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1	Introduction
In this contribution we continue the discussion related to the determination of initial active BWP for RMSI multiplexing pattern 2 and 3. 
[bookmark: _Hlk513820272]2	Extension of Initial active DL BWP
[bookmark: _Hlk513820597]The option of changing the initial active BWP definition for RMSI pattern 2 and pattern 3 has been discussed in past meetings [3] [4]. The proposed approach has been to extend the initial active BWP (for pattern 2 and patter 3) to cover all the bandwidth used by PBCH configured CORESET and SSB, like illustrated in Figure 1. The merits of extending the initial active BWP were discussed in [4] e.g. through the utilization of full available bandwidth. This for example to limit the time required for beam sweep by enabling shorter PDSCH duration (i.e. using mini-slots) through wider FD allocation. It was also noted that it could be typically expected that the UE keeps RX open over the combined bandwidth in order to detect SS/PBCH block for time and frequency synchronization tracking together with RMSI reception anyway, hence including SSB within initial active BWP would not complicate the UE design at all. Also RAN4 has agreed the UE minimum BW support to be 200MHz for FR2 and none of the current SSB and CORESET configurations exceed that (as by Table 1). Extending the initial active BWP could also be beneficial for mobility and RLM operation, by ensuring that SSB is always inside the active BWP from the beginning of the access procedure. 
Observation: For RMSI multiplexing pattern 2 and 3 it would seem beneficial to enable extending the initial active BWP by BW of the SSB.
[image: ] 
[bookmark: _Ref513561658]Figure 1. Illustration of extended initial active DL BWP

[bookmark: _Ref513561730]Table 1. BWP sizes for different multiplexing patterns
	SS/PBCH block and CORESET multiplexing pattern
	RMSI scs
[kHz]
	
[PRB]
	Initial DL BWP
[MHz]
	SSB scs
[kHz]
	SSB BW
[MHz]
	Gap
[RB, RMSI scs]
	Sum BW
[MHz]
	Sum BW
[PRB, RMSI scs]

	Pattern2
	
	
	
	
	
	
	
	

	{120,60} kHz
	60
	48
	34,56
	60
	28,8
	2
	64,8
	90

	{120,60} kHz
	60
	96
	69,12
	60
	28,8
	2
	99,36
	138

	{240,120} kHz
	120
	24
	34,56
	120
	57,6
	2
	95,04
	66

	
	
	
	
	
	
	
	
	

	Pattern3
	
	
	
	
	
	
	
	

	{120,120} kHz
	120
	24
	34,56
	120
	28,8
	2
	66,24
	46

	{120,120} kHz
	120
	48
	69,12
	120
	28,8
	2
	100,8
	70



Independent of this discussion, during RAN1#92bis, in control channel related discussions, RAN1 made an agreement to determine the starting location (i.e. PRB#0) for PDSCH when DCI format 1-0 in CCS is used: 
	Agreements:
· 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.
· The case of TC-RNTI is a working assumption
· The case of C-RNTI/CS-RNTI is at least applicable to non-CA case and Pcell in CA
· FFS other cases




[bookmark: _GoBack]Hence, it follows from this that, even if the initial active DL BWP is extended, it would not be possible to use the full initial access DL BWP for scheduling the PDSCH for all the placements of SSB and CORESET#0. I.e. in the case that CORESET#0 is located above the SSB in frequency domain, the start of the PDSCH allocation would be restricted to the start of the CORESET, as show in Figure 2 (a). However, in the case that CORESET#0 would be located below the SSB in frequency domain, and the initial active DL BWP, the PDSCH could be extended to cover whole (proposed) initial active DL BWP (e.g. Figure 2 (b)). Hence, it is evident that if the initial active DL BWP is extended for RMSI pattern 2 and 3, that (optimistically) at least in half of the cases/deployments it would be possible to extend also the PDSCH allocation. Of course, the probability of this can be increased in case of wide carriers, where multiple SS-raster locations are within the carrier bandwidth.

	[image: ]
(a)
	[image: ]
(b)



[bookmark: _Ref513563060]Figure 2. Illustration of possible PDSCH allocation.

Observation: While agreement to start the RB numbering from the lowest RB of the CORESET (for DCI format 1-0 in CSS) somewhat restricts the merits of extending initial active DL BWP for RMSI pattern 2 and 3, this can somewhat be alleviated for wide carriers.
Thus, it is proposed for RSMI multiplexing pattern 2 and 3 to extend the initial active DL BWP to cover both PBCH defined CORESET and SSB.
[bookmark: _Hlk513820800]Proposal: Extend the initial active DL BWP to cover both PBCH defined CORESET and SSB for RMSI multiplexing pattern 2 and 3.
To benefit from extended BW of initial active BWP in all the cases of SSB and CORESET placement for pattern 2 and 3, RAN1 could consider revisiting the above PDCCH AI agreement, as discussed in[5].

