CORESET#0. 

For DCI format 1_0 in CSS with RA-RNTI, C-RNTI and CS-RNTI, if CORESET#0 is not configured in this cell, then the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in and the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWP. 

Agreements:
· Modify the agreements in RAN1#94 as follows.
· If CORESET#0 is configured for a cell,
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWPCORESET#0
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWPCORESET#0
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWPCORESET#0.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP in CSS
· If CORESET#0 is not configured for a cell,
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWP.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in CSS

However in TS38.211, for PDSCH transmission scheduled with DCI format 1_0 in CSS, the current spec doesn’t fully reflect the above agreements regarding PDSCH mapping from virtual to physical resource blocks.

For example, if the initial DL BWP of PCell has been reconfigured by SIB1. In this case, the size of CORESET#0 is not the same as that of initial DL BWP. If the mapping rule for PDSCH containing SIB1 is still based on the size of initial DL BWP, then IDLE UEs can’t successfully receive the SIB1 since they don’t know the size of initial DL BWP configured by SIB1.

	
	

	Summary of change:
	1. For PDSCH transmissions scheduled with DCI format 1_0 with the CRC scrambled by SI-RNTI in Type0-PDCCH common search space in CORESET 0,  should be the size of CORESET#0.
2. For PDSCH transmissions scheduled with DCI format 1_0 in any common search space other than Type0-PDCCH common search space,  should be the size of CORESET#0 if CORESET#0 is configured, otherwise it should be the size of the initial DL BWP.

	
	

	Consequences if not approved:
	For PDSCH transmissions scheduled with DCI format 1_0 in CSS, the PDSCH mapping from virtual to physical resource blocks is incorrect.
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	Other comments:
	Isolated impact analysis:

This CR is to correct PDSCH mapping rule from VRB to PRB for PDSCH transmissions scheduled with DCI format 1_0 in CSS.

If the initial DL BWP is not reconfigured by SIB1, i.e., initial DL BWP is defined by CORESET#0, there is no impact.

If the initial DL BWP is reconfigured by SIB1, i.e., the size of initial DL BWP is not the same as that of CORESET#0, the impact analysis is as below.

If UE implements the change but NW does not

Since the PDSCH mapping rule from VRB to PRB is not aligned between network and UE, UE can’t successfully decode PDSCH scheduled with DCI format 1_0 in CSS.

If NW implements the change but UE does not

Since the PDSCH mapping rule from VRB to PRB is not aligned between network and UE, UE can’t successfully decode PDSCH scheduled with DCI format 1_0 in CSS.
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7.3.1.6	Mapping from virtual to physical resource blocks
The UE shall assume the virtual resource blocks are mapped to physical resource blocks according to the indicated mapping scheme, non-interleaved or interleaved mapping. If no mapping scheme is indicated, the UE shall assume non-interleaved mapping.


For non-interleaved VRB-to-PRB mapping, virtual resource block  is mapped to physical resource block , except for PDSCH transmissions scheduled with DCI format 1_0 in a common search space in which case virtual resource block  is mapped to physical resource block  where  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.
For interleaved VRB-to-PRB mapping, the mapping process is defined by:
-	Resource block bundles are defined as
-	for PDSCH transmissions scheduled with DCI format 1_0 with the CRC scrambled by SI-RNTI in Type0-PDCCH common search space in CORESET 0, the set of  resource blocks in initial active downlink bandwidth part CORESET 0 are divided into  resource-block bundles in increasing order of the resource-block number and bundle number where  is the bundle size and
-	resource block bundle  consists of  resource blocks if  and  resource blocks otherwise,
-	all other resource block bundles consists of  resource blocks.
-	for PDSCH transmissions scheduled with DCI format 1_0 in any common search space other than Type0-PDCCH common search space in bandwidth part  with starting position , the set of  virtual resource blocks , where  is the size of CORESET 0 if CORESET 0 is configured and otherwise  is the size of the initial DL BWP, are divided into  virtual resource-block bundles in increasing order of the virtual resource-block number and virtual bundle number and the set of  physical resource blocks  are divided into  physical resource-block bundles in increasing order of the physical resource-block number and physical bundle number, where ,  is the bundle size, and  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.
-	resource block bundle 0 consists of  resource blocks,
-	resource block bundle  consists of  resource blocks if  and  resource blocks otherwise,
-	all other resource block bundles consists of  resource blocks.



-	for all other PDSCH transmissions, the set of  resource blocks in bandwidth part  with starting position  are divided into  resource-block bundles in increasing order of the resource-block number and bundle number where  is the bundle size for bandwidth part  provided by the higher-layer parameter vrb-ToPRB-Interleaver and
-	resource block bundle 0 consists of [image: ] resource blocks,
-	resource block bundle [image: ] consists of [image: ] resource blocks if [image: ] and [image: ] resource blocks otherwise,
-	all other resource block bundles consists of [image: ] resource blocks.
-	Virtual resource blocks in the interval [image: ] are mapped to physical resource blocks according to
-	virtual resource block bundle [image: ] is mapped to physical resource block bundle [image: ]


-	virtual resource block bundle  is mapped to physical resource block bundle  where 


-	The UE is not expected to be configured with  simultaneously with a PRG size of 4 as defined in [6, TS 38.214]
-	If no bundle size is configured, the UE shall assume .
The UE may assume that the same precoding in the frequency domain is used within a PRB bundle and the bundle size is determined by clause 5.1.2.3 in [6, TS 38.214]. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks. 
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