3GPP TSG RAN WG1 Meeting #92                                          R1-1802144
Athens, Greece, February 26th – March 2nd, 2018
Source: 	ETRI
[bookmark: Title]Title:	Remaining issues on bandwidth part switching
Agenda Item:	7.1.3.4.1   Other aspects on bandwidth parts
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
[bookmark: _GoBack]In this contribution, remaining issues on dynamic bandwidth part switching are discussed.

Discussion
Initial active BWP index
In RAN1 #AH1801, there was a discussion on BWP indexing, and the following is the outcome of the discussion [1].
	Agreements:
· DL BWP and UL BWP with the same BWP index are implicitly paired for unpaired spectrum
· The previously introduced RRC parameter BWP-pair-index is no longer useful and thus is to be removed 
· This is to be reflected in the updated spreadsheet (to make it clear that the parameter is “cancelled”)
· DL-BWP-index as BWP index in DL assignment and UL-BWP-index as BWP index in UL grant for unpaired spectrum



However, there was no conclusion about how to index the initial active BWPs. Due to its association with the cell-defining SS/PBCH block and CORESET 0, the initial active DL/UL BWP is expected to serve fallback functionalities in several cases for both RRC-idle and RRC-connected UEs. Therefore, it is desirable to reserve a certain index, i.e., ID=0, for the initial active DL/UL BWP and to protect it not to be overridden by other BWPs. In this manner, UE can always be switched to the initial active BWP when needed by referring to ID=0. This function can be provided for for PCell (and possibly PSCell for dual connectivity). In the PCell, UE can be configured with up to 3 additional BWPs in DL and UL except the initial one, respectively, which seems sufficient to support all BWP usage scenarios agreed before [2]. On the other hand, in the SCell, it is not clear for now if UE can be configured with the initial active BWP (or something similar to it). Even if it is allowed, no fixed ID would be needed.
Proposal 1: In the PCell, initial active DL and UL BWP have ID=0 and are not overridden by other BWPs. Up to 4 DL and UL BWPs are supported in the PCell as well.

RF transition timing for BWP switching
According to the current specification, UE can retune its RF bandwidth during the BWP switching in any timing before starting the scheduled PDSCH or PUSCH transmission as described in Fig. 1. However, as a result, the gNB may not assume anything about UE behaviour during the BWP switching (T3 or T3-T1 in Fig. 1), which means the T3 period is almost wasted for the UE. If T3 is much larger than T2 (e.g., cross-slot scheduling), this will cause the resource efficiency loss.
Therefore, it would be beneficial if the location of the UE RF transition period T2 is known to gNB. The location of T2 can be predefined in the specification, for example, that UE can perform the RF retuning right before the beginning of PDSCH or PUSCH transmission. Or, it can be configured by gNB. For example, T2 can be configured to be located at DL-to-UL switching gap in TDD to share the RF latency, at unused symbols (no periodic/semi-persistent configuration) to protect some transmission or measurement, etc. To this end, a separate UE RF requirement for T2 should be defined instead of T1+T2, which is up to RAN4 decision.
Proposal 2: The location of UE RF transition timing for dynamic BWP switching is either defined in the specification or configured to UE by gNB (up to RAN4 decision).



Fig. 1. Dynamic BWP switching

SFI during BWP switching
In this section, remaining issues with dynamic SFI related to the BWP are considered. This issue is also discussed in our companion contribution [3]. When the BWP is switched from one to another, it is FFS whether the SFI obtained in the old BWP is applicable to the new BWP. Since the SFI configuration (i.e., SFI table and a reference SCS) is on a per cell basis, we think it is natural to consider the slot format indicated by a SFI is applicable to any configured BWP within a carrier regardless of where it is found.
Proposal 3: During the BWP switching, UE can apply the SFI received in the old BWP to the new BWP.

Although the SFI table is a per cell configuration, the SFI monitoring occasion (i.e., CSS for DCI format 2-0) can be configured for each BWP. Thus, it is now permitted to set different SFI monitoring periodicities in different DL BWPs. In this case, some slots around the BWP switching may not be covered by SFI (Case 1), or be duplicately covered by multiple SFIs (Case 2).
Fig. 2 illustrates an example of Case 1, where UE is configured with different SFI monitoring periodicities for old and new BWPs, i.e., 1-slot periodicity for old BWP and 2-slot periodicity for new BWP. Assume that UE switches the BWP to the new one in slot n by following the indication from a DL DCI. In this case, the dynamic slot format cannot be configured to UE for slot n+1 in the new BWP. The UE behaviour in this period may need to be defined. Since it is similar to the case where UE misses the SFI or is not configured to monitor the SFI, the same or similar UE behaviour can be applied here. Another approach is to prohibit the different SFI monitoring configurations over BWPs, i.e., the SFI monitoring occasions can always be aligned within a carrier.



Fig. 2. BWP switching across different SFI monitoring periodicities (Case 1)

Fig. 3 is another example of L1-based BWP switching which correspond to Case 2. In this example, the SFI monitoring periodicity of the new BWP is shorter than that of the old BWP. As a result, the slot format configuration for slot n+1 can be duplicated if UE receives the SFI at both slot n before switching and slot n+1 after switching. In this case, the gNB can avoid the duplication by not transmitting the SFI in one side. UE may not expect to receive multiple SFIs for the same slot. On the other hand, if the SCS changes after the BWP switching, the slot format of slot n+1 may desired to be updated. In this case, gNB can transmit both SFIs and UE may apply the last received SFI.
Proposal 4: Consider how to treat different SFI monitoring periodicities between old and new BWPs during the BWP switching.



Fig. 3. BWP switching across different SFI monitoring periodicities (Case 2)

There is a similar issue on UE’s PI monitoring. Since the PI monitoring occasion can be different over BWPs, the reference time resource is not clearly defined in some period during the BWP switching. On the other hand, the PI case may not be as important as the SFI case since the incorrect or unavailable pre-emption indication would not harm the system performance seriously.
Proposal 5: Consider whether and how to treat different PI monitoring periodicities between old and new BWPs during the BWP switching.

Conclusion
In this contribution, remaining issues on BWP switching were discussed, and the followings are proposed:
Proposal 1: In the PCell, initial active DL and UL BWP have ID=0 and are not overridden by other BWPs. Up to 4 DL and UL BWPs are supported in the PCell as well.
Proposal 2: The location of UE RF transition timing for dynamic BWP switching is either defined in the specification or configured to UE by gNB (up to RAN4 decision).
Proposal 3: During the BWP switching, UE can apply the SFI received in the old BWP to the new BWP.
Proposal 4: Consider how to treat different SFI monitoring periodicities between old and new BWPs during the BWP switching.
Proposal 5: Consider whether and how to treat different PI monitoring periodicities between old and new BWPs during the BWP switching.
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