3	Definition of extended Initial active DL BWP
If the proposal in Section 2 is adopted, the definition of the BWP needs to be updated for pattern 2 and 3. In Figure 3 two illustrations are given, in Figure 3 (a) for the case when SSB is above the CORESET in frequency domain and in Figure 3 (b) for case when SSB is below CORESET in frequency domain. 
[bookmark: _Hlk513621743]The BWP definition for case (a), when kSSB=0, could be determined as the sum of offset (value of the offset as defined in Table 13-1 to 13-10 Section 13) and the number of RBs of the SSB in the sub-carrier spacing of CORESET e.g.  RBs, where  and  correspond to the subcarrier spacing of the RMSI CORESET and SSB, correspondingly. When kSSB>0, the BWP would need to account the shift due to kSSB, hence the one additional RB would need to be introduced to the BWP definition, so that the BWP would be determined as   RB’s. For case (b), the BWP can be defined as sum of the  and the absolute value of the offset, i.e. . The possible shift due to kSSB is included in the value of the offset values it tables in Section 13 via Condition A (kSSB=0) and Condition B (kSSB>0). 
Correspondingly the starting position (PRB#0 of the BWP) of would depend whether CORESET is above or below the SSB. So for case (a), when CORESET is below the SSB, the PRB#0 of the BWP would be defined by the start of the CORESET, i.e. in similar manner as today. For case (b) when CORESET is above the SSB, the PRB#0 would need to be determined as the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block.

[image: ]
(a)
[image: ]
(b)
[bookmark: _Ref513572594]Figure 3. Illustration of initial active DL BWP determinations


4	Conclusions 
In this contribution, we discussed about enhancing the system operation for RMSI multiplexing pattern 2 and 3, by extended the initial active DL BWP to cover both, CORESET and SSB. Based on the discussion presented in this contribution and e.g. in [4], and also accounting the agreements made in RAN1#92bis in context of control channel discussion, the following observations and proposals are made:
Observation: For RMSI multiplexing pattern 2 and 3 it would seem beneficial to enable extending the initial active BWP.
Observation: While agreement to start the RB numbering from the lowest RB of the CORESET (for DCI format 1-0 in CSS) somewhat restricts the merits of extending initial active DL BWP for RMSI pattern 2 and 3, this can somewhat be alleviated for wide carriers.
Proposal: to extend the initial active DL BWP to cover both PBCH defined CORESET and SSB for RMSI multiplexing pattern 2 and 3.
Note that, as discussed in [5], if the control AI agreement could be reconsidered. 
One formulation for defining the extended initial active DL BWP is presented in Section3, and corresponding text proposal to Section 12 of 38.213 is given in the Annex A at the end of the document.
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Annex A. Text proposal to Section 12 of 38.213 

==== Text proposal starts (TS 38.213)====
[bookmark: _Ref496621482][bookmark: _Toc508784717][bookmark: _Toc492222145]12	Bandwidth part operation 
--- Parts that are not affected are omitted ---
For SS/PBCH block and control resource set multiplexing pattern 1, Aan initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. 
For SS/PBCH block and control resource set multiplexing pattern 2 and 3, the initial active DL BWP is defined as follows:
-	when the SS/PBCH block is located below the Type0-PDCCH in frequency domain
-	the start of the BWP is determined by start of the control resource set for Type0-PDCCH common search space, and
-	the number of contiguous PRBs of the BWP is equal to , where offset and  are defined by RMSI-PDCCH-Config as given in Section 13.
-	when the SS/PBCH block is located above the Type0-PDCCH in frequency domain,
-	the start of the BWP is determined the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block. 
-	when , the number of contiguous PRBs of the BWP is equal to , where offset and  are defined by RMSI-PDCCH-Config as given in Section 13, and
-	when , the number of contiguous PRBs of the BWP is equal to , and
-  where  corresponds to the subcarrier spacing for Type0-PDCCH common search space, and
-  where  corresponds to the subcarrier spacing for of the SS/PBCH block.
-	The subcarrier spacing, and the cyclic prefix of the BWP is defined by the CORESET for Type0-PDCCH common search space.

For operation on the primary cell, a UE is provided by higher layer parameter initial-UL-BWP an initial active UL BWP for a random access procedure. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured with an initial BWP for random access procedure on the secondary carrier.
========== END of Text Proposal (TS 38.213) =========
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