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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]After some fruitful discussions at the RAN1#89 meeting, substantial progress has been achieved on the SS block transmission in wideband CC [1]:

	Agreements:
· [bookmark: OLE_LINK191][bookmark: OLE_LINK192]Support single and multiple SS block transmissions in wideband CC in the frequency domain
· For non CA UE with a smaller BW capability and potentially for  CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))
· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 
· FFS: via either RMSI, other system information, or RRC signaling
· FFS: number of SS blocks in wideband
· FFS: number of SS blocks for RRM measurement
· FFS: Details of measurement configuration




However, there are still some open issues to be resolved. The detailed relation between the SS block transmission and multiple bandwidth parts in wideband has not been addressed. Also, the impact to RRM measurement due to the introduction of multiple SS block transmissions in wideband CC should be considered. In this contribution, we provide our considerations on these issues.
2. Discussion
2.1. Single SS block transmission in wideband
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43]It has been agreed that a single SS block transmission in wideband CC in the frequency domain is supported for NR according to the agreement. On the other hand, it has also been agreed that a gNB can operate simultaneously as wideband CC for some UEs and as a set of intra-band contiguous CCs with CA for other UEs [2]. A single SS block can be used for synchronization, tracking, and RRM measurement by wideband UE (e.g. UE-3 in Figure 1), or by smaller bandwidth UE configured with bandwidth part that containing the SS block transmission (e.g. UE-1 in Figure 1). 
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[bookmark: _Ref485161322]Figure 1 Single SS block transmission in wideband

In this scenario, a straightforward question is that, whether it is allowed to configure an active bandwidth part to a UE without SS block (e.g. UE-2 in Figure 1). If it is not allowed, probably all the smaller bandwidth UEs should be configured the same bandwidth part as active bandwidth part, this is not desirable from load balance perspective. Moreover, a smaller bandwidth UE cannot tune to and stay on the bandwidth part with better channel quality, only because that bandwidth part does not contain SS block. To address these issues, it is better to support the configuration of active bandwidth part without SS block. Measurement on the SS block transmissions in other bandwidth part can be done by measurement gap or up to UE implementation (e.g. retuning the RF to the SS block during the spare time that UE is not scheduled by gNB).

[bookmark: _Ref481592417]Proposal 1: Active bandwidth part(s) without SS block should be support for NR.

Noted that the above discussion applied to connected mode UE as currently it is the only case that supports bandwidth part according to the agreement. For the sake of load balance of idle mode or inactive mode UEs, more than one SS block transmissions in wideband should be configured, which will be discussed in the following section. 
[bookmark: _GoBack]
2.2. Multiple SS block transmissions in wideband
It has also been agreed that multiple SS block transmissions in wideband CC are supported for NR. Such configuration is favorable, in order to support traffic balancing at initial access, or to provide assistance to UE for better channel measurement and/or synchronization/tracking. Moreover, the operation of multiple SS block transmissions per CC is essential for enabling a more effective paging mechanism in wider bandwidth. By distributing UEs (therefore the associated paging messages) into multiple bandwidth parts of the wideband CC, the paging overhead can be reduced, and the total volume of UEs may be paged can also be increased. More details can be found in [3]. Therefore, it is beneficial to inform multiple SS block transmissions of the wideband CC to UEs. 

[bookmark: _Ref481592423]Proposal 2: Multiple SS block transmissions can be configured to UEs. 

As a result, configurations of each SS block transmission should be informed to the UE. The parameters may include the frequency location and periodicity of the SS burst set, the transmit power of the synchronization reference signal, and any others depending on the detail design of SS block. Such configurations can reduce the effort of UE spending on blind searching the potential SS block transmission, which is beneficial from UE power saving perspective. Furthermore, if there are more than one SS block transmissions in the active bandwidth part, all the SS block configurations should be known by the UE for the sake of performing proper rate matching/puncturing around the SS block transmissions, if they are overlapped with PDSCH transmission(s) [4] [5].

Considering that the above mentioned configurations of SS block which include some essential information needed for initial access, for example transmit power of reference signal that is used for UL path loss calculation, it is reasonable to broadcast such configuration to the UE. Given that UL path loss calculation is also essential for UE to perform RACH, it seems to be necessary that such configurations are included in MIB or RMSI. However, this does not necessarily mean that UE always need to trace every SS block transmission broadcasted. UE only has to keep track of the SS block transmissions in the active bandwidth parts.

[bookmark: _Ref485165211]Proposal 3: The parameters of the SS block transmission from serving cell, including the frequency location, periodicity, the transmit power of the synchronization reference signal, etc., are informed to UE via MIB or RMSI. 

2.3. RRM measurement
It has been agreed in [6] that at least NR-SSS is used for DL based RRM measurement for L3 mobility in IDLE mode. Detection of neighbor cell for measurement is based on NR-SS. It is worth noting that, although in LTE the frequency location of PSS, SSS and PBCH are fixed and aligned in frequency between co-channel neighbor cells, in NR the frequency location and number of the SS block transmissions between neighboring cells in NR are not necessarily be the same. 

[image: ]
[bookmark: _Ref485133382]Figure 2 SS block transmissions between neighboring cells
A simple scenario is depicted in Figure 2, where the SS block transmissions of Cell 1, 2 and 3 are staggered in frequency domain to avoid inter cell interference. Simply reuse the same cell search procedure of LTE in NR may require exhausting blind searching, which is not desirable from UE power saving perspective. Moreover, the neighbor cell detection may become unnecessarily longer.

Therefore, some assistance information should be provided to UE. More specifically, the UE with smaller bandwidth (e.g. UE-1 and UE-2 in Figure 2) should be informed by network of a frequency range for performing neighbor cell DL based RRM measurement (and Automatic Neighbor Relation if necessary), or even beneficial for serving cell DL RRM measurement if the UE stays in an active bandwidth part that does not contain SS block transmission (e.g. UE-1). Furthermore, even the UE with wider bandwidth (e.g. UE-3) may benefit from this information, by reducing the power consumption spending on blind searching the SS block of neighbor cell in wideband.

There are several solutions to this issue; for example, network can send a list of radio frequency channel number to UE. However, note that multiple (inactive) bandwidth parts can be configured to one UE, it is then nature to just simply indicate to the UE which bandwidth part(s) the UE should use for DL based serving cell and/or neighbor cell RRM measurement. If multiple bandwidth parts are indicated to the UE for one (server) cell, all the SS blocks in the indicated bandwidth parts can be used together for DL RRM measurement.

[bookmark: _Ref481598964]Proposal 4: Network provides indications to UE which bandwidth part(s) the UE should use for DL based serving cell and/or neighbor cell RRM measurement. 

3. Conclusion
In the contribution, we provide our views on the details of SS block transmissions in wideband CC, as well as the impact to the DL based RRM measurement. Based on these discussion, we propose that,

Proposal 1: Active bandwidth part(s) without SS block should be support for NR.
Proposal 2: Multiple SS block transmissions can be configured to UEs.
Proposal 3: The parameters of the SS block transmission from serving cell, including the frequency location, periodicity, the transmit power of the synchronization reference signal, etc., are informed to UE via MIB or RMSI.
Proposal 4: Network provides indications to UE which bandwidth part(s) the UE should use for DL based serving cell and/or neighbor cell RRM measurement.
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