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1. Introduction

At the RAN1#NR-AH2 meeting, RAN1 sent LS to RAN4 to inform RAN1 agreements on NR initial access and mobility and to ask questions regarding potential issues on AGC and multiple SMTCs across carriers [1]. At the RAN4#NR-AH3 meeting, some drafts for reply LS on NR initial access and mobility were discussed, but RAN4 has not reached a consensus on the contents of the reply LS yet [2, 3].
In this contribution, we present our views on the RAN1 questions and possible RAN4 reply.
2. Discussion
Potential implications to UE AGC operation with SS block composition and SS burst set composition for 120 kHz and 240 kHz subcarrier spacing
At RAN1#NR-AH2 and RAN1#90 meetings, following agreements and working assumptions were made regarding SS block composition and SS burst set composition [4, 5]
	Agreements:
· For the case of 2 PBCH symbols within the SS block: PSS-PBCH-SSS-PBCH

· PBCH RE mapping: Alt. 1, NR-PBCH coded bits of the NR-PBCH code block(s) are mapped across REs in N PBCH symbols, where N is the number of PBCH symbols in a NR-SS block

Agreements:
· Agree on pages 5, 7, 8 (30 kHz subcarrier spacing case) in R1-1711899

· Working assumption on pages 9, 10 (120, 240 kHz subcarrier spacing cases) in R1-1711899

· Working assumption can be revisited if there are serious implications to UE AGC operation. 
Agreements:
· For 15 kHz subcarrier spacing case,

· Map two SS blocks candidate locations to the slot of 14 symbols as follows

· First candidate location is at symbols 2-5

· Second candidate location is at symbols 8-11
Agreements:
· For 30 kHz subcarrier spacing case, the second SS block mapping pattern  is
· Map two SS blocks candidate locations to the slot of 14 symbols as follows

· First candidate location is at symbols  2-5

· Second candidate location is at symbols 8-11
· Note: In the case of NR-LTE coexistence, the first SS block mapping pattern (i.e., page 7 in R1-1711899) can be used
· Note: It is up to RAN4 to decide the SS block mapping pattern for each frequency band
Agreements:
· For 15 kHz, 30 kHz, and 120 kHz subcarrier spacing, the following mapping to slots in a half radio frame is agreed
· Note: For NR and LTE coexistence, duplex direction alignment can be achieved by subframe offset
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Agreements:
· Candidate OFDM symbol position within half radio frame for SS/PBCH block for 120/240kHz SCS is modified as below
· 120 kHz subcarrier spacing

· The first OFDM symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.

· 240 kHz subcarrier spacing

· The first OFDM symbols of the candidate SS/PBCH blocks have indexes {8, 12, 16, 20, 32, 36, 40, 44} + 56*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8.
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During the RAN1 discussion on SS block composition and SS burst set composition, potential implications to UE AGC operation with SS block composition and SS burst set composition for 120 kHz and 240 kHz subcarrier spacing were discussed since SS block may be only the always-on signal in NR and quick AGC may be necessary to detect NR-PSS located at the beginning of SS block.

After the above RAN1 discussion and decision on SS block composition and SS burst set composition, there is no contribution concerning the potential implications to UE AGC operation in both RAN1 and RAN4. 
Therefore, just to conclude this issue, RAN4 can inform RAN1 that RAN4 does not foresee potential issue of UE AGC operation for current SS block composition and SS burst set composition.

Proposal 1: RAN4 sends reply LS to RAN1 to inform that RAN4 does not foresee potential issue of UE AGC operation for current SS block composition and SS burst set composition.

Inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers
At the RAN1#NR-AH2 meeting, following agreements were made [4].
	Agreements:
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,

· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured

· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier
· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier
· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers


From UE complexity point of view, a single common SMTC across different frequency carriers may be preferable. However, if only the single SMTC is supported for inter-frequency measurement, SMTC window duration needs to be the longest one among required measurement window durations for each frequency carrier, and SMTC window periodicity needs to be the shortest one among required measurement window periodicities for each frequency carrier. Otherwise the measurement procedure on a specific carrier would be inappropriate. But such SMTC configuration with long window duration and short window periodicity would be inefficient for the measurement on other carriers even from UE perspective. 
On the other hand, multiple SMTCs across different frequency carriers can be set appropriately according to the required measurement window duration and periodicity for each frequency carrier so that UE measurement on each frequency carrier can be efficient.

