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1. Overall Description:

RAN1 sent an LS (R1-1715071) to RAN2 asking input on some topics related to multiple SS blocks within wideband carrier in the frequency domain. RAN2 sent a response LS (R2-1709983/R1-1715363) asking for more background especially regarding the motivation for the possible scenarios outlined in R1-1715071). This LS aims to address the requests in the RAN2 response LS.

1.1 Arguments for supporting multiple SS blocks

There is an agreement within RAN1 that NR should allow for UEs with a bandwidth capability, i.e. maximum supported bandwidth, less than the network carrier bandwidth. With a single SS block in the frequency domain, the active downlink bandwidth part of such a UE may thus not cover the SS Block, preventing UE time/frequency tracking based on the SS Block as well as making SS Block measurements on the current cell and neighbor cells more complex, see Figure 1. By allowing for multiple SS blocks in the frequency domain, these drawbacks can be avoided, see Figure 2.
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Figure 1 Single SSB within a wideband carrier
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Figure 2 Multiple SSBs within a wideband carrier

RAN1 has also agreed that a UE should be able to receive a wideband carrier with a set of parallel more narrowband receivers, essentially making the wideband carrier appear, from a receiver implementation point-of-view, as a carrier aggregation of multiple more narrowband carriers. In case of a single SS block within a wideband carrier, such a UE would be able to receive the SS Block for measurements. However, UE receiver complexity may benefit if time/frequency tracking could be done independently for the different receiver chains, something that would not be possible in case of SS-block-based time/frequency tracking with a single SS block only received by one of the receiver chains, see Figure 3. 
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Figure 3 Single wideband carrier received by multiple (in this case 2) more-narrow-band receiver chains
It should be noted that RAN1 does not assume that multiple SS Blocks in the frequency domain are always needed for SS-block-based measurements and time/frequency tracking for the “narrowband” type of devices discussed above. 

· SS-block-based measurements for narrowband devices can also be enabled by means of “measurement gaps” allowing for a narrowband device to temporarily leave its active bandwidth part and carry out measurements on another part of the carrier 

· Time/frequency tracking could, alternatively, be based on other signals physical signals
However, from a RAN1 point-of-view, SS-block-based measurements and UE time/frequency tracking could benefit from a possibility to allow for multiple SS blocks in the frequency domain. 

1.2 Relation to cell concept

During the RAN1 discussions on multiple SS blocks in the frequency domain, there were specific discussions related to how this may relate to the concept of a cell. One fundamental question is if a wideband carrier with multiple SS blocks in the frequency domain could still be seen as corresponding to a single cell or if RAN2 would prefer that each SS Block would be seen as corresponding to separate cells? On a more detailed note the question was raised if multiple SS blocks corresponding to the same cell (if possible at all) would have to carry the same physical cell identity (PCI) or if different SS blocks corresponding to the same cell could carry different PCIs?
2. Actions:

RAN1 would like RAN2 to take the above information into account. RAN1 would also like to receive general RAN2 feedback on the support for multiple SS blocks within a wideband carrier as described above. Especially RAN1 would like to receive RAN2 feedback on the relation between multiple SS blocks and a possible “cell” concept, as discussed under Section 1.2. above.
3. Date of Next TSG-RAN WG1 Meetings:


TSG RAN WG1 Meeting 90bis
9th October – 13th  October 2017 
Prague, CZ
TSG RAN WG1 Meeting 91
27th November – 1st December 2017
Reno, US
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