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1. Introduction
This contribution discusses the open issues of BWP operation for random access procedure. It was agreed that CSS for RACH procedure can be configured in each BWP, and UE is not expected to be configured without CSS on the PCell or PSCell in the active DL BWP. However, clarification is needed since the wording of the agreements causes confusion. In addition, whether PRACH resource is mandated to be configured on every UL BWP is also discussed.
The current specification does not correctly reflect the agreements regarding the timer-based BWP switching. This issue is discussed and corrections are provided in the contribution.
2. Discussion
2.1 CSS configuration in BWPs
The following agreements were made in RAN1 #91 [1]:
Agreements:
· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.
· In Rel.15, 
· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only
· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only
· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP 
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
· Working assumption: In Rel.15, 
· A UE is expected to monitor C-SS (if configured) in the activated BWP
· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.

The first working assumption says that the UE is not expected to be configured without CSS on the PCell (PSCell) in the active DL BWP. The second working assumption says that a UE is expected to monitor CSS (if configured) in the activated BWP. 
The “if configured” in the second working assumption implies that CSS is not mandated to be configured in every active DL BWP. This is in line with the common understanding in RAN2 that CSS may not be configured in some active DL BWPs. On the other hand, the discussion that led to the first working assumption was to avoid specifying BWP switching mechanism for receiving RAR, SI, paging message, etc. As RAN2 is now discussing delivery of SI message through dedicated RRC signaling when CSS is not configured for active DL BWP, we don’t see the need to mandate configuring CSS for receiving RMSI or OSI in every DL BWP.
Observation 1: Type0-PDCCH common search space or Type0A-PDCCH common search space does not need to be configured in every DL BWP.
For RACH procedure, RAN2 confirmed that 1-to-1 BWP linking for RACH is used [2]. RAN2 also agreed in [3] that UE will switch to the DL BWP with the same BWP-Id as that of the active UL BWP if there is PRACH resource configured in the active UL BWP when RACH is initiated. On the other hand, if PRACH resource is not configured in the active UL BWP, then UE will switch to initial active UL BWP and initial active DL BWP when RACH is initiated. Therefore, CSS for RACH needs to be configured on the DL BWP with the same BWP-Id as that of the active UL BWP configured with PRACH resource.
Observation 2: Type1-PDCCH common search space needs to be configured on the DL BWP with the same BWP-Id as that of the active UL BWP configured with PRACH resource.
Therefore, UE is not expected to be configured without Type1-PDCCH common search space in the DL BWP with the same BWP-Id as that of the UL BWP in which PRACH preamble is transmitted. To avoid RAN2 impact regarding BWP switching for RACH procedure, the UE assumption should be specified.
Proposal 1: UE is not expected to be configured without Type1-PDCCH common search space in the DL BWP with the same BWP-Id as that of the UL BWP in which PRACH preamble is transmitted.

2.2 PRACH configuration in BWPs
From the above discussion, we see that the BWP linkage specified by RAN2 does not mandate PRACH resource to be configured in every UL BWP.
The following agreements made in RAN1 #92bis, however, may have implications to the configuration of PRACH resources in BWPs.
Agreements:
· Regarding the discrepancy in RAN1 and RAN2 agreements w.r.t. initial active BWP vs. the up to configured 4 BWPs, to adopt the RAN2 agreements and make necessary RAN1 spec update
· The corresponding TP is shown below:

------------------------------------- Begin Text Proposal Sec 7.3.1.1.2 of 38.212 --------------------------------------
< Omitted >


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL bandwidth parts configured by higher layersdefined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 


-	 and the bandwidth part indicator is equivalent to the higher layer parameter BWP-Id if  the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise  and the bandwidth part indicator is defined in Table 7.3.1.1.2-1.;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.
< Omitted >
Table 7.3.1.1.2-1: Bandwidth part indicator 
	Value of BWP indicator field
	Bandwidth part

	1 bit
	2 bits
	

	0
	00
	First bandwidth part configured by higher layers

	1
	01
	Second bandwidth part configured by higher layers

	
	10
	Third bandwidth part configured by higher layers

	
	11
	Fourth bandwidth part configured by higher layers



------------------------------------- End Text Proposal Sec 7.3.1.1.2 of 38.212 ---------------------------------
Agreements:
· PDCCH order for RACH procedure includes the following fields:
· Random Access Preamble index – 6 bits. Indicating which Random access preamble to use in case of contention-free random access procedure, or the value 000000 in case of contention-based random access procedure
· For CFRA only:
· FFS BWP index. Indicating which BWP to transmit the Random access preamble on
· SUL indicator – 1 bit. Indicating whether to transmit the Random access preamble on SUL or normal uplink carrier
· SSB index - 6 bits are used to indicate an SSB index, which, in turn, identifies a group of RACH occasions
· RACH occasion index - 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index identified group of RACH occasions