In addition, irrespective of single or multiple SMTC across different frequency carriers, there is a case where the measurement gap(s) is configured for inter-frequency measurement. SMTC window outside the measurement gap is not available in such case.  Therefore, basically SMTC window timings need to be confined within the measurement gap(s). RAN4 is still discussing on whether the measurement gap can be configured per frequency carrier group, per frequency range, or per UE.
Based on the above discussion, RAN4 can inform RAN1 followings as common understandings in RAN4.

· When single common SMTC is configured for inter-frequency measurement on multiple frequency carriers, the SMTC window duration needs to be the longest one among required measurement window durations for each frequency carrier and the SMTC window periodicity needs to be the shortest one among required measurement window periodicities for each frequency carrier. Otherwise the measurement procedure on a specific carrier would be inappropriate.
· When multiple SMTCs (i.e., single SMTC per frequency carrier) are configured for inter-frequency measurement on multiple frequency carriers, SMTC for each frequency carrier may be set appropriately according to SS burst set transmission duration and periodicity.
· When the measurement gap(s) is configured for inter-frequency measurement, SMTC window outside the measurement gap is not available irrespective of single or multiple SMTC across different carriers.
Proposal 2: RAN4 sends reply LS to RAN1 to inform followings as common understandings in RAN4.

· When single common SMTC is configured for inter-frequency measurement on multiple frequency carriers, the SMTC window duration needs to be the longest one among required measurement window durations for each frequency carrier and the SMTC window periodicity needs to be the shortest one among required measurement window periodicities for each frequency carrier. Otherwise the measurement procedure on a specific carrier would be inappropriate.

· When multiple SMTCs (i.e., single SMTC per frequency carrier) are configured for inter-frequency measurement on multiple frequency carriers, SMTC for each frequency carrier may be set appropriately according to SS burst set transmission duration and periodicity.

· When the measurement gap(s) is configured for inter-frequency measurement, SMTC window outside the measurement gap is not available irrespective of single or multiple SMTC across different carriers.

3. Conclusion 

In this contribution, we discussed on the RAN1 questions and possible RAN4 reply. Based on the discussion, we made following proposals. Possible reply LS based on the proposals is shown in Appendix.
Proposal 1: RAN4 sends reply LS to RAN1 to inform that RAN4 does not foresee potential issue of UE AGC operation for current SS block composition and SS burst set composition.

Proposal 2: RAN4 sends reply LS to RAN1 to inform followings as common understandings in RAN4.

· When single common SMTC is configured for inter-frequency measurement on multiple frequency carriers, the SMTC window duration needs to be the longest one among required measurement window durations for each frequency carrier and the SMTC window periodicity needs to be the shortest one among required measurement window periodicities for each frequency carrier. Otherwise the measurement procedure on a specific carrier would be inappropriate.

· When multiple SMTCs (i.e., single SMTC per frequency carrier) are configured for inter-frequency measurement on multiple frequency carriers, SMTC for each frequency carrier may be set appropriately according to SS burst set transmission duration and periodicity.

· When the measurement gap(s) is configured for inter-frequency measurement, SMTC window outside the measurement gap is not available irrespective of single or multiple SMTC across different carriers.
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Appendix
Possible reply LS is shown below.
	1. Overall Description:

RAN4 would like to thank RAN1 for the LS on the NR initial access and mobility.
Regarding the RAN1 question on potential implications to UE AGC operation with SS block composition and SS burst set composition for 120 kHz and 240 kHz subcarrier spacing, RAN4 does not foresee potential issue of  UE AGC operation for current SS block composition and SS burst set composition.

Regarding the RAN1 question on inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers, followings are common understandings in RAN4.

· When single common SMTC is configured for inter-frequency measurement on multiple frequency carriers, the SMTC window duration needs to be the longest one among required measurement window durations for each frequency carrier and the SMTC window periodicity needs to be the shortest one among required measurement window periodicities for each frequency carrier. Otherwise the measurement procedure on a specific carrier would be inappropriate.

· When multiple SMTCs (i.e., single SMTC per frequency carrier) are configured for inter-frequency measurement on multiple frequency carriers, SMTC for each frequency carrier may be set appropriately according to SS burst set transmission duration and periodicity.

· When the measurement gap(s) is configured for inter-frequency measurement, SMTC window outside the measurement gap is not available irrespective of single or multiple SMTC across different carriers.

RAN4 is still discussing on whether the measurement gap can be configured per frequency carrier group, per frequency range, or per UE.
2. Actions:

To RAN1
ACTION: RAN4 would like RAN1 to take the above information into consideration in their future work.
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