It is still FFS whether PDCCH order for RACH procedure will include BWP index. If it is agreed to include BWP index in the PDCCH order for RACH procedure, and if the number of bits and definition of the BWP index follows that of DCI format 0_1 and 1_1, then initial active UL BWP cannot be indicated when 4 UL BWPs in addition to initial active UL BWP is configured. Therefore, in case a UE’s active UL BWP is the initial active UL BWP, only CBRA by PDCCH order can be used. For CFRA by PDCCH order, PRACH resource need to be configured in at least 1 UL BWP besides initial active UL BWP for RACH procedure by PDCCH order.
Observation 3: For CFRA by PDCCH order, when 4 UL BWPs in addition to initial active UL BWP is configured, PRACH resource needs to be configured in at least 1 UL BWP besides initial active UL BWP if BWP index is included in the PDCCH order and if the number of bits and definition of the BWP index follows that of DCI format 0_1 and 1_1.
From the discussion in previous sections, there is no need to mandate configuration of Type1-PDCCH common search space or PRACH resource in every BWP. gNB will only have to make sure they are configured pair by pair, so that the 1-to-1 BWP linking agreed by RAN2 can be used. In this sense, it is better to let gNB to handle the issue described in observation 3. That is, gNB can either choose not to use CFRA by PDCCH order or to configure PRACH resource in BWPs besides initial active UL BWP. Hence, no specification is needed.
On the other hand, since the DCI fields used for PDCCH order will be different from the ones used for normal DL scheduling, the above issue can simply be solved by using 3 bits for BWP index if no other issues are found.
Proposal 2: DCI format for PDCCH order for RACH procedure contains 3 bits of BWP index.


2.3 Corrections to TS 38.213
In current TS 38.213, the condition for incrementing the bwp-InactivityTimer is the following.
	If a UE is configured by higher layer parameter bwp-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format 1_1 for paired spectrum operation or if the UE does not detect a DCI format 1_1 or DCI format 0_1 for unpaired spectrum operation during the interval.



The related agreements made in RAN1 are the following [1] [4].
Agreements:
· For paired spectrum, support a dedicated timer for timer-based active DL BWP switching to the default DL BWP
· A UE starts the timer when it switches its active DL BWP to a DL BWP other than the default DL BWP
· A UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active DL BWP
· FFS other cases
· A UE switches its active DL BWP to the default DL BWP when the timer expires
· FFS other conditions (e.g. interaction with DRX timer)
· For unpaired spectrum, support a dedicated timer for timer-based active DL/UL BWP pair switching to the default DL/UL BWP pair
· A UE starts the timer when it switches its active DL/UL BWP pair to a DL/UL BWP pair other than the default DL/UL BWP pair
· A UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active DL/UL BWP pair
· FFS other cases
· A UE switches its active DL/UL BWP pair to the default DL/UL BWP pair when the timer expires
· FFS other conditions (e.g. interaction with DRX timer)
· FFS the range and granularity of the timer
Agreements:
· In unpaired spectrum, for timer-based active DL/UL BWP pair switching, a UE restarts the timer to the initial value when the following additional conditions are met
· It detects a DCI scheduling PUSCH for its current active DL/UL BWP pair

From the agreements, the timer is restarted when the UE detects a DCI scheduling PDSCH in its active DL BWP for paired spectrum, while the timer is restarted when the UE detects a DCI scheduling PDSCH or PUSCH in its active DL BWP or active UL BWP for unpaired spectrum.
The current text in TS 38.213 specifies that the timer does not restart when the UE detects a DCI format 1_1 for paired spectrum case, and the timer does not restart when the UE detects a DCI format 1_1 or a DCI format 0_1 for unpaired spectrum case. As it is possible to schedule PDSCH using DCI format 1_0 and schedule PUSCH using DCI format 0_0 in BWPs other than initial active DL/UL BWP, the current text in TS 38.213 needs to be revised. Since a DCI may not have a corresponding PDSCH or PUSCH, e.g., when it is used for DL SPS release or UL grant Type 2 release, simply adding DCI format 0_0 and DCI format 1_0 on top of the current text is not appropriate. Because TS 38.321 will specify the rules for handling the timer, we think the text in TS 38.213 should refer to it.
A text proposal is given in the Appendix.
Proposal 3: Adopt the text proposal in the Appendix.

3. Conclusions
Based on the discussion, we have the following observations and proposals.
Observation 1: Type0-PDCCH common search space or Type0A-PDCCH common search space does not need to be configured in every DL BWP.
Observation 2: Type1-PDCCH common search space needs to be configured on the DL BWP with the same BWP-Id as that of the active UL BWP configured with PRACH resource.
Observation 3: For CFRA by PDCCH order, when 4 UL BWPs in addition to initial active UL BWP is configured, PRACH resource needs to be configured in at least 1 UL BWP besides initial active UL BWP if BWP index is included in the PDCCH order and if the number of bits and definition of the BWP index follows that of DCI format 0_1 and 1_1.
Proposal 1: UE is not expected to be configured without Type1-PDCCH common search space in the DL BWP with the same BWP-Id as that of the UL BWP in which PRACH preamble is transmitted.
Proposal 2: DCI format for PDCCH order for RACH procedure contains 3 bits of BWP index.
Proposal 3: Adopt the text proposal in the Appendix.
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5. Appendix
-------------------------------------------- Begin of Text Proposal in TS38.213--------------------------------------------
12 Bandwidth part operation
…
If a UE is configured by higher layer parameter bwp-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format 1_1 or DCI format 1_0 for paired spectrum operation or if the UE does not detect a DCI format 1_1 or, DCI format 0_1, DCI format 1_0 or DCI format 0_0 for unpaired spectrum operation during the interval, as described in [11, TS 38.321].
…

--------------------------------------------- End of Text Proposal in TS38.213---------------------------------------------
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